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Appendix 1:  Design justification 
 

LIST OF ABBREVIATIONS 
% Percentage  
g/m3 Microgram per meter cube  
µS/cm Micro siemens per centimeter  
0C Celsius- (temperature measurement unit)  
2D Two dimensional  
ACE M/s Asian Consulting Enterprises Pte. Ltd., Singapore  
AIDS 
AMSL 

Acquired Immune deficiency syndrome  
Above Mean Sea Level 

 

APHA 
API 

America Public Health Association 
American Petroleum Institute standards 

 

AQ Air Quality   
As 
ASEAN 

Arsenic 
Association of South east Asian Nations 

 

BATs Best Available Technologies  
BHA Bottom hole Assembly  
BOC Burma Oil Company  
BOD Biological Oxygen Demand  
BOD Biological Oxygen Demand  
BOP Blow out preventor  
CaCO3 Calcium Carbonate   
CBD Convention of Biological Diversity  
CC Communication Coordinator  
Cd Cadmium  
CIA Cumulative Impact Assessment  
CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora  
cm Centimeter  
CO2 Carbon Dioxide  
COD Chemical Oxygen Demand   
Cr Chromium  
CSR 
CT 

Corporate Social Responsibility 
Casing and tubing 

 

dB Decibel  
DG Diesel Generator  
DL Danger Level  
DMH Department of Meteorology and Hydrology  
DO Dissolved oxygen  
ECC Emergency Coordination Centre   
ECC Environmental Compliance Certificate  
ECD Equivalent circulating density  
EHS Environment, Health and Safety  
EIA  Environment Impact Assessment  
EMP Environment Management Plan  
EN Endangered   
ERG Emergency Response Group  
ERP Emergency Response Plan  
ERT Emergency Response Team  
ESIA Environment and Social Impact Assessment  
EURO Currency of European Union  
F Fluoride  
Fe Iron  
FSU Flocculation and Coagulation Unit   
ft feet  
g/cm3 Gram per Centimeter cube  
GCU Government Computer University  
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LIST OF ABBREVIATIONS 
GEF Global Environmental Facility  
GES  Global Experience Specialist  
GIS Geographic Information System  
GOST Gosstandart  
GW Ground water  
ha Hectare  
HCs Hydrocarbon  
HDPE High Density Polyethylene   
Hg Mercury  
HIV Human Immunodeficiency Virus  
HSE Health, Safety and Environment  
IFC Intranational Finance Corporation  
INC Initial National Communication  
IR Incident Controller  
IRT Incident Response Team  
ISO International Organization for Standardization  
kgf/cm2 Kilogram force per centimeter square  
km Kilometer  
km2 Kilometer square  
LANDSAT Land Satellite   
LCM Lost Circulation Material  
LPG Liquified Petroleum Gas   
LULC Land Use Land Change  
M Magnitude  
m Meter   
m/min Meter per minute   
m/s Meter per second   
MARPOL Maritime Pollution   
MBT 
mg/kg 

Methylene Blue Test 
Milligram per kilogram 

 

mg/l Milligram per liter  
MIC Myanmar Investment Commission  
MIMU Myanmar Information Management Unit  
ml Milliliter   
mm millimeter  
Mn Manganese   
MOE Myanmar Ministry of Energy  
MoECAF Ministry of Environmental, Conservation and Forestry  
MM Modified Mercalli  
MOGE Myanma oil and Gas Enterprise  
MONREC Myanmar’s Ministry of Natural Resources and Environmental Conservation  
MPa Megapascal Pressure Unit  
MPE Myanmar Petrochemical Enterprise  
MPPE Myanmar Petroleum Products Enterprise   
MPT Myanmar Post and Telecommunication  
MS  Mild steel storage  
mS/cm Milli Siemen per centimeter  
Na Sodium  
NAPA National Action Plan for adaptation  
NGOs Non-Governmental Organizations  
NH3 Ammonia Nitrogen  
NO2 Nitrite  
NO2 Nitrogen Dioxide  
NO3 Nitrate  
NQ Noise Quality  
NTU Nephelometric Turbidity Unit  
OC Operations Coordinator  
OHS Occupational Health and Safety  
OHSAS Occupational Health and Safety Assessment Series   
Pb Lead  
pH Potential of hydrogen  
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LIST OF ABBREVIATIONS 
PM Particulate Matter  
PPEs Personal Protective Equipment’s  
PSC Production Sharing Contract  
PTU Pyay Technological university  
PU Pyay University  
RPM Respirable Particulate Matter  
RS Richter Scale  
SAR  Sodium Absorption Ratio  
SO2 Sulphur Dioxide  
SO4 Sulphate  
SPL Sound Pressure Levels  
SPM Suspended Particulate Matter  
SS Soil Sampling  
SW Surface water  
TDS Total Dissolved Solids  
TR Technical Reports   
TSS Total Suspended solids   
UNDP United Nations Development Programme  
UNFCC United Nations Framework Convention on Climate Change   
USD United States Doller  
USEPA United States Environment Protection Agency  
VECs Valued environmental and social components  
VOCs Volatile Organic Carbon  
VU Vulnerable  
WBM Water Based Mud  
WHO World Health Organization  
WL Water Level   
WOC Water Oil Contact  
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EXECUTIVE SUMMARY    
(စီမံကိန္းဆုိင္ရာ အဓိကအခ်က္အလက္မ်ား) 

 
 ဤပတ္ဝန္းက်င္ထိခုိက္မႈအကဲျဖတ္ျခင္း (EIA) အစီရင္ခံစာသည္ ၂ဝ၁၅ ခုႏွစ္ ဒီဇင္ဘာ ၁၅ရက္ေန႔ 

တြင္ထုတ္ျပန္ထားေသာ ေၾကာ္ျငာစာအမွတ္ ၆၁၆/၂ဝ၁၅ အရ ျပည္ေထာင္စုသမၼတျမန္မာႏုိင္ငံေတာ္ 

အစုိးရ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးႏွင့္ သစ္ေေတာေရးရာ ဝန္ႀကီးဌာန၏ ေနာက္ဆံုးလုပ္ထံုး လုပ္နည္း 

မ်ားႏွင့္အညီ ေရးသားထားၿပီး အျပည္ျပည္ဆိုင္ရာ လမ္းညႊန္ခ်က္မ်ားအားလည္း မွီျငမ္းအသံုးျပဳထားပါ 

သည္။ 

1.1 INTRODUCTION (နိဒါန္း) 

  လွ်ပ္စစ္ႏွင့္စြမ္းအင္ဝန္ႀကီးဌာန (MOEE) လက္ေအာက္ရိွ ျမန့္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔ 

လုပ္ငန္း (MOGE) သည္ EP-4 လုပ္ကြက္အား ၂ဝ၁၄ ခုႏွစ္ ၾသဂုတ္လ (၁ဝ)ရက္ေန႔တြင္  Bashneft 

International B.V (ေနာင္တြင္ Bashneft ဟုေခၚ) အား ထုတ္လုပ္မႈခြေဲဝမႈစာခ်ဳပ္ (PSC) ျဖင့္ 

လုပ္ကြက္စူးစမ္းေလ့လာေရးႏွင့္ ဖြံ႔ၿဖိဳးတိုးတက္မႈတို႔အား လုပ္ကိုင္ေဆာင္ရြက္ခြင့္ ျပဳခ့ဲပါသည္။ အဆိုပါ 

ဧရိယာသည္ ပဲခူးတိုင္းေဒသႀကီး အေနာက္ဖက္ျခမ္း၏ အစိတ္အပုိင္းတစ္ခုျဖစ္ၿပီး ျမန္မာႏုိင္ငံအလယ္ 

ပုိင္းခ်ိဳင့္ဝွမ္းေဒသအတြင္း က်ေရာက္ေနကာ ဘူမိသေဘာအရ ျပည္ခ်ိဳင့္ဝွမ္းေဒသဟု ေခၚဆိုႏုိင္ပါ 

သည္။ 

 Project Overview (လုပ္ငန္းစီမံခ်က္အား ၿခုံငုံေလ့လာျခင္း) 

  EP-4 လုပ္ကြက္သည္ ဧရိယာစုစုေပါင္း ၈၄၁ စတုရန္းကီလိုမီတာရိွၿပီး ျပည္ေထာင္စုသမၼတ 

ျမန္မာႏုိင္ငံေတာ္ ျပည္ခ်ိဳင့္ဝွမ္းေဒသအတြင္း တည္ရိွပါသည္။ အဆိုပါလုပ္ကြက္သည္ ရန္ကုန္ၿမိဳ႕ (ျမန္ 

မာႏုိင္ငံ၏ အႀကီးဆုံးၿမိဳ႕)၏ အေနာက္ေျမာက္ဘက္ ၂၈ဝ ကီလုိမီတာႏွင့္ ေနျပည္ေတာ္ (ျမန္မာႏ္ုိင္ငံ၏ 

ၿမိဳ႕ေတာ္)၏ အေနာက္ေတာင္ဘက္ ၁၄ဝ ကီလိုမီတာ တြင္တည္ရိွပါသည္။ EP-4 လုပ္ကြက္ရိွ wellsite 

၏ ပထဝီဝင္ဆိုင္ရာ ကုိၾသဒိနိတ္ (geographical coordinate) အားTable (1.1) တြင္ေဖာ္ျပထားပါ 

သည္။ 

Table (1.1) Wellsite ၏ geographical coordinate 

Point No. Latatude (N) Longitude (E) 
Deg. Min. Sec. Deg. Min. Sec. 

1 18 46 58.19 95 06 37.57 
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Project Proponent/Block Operator (စီမံကိန္းအား လုပ္ပုိင္ခြင့္ရိွသူ) 

Bashneft သည္ စီမံကိန္းအားလုပ္ပုိင္ခြင့္ရိွသူအေနျဖင့္ ရွယ္ယား ၉ဝ% အားပုိင္ဆိုင္ၿပီး လက္က်န္ 

ရွယ္ယာအား Sun Apex Holding Ltd., Myanmar မွ ပုိင္ဆိုင္ပါသည္။ အဆုိပါေဒသ၏ sub-surface 

ဆိုင္ရာ အခ်က္အလက္မ်ားအားအေျချပဳၿပီး EP-4 လုပ္ကြက္တြင္ Bashneft သည္၎၏ ပထမဆံုး 

စမ္းသပ္လြန္တြင္းတူးေဖာ္မႈအား ခြျဲခားသတ္မွတ္ခဲ႔ၿပီး hydrocarbon reserve အားတြက္ ခ်က္ရန္အ 

တြက္ လြန္တူးျခင္းလုပ္ငန္းစဥ္မ်ားကို ေဆာင္ရြက္ရပါမည္။ 

MOGE ႏွင့္ ထုတ္လုပ္မႈခြေဲဝမႈစာခ်ဳပ္ (PSC) အရ အဆုိျပဳ လြန္တူးျခင္းဆိုင္ရာ လုပ္ေဆာင္မႈမ်ားအ 

တြက္ Bashneft အေနျဖင့္ ပတ္ဝန္းက်င္ထိခုိက္မႈဆန္းစစ္ျခင္း (EIA) လုပ္ငန္းစဥ္မ်ားကို ေဆာင္ရြက္ 

ရပါမည္။ Bashneft သည္ သဘာဝပတ္ဝန္းက်င္ ကာကြယ္ထိန္းသိမ္းေရးဆိုင္ရာ အစီအမံမ်ားႏွင့္ သ 

ဘာဝပတ္ဝန္းက်င္ဆိုင္ရာ စီမံခန္႔ခြမဲႈစီမံခ်က္မ်ားအား ျပည္ေထာင္စုသမၼတျမန္မာႏုိင္ငံ၏ ဥပေဒမ်ား၊ 

စည္းမ်ဥ္းမ်ား၊ စည္းကမ္းခ်က္မ်ား၊ ညႊန္ၾကားခ်က္မ်ားႏွင့္ သတိေပးခ်က္မ်ားႏွင့္အညီ၊ အျပည္ျပည္ 

ဆိုင္ရာ ေရနံလုပ္ငန္းဆိုင္ရာ လုပ္ထံုးလုပ္နည္းမ်ားႏွင့္ ကုိက္ညီမႈရိွေစရန္ တာဝန္ယူေဆာင္ရြက္ရပါ 

သည္။ 

စီမံကိန္းအား လုပ္ကိုင္ေဆာင္ရြက္ခြင့္ရိွသူ၏ ဆက္သြယ္ရန္လိပ္စာႏွင့္ အခ်က္အလက္မ်ား 

ဆက္သြယ္ရန္။ 

Mr. Grigory Stepanov  

Tel: +95 (9) 43-168-142 

Tel/Fax: +95 (1) 230-44-05 

Email: StepanovGV@bashneft.ru 

ရုံးလိပ္စာ။ 

Arcc Office. Lvl. 6,611 လွည္းတန္းစင္တာ 

ျပည္လမ္းႏွင့္လွည္းတန္းလမ္းေထာင့္ ကမာရြတ္ၿမိဳ႕နယ္၊ ရန္ကုန္ၿမိဳ႕၊ ျပည္ေထာင္စုသမၼတျမန္မာႏုိင္ငံ။ 

1.2 ACTIVITIES UNDERTAKEN DURING EIA STUDY (EIA ဆိုင္ရာေလ့လာမႈလုပ္ေဆာင္ေနစဥ္ကာ 

လအတြင္း လုပ္ေဆာင္မႈမ်ား) 

 Project Proposal (စီမံကိန္းဆိုင္ရာ အဆုိျပဳခ်က္) 

mailto:StepanovGV@bashneft.ru
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 Bashneft အေနျဖင့္ EIA Study မစတင္မီအလ်င္ စီမံကိန္းအဆိုျပဳမႈ အစီရင္ခံစာအား သယံဇာတႏွင့္ 

သဘာဝပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဝန္ႀကီးဌာန (MONREC) လက္ေအာက္ရိွ ပတ္ဝန္းက်င္ထိန္းသိမ္း 

ေရးဦးစီးဌာန (ECD) သို႔ ေပးပုိ႔ရပါမည္။ စီမံကိန္းအဆုိျပဳမႈအစီရင္ခံစားအား Bashneft မွေပးပုိ႔ခ့ဲၿပီး 

၂ဝ၁၉ခုႏွစ္ ဇူလိုင္လတြင္ အတည္ျပဳခ်က္ရရိွခ့ဲပါသည္။ EIA လုပ္ငန္းစဥ္ဆိုင္ရာ Annex I အရ အ 

ဆိုပါလုပ္ငန္းစဥ္သည္ EIA အားလုိအပ္ပါသည္။ ဆိုလိုသည္မွာ Item 13 "ေရတိမ္ေဒသေရနံႏွင့္ 

သဘာဝဓာတ္ေငြ႔ စမ္းသပ္တုိင္းတာတူးေဖာ္ျခင္း" စသည္ျဖင့္ အမ်ိုးအစားခြျဲခားျပထားပါသည္။ 

 Scoping Report (နယ္ပတ္သတ္မွတ္ျခင္း အစီရင္ခံစာ) 

  စီမံကိန္းအတြက္ နယ္ပတ္သတ္မွတ္ျခင္းအပုိင္းအား ဆန္းစစ္ျခင္းႏွင့္ ၎အားေပးပုိ႔ျခင္းအၿပီး 

တြင္ လုပ္ေဆာင္ရပါမည္။ စီမံကိန္း၏ အျခားျဖစ္ေပၚလာႏုိင္ေခ်ရိွေသာ အက်ိဳးသက္ေရာက္မႈမ်ားႏွင့္ 

၎တုိ႔အား ေလွ်ာ့ခ်ႏုိင္မည့္နည္းလမ္းမ်ား စသည္တုိ႔အားလည္း ခြျဲခားေဖာ္ထုတ္ျခင္းမ်ားအား ေဆာင္ 

ရြက္ရပါမည္။ စီမံကိန္းႏွင့္ သက္ဆိုင္သူမ်ားအားလံုးႏွင့္ ေစ့စပ္ညွိႏိႈင္းေဆြးေႏြးျခင္းမ်ားအား အေျခခံအ 

ခ်က္အလက္မ်ားေကာက္ယူစဥ္ကာလအတြင္း ျပဳလုပ္ရမည္ျဖစ္ၿပီး ၎တုိ႔၏အျမင္ႏွင့္ စုိးရိမ္ပူပန္မႈမ်ား 

အား ထုတ္ေဖာ္ခြင့္ျပဳရမည္ျဖစ္ၿပီး အဆိုပါအခ်က္မ်ားအား EIA အဆင့္တြင္ ထည့္သြင္းစဥ္းစားရပါ 

မည္။ 

  EIA အစီရင္ခံစာအတြက္ နယ္ပယ္သတ္မွတ္ျခင္းအစီရင္ခံစာအား EIA လုပ္ငန္းစဥ္လို 

အပ္ခ်က္ကိုလုိက္၍ ျပင္ဆင္ရမည္ျဖစ္ၿပီး EIA ၏ အစိတ္အပုိင္းတစ္ခုအျဖစ္လိုအပ္ေသာ နယ္ပယ္ 

သတ္မွတ္ျခင္းႏွင့္ ေလ့လာျခင္းတို႔အား အၾကမ္းဖ်င္းေဖာ္ျပသည့္ သတ္မွတ္တာဝန္ႏွင့္လုပ္ပုိင္ခြင့္မ်ား 

(TOR) ပါဝင္ရပါမည္။ နယ္ပယ္သတ္မွတ္ျခင္းအစီရင္ခံစာအား ၂ဝ၁၉ ခုႏွစ္ စက္တင္ဘာလတြင္ 

ေပးပုိ႔ခ့ဲၿပီး ၂ဝ၁၉ခုႏွစ္ ႏုိဝင္ဘာ (၁၈) တြင္ အတည္ျပဳခ်က္ရရိွခဲ့ပါသည္။ (ECD ႏွင့္ MOGE တုိ႔ထံမွရရိွ 

ခ့ဲေသာ နယ္ပယ္သတ္မွတ္ျခင္းအစီရင္ခံစာ၏ သေဘာတူညီမႈစာအား ေနာက္ဆက္တြဲ (က) တြင္ ေဖာ္ 

ျပထားပါသည္။ 

 Data Collection to Establish the Environmental Settings (ပတ္ဝန္းက်င္အေနအထား ေပၚထြက္ 

လာေစရန္အတြက္ အခ်က္အလက္မ်ား စုေဆာင္းျခင္း)  

  ဒုတိယ (secondary) ႏွင့္ မူလရင္းျမစ္ (primary source) မ်ားအေပၚတြင္အေျချပဳၿပီး အခ်က္ 

အလက္ (data) မ်ားအား ေကာက္ယူရပါသည္။ စီမံကိန္းလုပ္ကြက္ (ေနာက္တြင္ study area 

ဟုေခၚေဝၚသံုးႏႈန္း) အမွန္တကယ္တည္ရိွ ေနေသာသဘာဝပတ္ဝန္းက်င္ႏွင့္ လူမႈဝန္းက်င္ဆိုင္ရာ အ 

ေနအထားမ်ားအား ပုိမုိသိရိွနားလည္ေစရန္အတြက္ ကြင္းဆင္းေလ့လာျခင္းမ်ားကို ျပဳလုပ္ရပါမည္။ 

primary data ေကာက္ယူျခင္းတြင္ ကြင္းဆင္းၾကည့္ရႈစစ္ေဆးျခင္း၊ အေျခခံနမူနာေကာက္ယူျခင္းႏွင့္ 

ရူပဆိုင္ရာ၊ ဇီဝဆိုင္ရာ၊ လူမႈေရးဆိုင္ရာႏွင့္ က်န္းမာေရးဆိုင္ရာ အရင္းအျမစ္မ်ား စသည္တို႔ပါဝင္ပါ 
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သည္။ အေျခခံေလ့လာမႈမ်ားႏွင့္ ေတြ႔ဆံုေဆြးေႏြးမႈမ်ားဆိုင္ရာ အေသးစိတ္အခ်က္အလက္မ်ားအား 

ဤ executive summary ၏ အပုိင္း ၁.၆ ႏွင့္ ၁.၁ဝ ႏွင့္ EIA Report ၏ အခန္း ၅ ႏွင့္ ၉ တုိ႔တြင္ 

အသီးသီးေဖာ္ျပထားပါသည္။ 

  

1.3 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK (မူဝါဒ၊ ဥပေဒနွင့္ အဖြဲ႔အစည္းဆုိင္ရာ မူ 

ေဘာင္) 

  စီမံကိန္းတြင္အသံုးျပဳႏုိင္ေသာ ဥပေဒ/စံႏႈန္းႏွင့္ အျခားစည္မ်ဥ္းစည္ကမ္းႏွင့္ မူဝါဒမ်ားအား 

ေအာက္ပါအတိုင္း Table 1.2 ႏွင့္ 1.3 တုိ႔တြင္ အသီးသီးေဖာ္ျပထားပါသည္။ 

Table 1.2 သက္ဆုိင္ရာ ဥပေဒျပဌာန္ခ်က္မ်ား 

စဥ္ ဥပေဒ/စံႏႈန္း 
ျမန္မာႏုိင္ငံ၏ ပတ္ဝန္းက်င္ဆုိင္ရာဥပေဒမ်ား၊ မူဝါဒမ်ားႏွင့္ ဖြဲ႔စည္းမႈ မူေဘာင္ 

၁။ ပတ္၀န္းက်င္ထိခိုက္မႈအကဲျဖတ္ျခင္းလုပ္ငန္းစဥ္ (MONREC) (သယံဇာတႏွင့္ သဘာဝပတ္ 
၀န္းက်င္ထိန္းသိမ္းေရး၀န္ႀကီးဌာန) (ယခင္ MoECAF) (၂ဝ၁၅ ခုနွစ္ ဒီဇင္ဘာလ ၂၉ ရက္) 

၂။ ျမန္မာႏုိင္ငံရင္းႏီွးျမွဳပ္ႏႈံမႈ ေကာက္မရွင္ အမိန္႔ေၾကာ္ျငာစာအမွတ္ ၁/၂ဝ၁၃ (၂ဝ၁၃ ခုႏွစ္ 
ဇန္နဝါရီ ၃၁ ရက္) 

၃။ ေရအရင္းအျမစ္ႏွင့္ ျမစ္ေၾကာင္းမ်ားထိန္းသိမ္းေရးဥပေဒ (၂ဝဝ၆ ခုႏွစ္ ေအာက္တိုဘာ ၂ ရက္) 
၄။ ယဥ္ေက်းမႈအေမြအႏွစ္ေဒသမ်ား ကာကြယ္ထိန္းသိမ္းေရးဥပေဒ၊ (၁၉၉၈ ခုႏွစ္) 
၅။ ေရွးေဟာင္အဆာက္အအံုမ်ား ကာကြယ္ထိန္းသိမ္းေရး ဥပေဒ၊ (၂ဝ၁၅ ခုႏွစ္) 
၆။ ေရွးေဟာင္ဝတၳဳပစၥည္းမ်ား ကာကြယ္ထိန္းသိမ္းေရး ဥပေဒ၊ (၂ဝ၁၅ ခုနွစ္ ဇူလိုင္လ ၂၂ ရက္) 
၇။ အမ်ိဳးသား သဘာ၀ပတ္၀န္းက်င္ဆိုင္ရာ အရည္အေသြး (ထုတ္လႊတ္မႈ) လမ္းညႊန္ (၂ဝ၁၅ ခု 

ႏွစ္) 
၈။ ျမန္မာ့ရင္းႏီွးျမွဳပ္ႏံွမႈ ဥပေဒ၊ (၂ဝ၁၈ ခုႏွစ္) 
၉။ လယ္ယာေျမဥပေဒ၊ (၂ဝ၁၂ ခုႏွစ္) 
၁ဝ။ သစ္ေတာဥပေဒ၊ (၂ဝ၁၈ ခုႏွစ္) 
၁၁။ ငါးလုပ္ငန္းအက္ဥပေဒ (၃ - ၁၉ဝ၅ခုႏွစ္) 
၁၂။ ေရခ်ိဳငါးလုပ္ငန္းဥပေဒ (၁၉၉၁ ခုႏွစ္ မတ္လ ၄ ရက္) 
၁၃။ ဗမာႏုိင္ငံေတာ္အစုိးရ လယ္ယာ(သစ္ေတာဌာန) ေၾကာ္ျငာစာ အမွတ္ ၁ (၁၉၂၄ ခုႏွစ္) 
၁၄။ ငါးလုပ္ငန္းဦးစီးဌာန အမိန္႔ေၾကာ္ျငာစာအမွတ္ ၂/၉၃ (၁၉၉၃ ခုႏွစ္) 
၁၅။ ဇီဝမ်ိုးစုံမ်ိုးကြမဲ်ား အကာကြယ္ထိန္းသိမ္းျခင္းႏွင့္ ထိ္န္းသိမ္းမႈ ဧရိယာ ဥပေဒ (၂ဝ၁၈ ခုႏွစ္) 
၁၆။ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရး စည္းမ်ဥ္းစည္းကမ္းမ်ား (၂ဝ၁၄ ခုႏွစ္) 
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Table 1.3: အျခားဆက္ဆပ္ေနေသာ ပတ္ဝန္းက်င္ဆုိင္ရာ ဥပေဒ၊ စည္းမ်ဥ္းစည္းကမ္းႏွင့္ မူဝါဒမ်ား 

စဥ္ အျခားဆက္ဆပ္ေနေသာ ပတ္ဝန္းက်င္ဆုိင္ရာ ဥပေဒ၊ စည္းမ်ဥ္းစည္းကမ္းႏွင့္ မူဝါဒမ်ား 
၁။ ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔ ဥပေဒ၊ ေရနံတြင္းအက္ဥပေဒ (၁၉၁၈ ခုႏွစ္) 
၂။ ေရနံအက္ဥပေဒ (၁၉၃၄ ခုႏွစ္)၊ ေရနံတြင္းဆိုင္ရာစည္းမ်ဥ္းစည္းကမ္းမ်ား (၁၉၃၆ ခုႏွစ္) 
၃။ ေရနံဆိုင္ရာ စည္းမ်ဥ္းစည္းကမ္းမ်ား (၁၉၃၇ ခုႏွစ္) 
၄။ ေရနံႏွင့္ ေရနံထြက္ပစၥည္းဆိုင္ရာ ဥပေဒ (၂ဝ၁၇ ခုႏွစ္) 
၅။ အမ်ိုးသားပတ္ဝန္းက်င္ဆိုင္ရာမူဝါဒ (၁၉၉၄ ခုႏွစ္) 
၆။ မီးသတ္ဥပေဒ (၂ဝ၁၅ ခုႏွစ္) 
၇။ အလုပ္သမားအဖဲြ႔အစည္းဥပေဒ (ဓာတုပစၥည္းႏွင့္ ဆက္ဆပ္ပစၥည္းမ်ား အႏၱရာယ္မွ တားဆီး 

ကာကြယ္ေရး ဥပေဒ (၂ဝ၁၃ခုႏွစ္ ၾသဂုတ္၂၆ ရက္) 
၈။ အလုပ္သမား အဖြဲ႔အစည္းဥပေဒ (၂ဝ၁၁ ခုႏွစ္ ေအာက္တိုဘာ ၁၁ရက္) 
၉။ အလုပ္သမားေရးရာ အျငင္းပြားမႈ ေျဖရွင္းေရး ဥပေဒ (၂ဝ၁၂ ခုႏွစ္) 
၁ဝ။ အနိမ့္ဆံုးလုပ္ခလစာဥပေဒ (၂ဝ၁၃ ခုႏွစ္) 
၁၁။ အခေၾကးေငြေပးေခ်ေရးဥပေဒ (၂ဝ၁၆ ခုႏွစ္) 
၁၂။ ခြင့္ရက္ႏွင့္ အလုပ္ပိတ္ရက္ အက္ဥပေဒ (၁၉၅၁ ခုႏွစ္) 
၁၃။ ပုိ႔ကုန္သြင္းကုန္ ဥပေဒ (၂ဝ၁၂ ခုႏွစ္) 
၁၄။ ျပည္သူ႔က်န္းမာေရး ဥပေဒ (၁၉၇၂ ခုႏွစ္) 
၁၅။ ကူးစက္ေရာဂါမ်ား ကာကြယ္ႏိွမ္ႏွင္းေရး ဥပေဒ (၁၉၉၅ ခုႏွစ္) 
၁၆။ ေဆးလိပ္ႏွင့္ ေဆးရြက္ႀကီးထြက္ပစၥည္းမ်ားသံုးစြဲမႈ ထိန္းခ်ဳပ္ေရး ဥပေဒ (၂ဝဝ၆ ခုႏွစ္) 
၁၇။ ေမာ္ေတာ္ယာဥ္ဥပေဒ (၂ဝ၁၅ ခုႏွစ္) 
၁၈။ ျမန္မာ့အာမခံဥပေဒ (၁၉၉၃ ခုႏွစ္) 
၁၉။ အလုပ္အကိုင္ႏွင့္ ကၽြမ္းက်င္မႈ ဖြံ႔ၿဖိဳးတိုးတက္ေရး ဥပေဒ (၂ဝ၁၃ ခုႏွစ္) 

အသံုးခ်ႏုိင္ေသာ အဆုိပါစည္းမ်ဥ္းစည္းကမ္းအပုိဒ္ငယ္ေလးမ်ားအား အဆုိျပဳ စီမံကိန္းႏွင့္ ၎တုိ႔၏ 

ပတ္သက္ဆက္ႏြယ္မႈမ်ားႏွင့္အတူ EIA အစီရင္ခံစာ၏ အခန္း ၃ တြင္ အေသးစိတ္ေဖာ္ျပထားပါသည္။ 

Institutional Framework (အဖြဲ႔အစည္းဆုိင္ရာ မူေဘာင္) 

 EIA အား ျမန္မာႏ္ုိင္ငံ၏ ဥပေဒျပဳမူေဘာင္ႏွင့္ အညီေဆာင္ရြက္ၿပီး ၎၏ ေနာက္ဆံုးအစီရင္ခံ 

စာအား ျပန္လည္ၾကည့္ရႈသံုးသပ္ႏုိင္ရန္ႏွင့္ အတည္ျပဳမႈရရိွႏုိင္ရန္ သယံဇာတႏွင့္ သဘာဝပတ္ဝန္း 

က်င္ထိန္းသိမ္းေရး ဝန္ႀကီးဌာန [MoNREC (ယခင္ MoCAF)] သို႔ ေပးပုိ႔ရပါမည္။ ဝန္ႀကီးဌာနမွ 

ထုတ္ေပးေသာ ပတ္ဝန္းက်င္ဆိုင္ရာလိုက္နာမႈလက္မွတ္ [Environmental Compliance Certificate, 

(ECC)] ရရိွၿပီးပါက Bashneft International B.V သည္ ရင္းႏီွးျမွဳပ္ႏံွမႈဆိုင္ရာ လိုင္စင္/သေဘာတူညီ 



 

 

EIA of the 1st Prospecting and Appraisal Well Drilling in Block EP-4, 

Republic of the Union of Myanmar 

   
Asian Consulting Enterprises Pte. Ltd 

  
Asian Consulting Engineers Pvt.  Ltd 

မႈဆိုင္ရာေလွ်ာက္ထားခ်က္ ECC ႏွင့္ အတည္ျပဳ EIA အစီရင္ခံစာတို႔ႏွင့္အတူ ျမန္မာ့ရင္းႏီွးျမွဳပ္ႏံွမႈ 

ေကာ္မရွင္ (MIC) ထံသုိ႔ ေပးပုိ႔ပါမည္။ 

Company Health, Safety & Environment (HSE) Policy (ကုမၸဏီ၏ က်န္းမာေရး၊ ေဘးအႏၱရာယ္ 
ကင္းရွင္းေရးႏွင့္ ပတ္ဝန္းက်င္ဆုိင္ရာ မူဝါဒ) 

 က်န္းမာေရး၊ ေဘးအႏၱရာယ္ကင္းရွင္းေရးႏွင့္ ပတ္ဝန္းက်င္ (HSE) သည္ Bashneft ၏ ဦးစား 

ေပးလုပ္ေဆာင္ရမည့္ကိစၥရပ္မ်ားထဲမွတစ္ခုျဖစ္ပါသည္။ HSE မူဝါဒအား ၂ဝ၁၁ ခုႏွစ္တြင္ Bashneft 

လိုက္နာက်င့္သံုးခ့ဲၿပီး (ေနာက္ဆက္တြဲ-ခ တြင္ေဖာ္ျပထား) ၎၏ အသံုးဝင္ေသာ HSE ဆုိင္ရာ မဟာ 

ဗ်ဴဟာ ပါဝင္ပါသည္။ အဆိုပါဗ်ဴဟာသည္ စဥ္ဆက္မျပတ္ဖြံ႔ၿဖိဳးတိုးတက္ေစရန္အတြက္ လုိအပ္ေသာ 

ေပါင္းစည္းမႈဗ်ဳဟာဆိုင္ရာ ေအာက္ပါစည္းမ်ဥ္းစည္းကမ္းမ်ားကုိ ေဖာ္ျပထားပါသည္။ 

Corporate Social Responsibility (CSR) (အလုံးစုံေသာ လူမႈေရးဆုိင္ရာ တာဝန္ယူမႈမ်ား) 

Bashneft ၏ အလံုးစုံေသာ လူမႈေရးဆိုင္ရာ တာဝန္ယူမႈမ်ား (CSR) အား ၎မွ လိုက္နာက်င့္သံုးေန 

ေသာ ေအာက္ေဖာ္ျပပါ CSR ဆိုင္ရာ စည္းမ်ဥ္းစည္းကမ္း အေထာက္အထားမ်ားကိုၾကည့္၍ ထင္ရွား 

စြာ ေတြ႔ျမင္ႏုိင္ပါသည္။ 

(၁) ကမာၻလံုးဆုိင္ရာ ကိုယ္က်င့္တရားနွင့္ က်င့္ဝတ္မ်ားဆိုင္ရာ စံႏႈန္းမ်ားအားထိန္းသိမ္းထားရိွျခင္း၊ 

လူအခြင့္အေရးဆိုင္ရာ ကိစၥရပ္မ်ားအား ေလးစားလိုက္နာမႈရိွျခင္းႏွင့္ ၎တုိ႔အား ခၽြင္းခ်က္မရိွ 

ေစာင့္ၾကည့္ေလ့လာျခင္း။ 

(၂) သဘာဝပတ္ဝန္းက်င္အား ထိန္းသိမ္းကာကြယ္ျခင္းႏွင့္ အနာဂတ္မ်ိဳးဆက္မ်ား၏ အက်ိုဳးစီးပြား 

အား ကာကြယ္ေစာင့္ေရွာက္ျခင္း။ 

(၃) လုပ္ငန္းခြင္ေဘးအႏၱရာယ္ကင္းရွင္းေရးအား ျမွင့္တင္ေဆာင္ရြက္ျခင္းႏွင့္ ပင္ကိုစြမ္းရည္တိုးျမွင့္ 

ႏုိင္ေစရန္ ေဆာင္ရြက္ျခင္း။ 

(၄) အက်ိဳးအျမတ္ဆုိင္ရာမ်ားအား တစ္ဖက္တြင္ Customers မ်ား၊ ေဒသဆိုင္ရာ လူ႔အဖြဲ႔အစည္း 

မ်ား၊ regulatory bodies မ်ားႏွင့္ အက်ိဳးအျမတ္မယူေသာ အဖြဲ႔အစည္းမ်ားႏွင့္ အျခားတစ္ 

ဖက္တြင္ ကုမၸဏီရွယ္ယာရွင္မ်ား၊ မိတ္ဖက္မ်ားႏွင့္ အလုပ္သမားမ်ား စသည္တို႔အၾကား ည ီ

ညႊတ္မွ်တေစျခင္း။ 

(၅) ကုမၸဏီဝန္ထမ္းမ်ား၏ ဘဝအရည္အေသြး တုိးတက္ျမင့္မားေစျခင္းႏွင့္ လုပ္ငန္းေဆာင္ရြက္မႈ 

ေဒသအတြင္း လူဦးေရတိုးတက္လာေစျခင္း။ 
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(၆) ကုမၸဏီ၏ လုပ္ငန္းလည္ပတ္မႈ နယ္ပယ္အတြင္း ေဒသခံလူ႔အဖြဲ႔အစည္းမ်ား၏ ဖြံ႔ၿဖုိးတိုက္တက္မႈ 

အတြက္ေဆာင္ရြက္ျခင္း ဆိုလုိသည္မွာ ကုသုိလ္ျဖစ္ အစီအစဥ္မ်ားေဆာင္ရြက္ေသာအဖြဲ႔မ်ားဖြ႔ဲ 

စည္းျခင္းမွတဆင့္ ထိေရာက္ေသာလူမႈေရးမိတ္ဖက္မ်ားအား တိုးျမင့္ေအာင္ေဆာင္ရြက္ျခင္း။ 

(၇) အလံုးစုံေသာ လူမႈေရးဆိုင္ရာ တာဝန္ယူမႈမ်ား (CSR) အား ကုမၸဏီ၏ ေန႔စဥ္ေန႔တိုင္း လုပ္ငန္း 

လုပ္ေဆာင္မႈအအတြင္းတြင္ သတမတ္တည္း ေပါင္းစပ္ထည့္သြင္းၿပီး စီမံကိန္းႏွင့္ ပါတ္သက္ 

ဆက္ႏြယ္ေနသူ (stakeholders) မ်ားအားလံုးႏွင့္ က်ယ္က်ယ္ျပန္႔ျပန္႔ ေတြ႔ဆံုေဆြးေႏြးျခင္းမ်ား 

အား တိုးတက္လုပ္ေဆာင္ျခင္း။ 

(၈) ကုမၸဏီ၏ သတင္းအခ်က္အလက္မ်ား ရရိွႏုိင္ျခင္းႏွင့္ ပြင့္လင္းျမင္သာမႈတို႔အား ေသခ်ာက်နစြာ 

ေဆာင္ရြက္ျခင္းျဖင့္ stakeholders မ်ား၏ သိျမင္ႏုိင္မႈမ်ားအား ျမွင့္တင္ေဆာင္ရြက္ျခင္း။ 

Social Responsibility Standards (လူမႈေရးဆုိင္ရာ တာဝန္ယူမႈ စံႏႈန္း) 

Bashneft ၏ လူမႈေရးဆိုင္ရာ တာဝန္ယူမႈစံနႈန္းမွာ လုပ္ငန္းစဥ္လံုၿခံဳေရးႏွင့္ ပတ္ဝန္းက်င္ကာကြယ္ 

ထိန္းသိမ္းေရး စက္ဝန္းအတြင္းတြင္ရိွပါသည္။ 

1.4 PROJECT DESCRIPTION စီမံကိန္းဆုိင္ရာ အေၾကာင္းအရာေဖာ္ျပခ်က္ 

အဆိုျပဳ လြန္တြင္းတူးေဖာ္ျခင္းအား EP-4 လုပ္ကြက္တြင္ ေဆာင္ရြက္ရပါမည္။ wellsite ၏ 

geographical coordinates မ်ားအား Table 1.4 တြင္ေဖာ္ျပထားပါသည္။ လုပ္ကြက္တည္ေနရာေျမပုံ 

အား Figure 1.1 တြင္ေဖာ္ျပထားပါသည္။ 

Table (1.4) Wellsite ၏ geographical coordinate 

Point No. Latatude (n) Longitude (e) 
Deg. Min. Sec. Deg. Min. Sec. 

1 18 46 58.19 95 06 37.57 
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Figure 1.1 Well Site ၏ တည္ေနရာျပေျမပုံ 

အဆိုပါေဒသ၏ Sub-surface ဆိုင္ရာအခ်က္အလက္မ်ားအား ခြျဲခမ္းစိတ္ျဖာမႈအေပၚတြင္အေျချပဳကာ 

Bashneft အေနျဖင့္ hydrocarbon ေတြ႔ရိွရမႈကို အကဲျဖတ္ရန္နွင့္ စီိးပြားျဖစ္ႏုိင္မႈအလားအလာအား 

အကဲျဖတ္ရန္ စသည္တို႔အား ေဆာင္ရြက္ႏုိင္ရန္အတြက္ အဆုိျပုေသာေနရာတြင္ ၎၏ ပထမဦးဆံုး 

ေသာ အကဲျဖတ္တြင္း (appraisal well) တည္ေနရာအား ခြျဲခားသတ္မွတ္ရပါသည္။ 

Appraisal Drilling Operation (အကဲျဖတ္လြန္တြင္းတူးေဖာ္ျခင္း) 

အဆိုပါလုပ္ငန္းစဥ္တြင္ လုပ္ကြက္ျပင္ဆင္ျခင္း၊ တြင္း foundation ခ်ျခင္း၊ ေနနံတူးစင္တည္ေဆာက္ 

ျခင္း၊ လြန္တြင္းတူးျခင္းႏွင့္ site အားမူလအတိုင္းျပန္လည္မြမ္းမံရာတြင္ တြင္းတူးျခင္း စသည္တုိ႔ပါဝင္ပါ 

သည္။ ပုံမွန္အေနအထားတြင္ အဆုိပါလုပ္ငန္းစဥ္မ်ားကိုေဆာင္ရြက္ရန္ အခ်ိန္ ၃ - ၄ လခန္႔ၾကာျမင့္ 

ႏုိင္ပါသည္။ လြန္တူးစင္အား လြန္တြင္းတူးေဖာ္ရန္အတြက္ အသံုးျပဳပါသည္။ တြင္းတူးရႊံ႕အား drill 

string ႏွင့္ drill bit အတြင္းသို႔ျဖတ္သန္းေရာက္ရွိေစၿပီး drill string ႏွင့္ bore အၾကားရိွ annulus 

ဆီသုိ႔ျပန္တက္လာေစပါသည္။ 

Activities Involved in Appraisal Drilling (အကဲျဖတ္လြန္တြင္းတူးေဖာ္ရာတြင္ပါဝင္ေသာ 
လုပ္ေဆာင္မႈမ်ား) 
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 Seismic surveys မွတဆင့္ အလားအလာေကာင္းေသာ ဘူမိေဗဒဖြဲ႔စည္းပုံမ်ားအား အတန္း 

အစားခြျဲခားၿပီးေနာက္ reserve အားအကဲျဖတ္ရန္ႏွင့္ စီးပြားျဖစ္ႏုိင္မႈအလားအလာတို႔အားဆံုးျဖတ္ရန္ 

အတြက္  အကဲျဖတ္လြန္တြင္းတူးေဖာ္ျခင္းအား အစီအစဥ္ခ်ရပါမည္။ ဓာတုေဗဒဆိုင္ရာ ခြျဲခမ္းစိတ္ျဖာ 

မႈအတြက္ အမွန္တကယ္ျဖစ္ေပၚေနေသာ အပူခ်ိန္အတိုင္းအတာ၊ ေက်ာက္နမူနာမ်ား၊ ျပန္ထုတ္လာ 

ေသာ အရည္နမူနာမ်ား စသည္တုိ႔ကိုရရိွရန္အတြက္ အကဲျဖတ္လြန္တြင္းတူးေဖာ္ျခင္းသည္ မလုပ္မ 

ျဖစ္ လုပ္ေဆာင္ရန္လိုအပ္ပါသည္။ အကဲျဖတ္လြန္တြင္းတူးေဖာ္မႈတြင္ပါဝင္ေသာ လုပ္ေဆာင္မႈမ်ားမွာ 

ေအာက္ပါအတုိင္းျဖစ္ပါသည္။ 

 Site Selection & Preparation (လုပ္ကြက္ေရႊးခ်ယ္ျခင္းႏွင့္ ျပင္ဆင္ျခင္း) 
ဤေဒသ၏ Sub-surface ဆိုင္ရာ အခ်က္အလက္မ်ားအား ခြျဲခမ္းစိတ္ျဖာေလ့လာမႈကို အေျချပဳ 

ၿပီး ေရနံႏွင့္သဘာဝဓာတ္ေငြ႔ တည္ရိွေနမႈအလားအလာကုိ ထုတ္ေဖာ္ႏုိင္ပါသည္။ 2D seismic 

survey လုပ္ငန္းစဥ္မွတဆင့္ ကနဦးၾကည့္ရႈစစ္ေဆးမႈမ်ားအား ဧရိယာအတြင္းတြင္ စတင္ခ့ဲၿပီးျဖစ္ 

ကာ seismic survey မွရရိွေသာ အခ်က္အလက္မ်ားအား အဓိပၸါယ္ေကာက္ျခင္းျဖင့္ လြန္တြင္း 

မ်ား၏ တိက်ေသာတည္ေနရာအား ရရိွႏုိင္ပါသည္။ 

 Drilling Operation (လြန္တြင္းတူးျခင္း လုပ္ေဆာင္မႈ) 
Hydrocarbon အား အက်ုိးရိွစြာ အသုံးခ်ႏုိင္ေစရန္အတြက္ မ်က္ႏွာျပင္ႏွင့္ ေရစုကန္အၾကားတြင္ 

ေရသြယ္ေျမာင္းလိုအပ္ပါသည္။ ၎အား လြန္တူးျခင္းလုပ္ငန္းစဥ္မွ ရရိွႏုိင္ပါသည္။ လြန္တူးျခင္း 

လုပ္ေဆာင္မႈအား ေန႔ေရာညပါ ေဆာင္ရြက္ရပါမည္။ တြင္းတူးမႈၾကာခ်ိန္မွာ ဘူမိေဗဒဆိုင္ရာ 

setting မ်ားႏွင့္ hydrocarbon ဖြဲ႔စည္းမႈ တည္ေနရာအေပၚတြင္မူတည္ၿပီး ၂ - ၃ လအတြင္းၿပီးစီး 

ႏုိင္ပါသည္။ 

 Well Abandonment (တြင္းအားစြန္႔ပယ္ျခင္း) 
Subsoil user အေနျဖင့္ တြင္းစြန္႔ပယ္ျခင္းအား အခ်ိန္မီွႏွင့္ အရည္အေသြးျပည့္ဝစြာ လုပ္ေဆာင္ရ 

မည္ျဖစ္ပါသည္။ တြင္းစြန္႔ပယ္ျခင္း နည္းစဥ္မ်ားအတြက္ လုိအပ္ခ်က္မ်ားမွာ 

 Pay beds မ်ားအတြက္ သီးသန္႔အရည္အေသြးအားမခံခ်က္ 

 တြင္းထြက္ေရႏွင့္ ေရခ်ိဳမ်ားပါဝင္ေသာ water bearing beds မ်ား 

 Subsoil အေနအထားကိုျပည့္မီွေသာ casing strings မ်ား၏ အလံုပိတ္စြမ္းရည္ႏွင့္ 

 ဘူမိရူပဆိုင္ရာေလ့လာမႈမ်ားႏွင့္ အလုပ္အကိုင္အသိအမွတ္ျပဳလက္မွတ္ဆိုင္ရာ ရုပ္ပုိင္း 

ဆိုင္ရာလုပ္ေဆာင္မႈမ်ားမွ အသိအမွတ္ျပဳသည့္ ပတ္ဝန္းက်င္အေနအထား စသည္တို႔ျဖစ္ 

ပါသည္။ 
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ကာကြယ္တားဆီးျခင္းႏွင့္ စြန္႔ပယ္ျခင္းလုပ္ငန္းမ်ားျပဳလုပ္ေနစဥ္တြင္ ရႈပ္ေထြးမႈမ်ားႏွင့္ အေရး 

ေပၚကိစၥရပ္မ်ားအား ဖယ္ရွားရန္အတြက္ ေကာင္းမြန္စြာစြန္႔ပယ္ျခင္း (well abandonment) စီမံခ်က္ 

အားျပင္ဆင္ၿပီး လိုက္နာေဆာင္ရြက္ရပါမည္။ well abandonment လုပ္ငန္းစဥ္အတြက္ Cement 

Plug တပ္ဆင္ျခင္းအား လုိက္နာရပါမည္။ ဘူမိေဗဒဆိုင္ရာ နွင့္/သုိ႔ နည္းပညာဆိုင္ရာ အေၾကာင္း 

ျပခ်က္မ်ားအရ well abandonment အား လုပ္ေဆာင္ႏုိင္ပါသည္။ 

 Well Suspension (တြင္းအားေခတၱရပ္ဆုိင္းျခင္း) 
Sub-soil user အေနျဖင့္ တြင္းအားေခတၱရပ္ဆိုင္းျခင္း (well suspension) အား drilling ျပဳလုပ္ 

ေနစဥ္ကာလအတြင္းတြင္လည္းေကာင္း၊ drilling ျပီးေျမာက္ခ်ိန္တြင္လည္းေကာင္း၊ drilling 

operation ျပဳလုပ္ေနစဥ္အတြင္း စတင္ႏုိင္ပါသည္။ well suspension အား drilling ျပဳလုပ္ေန 

စဥ္ႏွင့္ drilling လုပ္ငန္းစဥ္ၿပီးစီးသည့္အခ်ိန္မ်ားတြင္ ျပဳလုပ္ႏုိင္ပါသည္။ 

Resources, Utilities and Infrasturcture Requirements (အရင္းအျမစ္မ်ား၊ အသုံးခ်မႈမ်ား 
ႏွင့္အေျခခံအေဆာက္အအုံ လုိအပ္ခ်က္မ်ား) 

 ၎တြင္ ဘိလပ္ေျမ၊ လြန္သြား၊ casing ႏွင့္ လြန္တူးရြ႔ံအတြက္ chemicals မ်ားႏွင့္ rig 

package အတြက္ အပုိပစၥည္းမ်ား စသည္တို႔ပါဝင္ပါသည္။ 

Power Supply (စြမ္းအင္အေထာက္အပံ႔) 

လြန္တူးစင္အတြက္လုိအပ္ေသာ စြမ္းအင္ကိုျဖည့္ဆည္းရန္ လုိအပ္ခ်က္ပမာဏအေပၚမူတည္ 

ၿပီး ဒီဇယ္ အင္ဂ်င္ (DG sets) မ်ားအား ေရြးခ်ယ္အသုံးျပုႏုိင္ပါသည္။ သို႔ေသာ္ စြမ္းအင္အျပည့္အဝလုိ 

အပ္ေသာအခ်ိန္ မ်ားတြင္ DG set သုံးလံုးအား အသံုးျပဳႏုိင္ၿပီး က်န္တစ္လံုးအား အရန္အျဖစ္ထားရိွရ 

ပါမည္။  

Water Consumption (ေရသုံးစြမဲႈ) 

 လုပ္ငန္းသံုးႏွင့္ ေဆးေၾကာမႈအတြက္ ေရပမာဏအနည္းငယ္သာအသုံးျပဳပါသည္။ ထုိမွတပါး 

အဆိုျပဳလုပ္ေဆာင္မႈမ်ားသည္ အခ်ိန္တိုကာလအတြင္း ယာယီလုပ္ေဆာင္မႈမွ်သာျဖစ္ပါသည္။ 

Chemical and Fuel Storage (ဓာတူပစၥည္းႏွင့္ ေလာင္စာဆီ သုိေလွာင္ျခင္း) 

 စီမံကိန္းလုပ္ကြက္အတြင္း အမ်ိဳးမ်ိဳးေသာ ဓာတုပစၥည္းမ်ားအားသိုေလွာင္ထားရိွၿပီး drilling 

အဆင့္အတြင္း ၎တုိ႔အားအသံုးျပဳပါသည္။ စီမံခ်က္ခ်မွတ္ေသာအဆင့္တြင္ သုံးစြဲရန္အလားအလာရိွ 

ေသာ chemicals အားလံုးကုိ တြက္ခ်က္လုပ္ေဆာင္ရပါမည္။ 

Major Source of Potential Impacts (ျဖစ္ႏုိင္ေခ်ရိွေသာ အက်ိဳးသက္ေရာက္မႈ အဓိကရင္းျမစ္) 
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Appraisal drilling programme မ်ားနွင့္ ဆက္စပ္ျဖစ္ေပၚလာေသာဆူညံသံမ်ား၊ စြန့္ပစ္ 

အညစ္အေၾကးအရည္မ်ား၊ အစုိင္အခဲစြန္႔ပစ္ပစၥည္းမ်ား၊ ေလထုထုတ္လႊတ္မႈႏွင့္ လွ်ံထြက္ျခင္း၊ ယိုစိမ့္ 

ျခင္းႏွင့္ အရာဝတၳဳမ်ားျပဳတ္က်ျခင္း စသည္တုိ႔အား ေအာက္တြင္ရွင္းလင္းေဖာ္ျပထားပါသည္။ 

 Noise (ဆူညံသံ) 

လုပ္ကြက္ျပင္ဆင္သည့္အခ်ိန္တြင္ ထြက္ေပၚလာေသာ ဆူညံသံမ်ားသည္ ေဆာက္လုပ္ေရး 

လုပ္ငန္းသံုး စက္ပစၥည္းကိရိယာမ်ား လည္ပတ္ေနမႈႏွင့္ ပစၥည္းမ်ားအား သယ္ယူပုိ႔ေဆာင္ေနေသာ 

ယာဥ္ယႏၱရားမ်ား၏ သြားလာေနမႈေၾကာင့္ျဖစ္ပါသည္။ 

Air Emissions (ေလထု ထုတ္လႊတ္မႈ) 

 ေလထုထုတ္လႊတ္မႈမ်ားသည္ drilling လုပ္ေဆာင္မႈမ်ားျပဳလုပ္ေသာအခ်ိန္တြင္ ထြက္ေပၚ 

ေလ့ရိွၿပီး ၎တို႔တြင္ ယာဥ္ယႏၱရားမ်ား၊ လုပ္ကြက္ျပင္ဆင္မႈမ်ား (ရွင္းလင္းျခင္း၊ တူးေဖာ္ျခင္း၊ ေျမ 

က်င္းတူးျခင္း) ႏွင့္ လြန္တူးစင္အတြက္လိုအပ္ေသာ စြမ္းအင္လိုအပ္ခ်က္ျပည့္မီွေစရန္ ဒီဇယ္အင္ဂ်င္ 

ႏွင့္ ပါဝါမီးစက္မ်ားအတြင္းရိွ ဒီဇယ္ဆီေလာင္ကၽြမ္းမႈမွ ထြက္ေပၚလာေသာအေငြ႔မ်ား စသည္တို႔ 

အားလံုးမွ ထြက္ေပၚလာေသာ ထုတ္လႊတ္မႈမ်ားပါဝင္ပါသည္။ 

Effluences and Solid Waste (အရည္စြန္႔ပစ္ပစၥည္းနွင့္ အစုိင္အခဲစြန္႔ပစ္ပစၥည္း) 

 ေအာက္ေဖာ္ျပပါ Table 1.5 သည္ drilling လုပ္ငန္းမ်ားေဆာင္ရြက္ေနစဥ္ကာလအတြင္း စြန္႔ 

ပစ္ပစၥည္းအမ်ိုးအစာမ်ားကို ေဖာ္ျပထားပါသည္။ 

Table 1.5: drilling လုပ္ငန္းေဆာင္ရြက္ေနစဥ္ထြက္ေပၚလာေသာ စြန္႔ပစ္ပစၥည္းမ်ား 

စဥ္ 
ထုတ္လႊတ္သည့္ 
စြန္႔ပစ္ပစၥည္းမ်ား 

ေဖာ္ျပခ်က္မ်ား 

၁။ Drilling လုပ္ရာမွ ထြက္ေပၚ 
လာေသာအစမ်ား 

၎တြင္လြန္တူးစမ်ားပါဝင္ၿပီး အဓိကအားျဖင့္ ေယွလွေက်ာက္၊ 
သဲႏွင့္ ရႊံေစးတို႔မွျဖစ္ပါသည္။ 

၂။ အစုိင္အခဲဖယ္္ထုတ္ေသာ 
စက္မ်ားမွထြက္က်လာျခင္း 

အစုိင္အခဲမ်ားအား ထ္ိန္းညွိ/ဖယ္ထုတ္ေသာ စက္မ်ားမွ ထြက္ 
ေပၚလာျခင္း 

၃။ လြန္တူးစာမ်ားအားက်င္း 
ထုတ္လိုက္ေသာေရမ်ား 

၎သည္ ျပြတ္သိပ္ေနေသာ ရႊ႕ံေျမစာမ်ားကို shale shaker 
(သို႔) vibration screen မွဖယ္ထုတ္ရန္အတြက္ ေရႏွင့္ေဆး 
ေၾကာသန္႔စင္ရာမွ ထြက္ေပၚလာျခင္းျဖစ္ပါသည္။ 

၄။ ေျမာင္းစြန္႔ပစ္ေရမ်ား ေျမာင္းစြန္႔ပစ္ေရမ်ားကို အရင္းအျမစ္အမ်ိုးမ်ိဳးမွ လာသည္ကို 
ေတြ႔ရိွရပါသည္။ ၎တုိ႔တြင္ ေအာက္ပါတို႔ပါဝင္ပါသည္။ 
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 ေရနံတြင္းတူးစက္ထိန္းစင္ ၾကမ္းခင္းဧရိယာအား သန္႔စင္ 
ျခင္း 

 စက္ဧရိယာၾကမ္းခင္း ေရထြက္ေပါက္ 
 shale shaker စကာအား ေဆးေၾကာျခင္း 

၅။ မိလႅာေရဆိုး ရုံးအိမ္သာမ်ားႏွင့္ အလုပ္သမား/ဝန္ထမ္းမ်ား၏ အိမ္ခန္းမ်ားမွ 
ထြက္လာေသာ ေရဆိုးမ်ား 

၆။ ဓာတုပစၥည္းပါဝင္ေသာ 
ရႊ႔ံမ်ား 

ဓာတုပစၥည္းပါဝင္ေသာ ရႊ႔ံမ်ားအားထုတ္လႊတ္မႈေၾကာင့္ ေရဆိုး 
သန္႔စင္ျခင္းလုပ္ငန္းစဥ္အား လုပ္ေဆာင္ရပါသည္ 

၇။ Hydrocarbon စြန္႔ပစ္ပ 
စၥည္းမ်ား 

စက္ပစၥည္မ်ားအား ဆီအသစ္ လဲလွယ္သည့္အခါ ထြက္ေပၚလာ 
ေသာဆီေဟာင္းမ်ား။ 

၈။ အႏၱရာယ္မရိွေသာ 
အစုိင္အခဲစြန္႔ပစ္ပစၥည္း 

အႏၱရာယ္မရိွေသာ အစုိင္အခဲစြန္႔ပစ္ပစၥည္းမ်ားတြင္ စကၠဴ၊ 
အဝုတ္စုတ္၊ ေလွ်ာ္မွ်င္၊ သစ္သား၊ ပလပ္စတစ္၊ ကြန္တိန္နာ 
စသည္တုိ႔ ပါဝင္ပါသည္။ 

၉။ ေဆးဘက္ဆုိင္ရာ စြန္႔ပစ္ပ 
စၥည္း 

ပမာဏအနည္းငယ္မွ်သာျဖစ္ေသာ စြန္႔ပစ္ပစၥည္းမ်ား၊ ပတ္တီး 
လိပ္မ်ား၊ ေဆထုိးျပြန္မ်ား၊ ေဆးပုလင္းခြံမ်ား စသည္တို႔ ပါဝင္ပါ 
သည္။ 

၁ဝ။ ဇိဝဆုိင္ရာပ်က္စီးမႈရိွသည့္ 
စြန္႔ပစ္ပစၥည္းမ်ား 

drilling ျပုလုပ္ျခင္းႏွင့္ အလုပ္သမား/ဝန္ထမ္းမ်ား၏ အိမ္ 
ခန္းမ်ားမွထြက္လာေသာ အစားအေသာက္မ်ားမွ ထြက္ေပၚလာ 
ေသာစြန္႔ပစ္ပစၥည္းမ်ား (သုိ႔) သစ္ရြက္ေျခာက္ေၾကြမ်ား စသည္ 
တို႔ေပါင္းစပ္ကာ ဇီဝဆိုင္ရာပ်က္စီးနုိင္သည့္ စြန္႔ပစ္ပစၥည္းမ်ား 
ျဖစ္ေပၚလာပါ သည္။ 

 

Selection of Alternative Technology (အျခားေရြးခ်ယ္စရာ နည္းပညာမ်ားအားေရြးခ်ယ္ျခင္း) 

 Bashneft မွ လုပ္ေဆာင္ခ့ဲေသာ seismic survey ဆုိင္ ရာေလ့လာမႈမ်ားအရ အဆုိပါ EIA 

ဆိုင္ရာေလ့လာမႈအား ေရြးခ်ယ္ေပးထားေသာ တြင္းတည္ေနရာမ်ားအတြက္ ျပဳလုပ္ရပါမည္။ ထုိ႔ 

ေၾကာင့္ ဤေလ့လာမႈတြင္ အျခားေရြးခ်ယ္စရာလုပ္ကြက္မ်ား မပါဝင္ပါ။ သုိ႔ေသာ္ drilling ႏွင့္  

operation ႏွင့္ဆိုင္ေသာ အမ်ိဳးမ်ိဳးေသာေရြးခ်ယ္စရာနည္းလမ္းမ်ားကို EIA study ၏ အခန္း (၄) 

(စီမံကိန္းဆိုင္ရာ ရွင္းလင္းေဖာ္ျပခ်က္) တြင္ေဆြးေႏြးထားသည့္အတုိင္း ထည့္သြင္းစဥ္းစားရပါမည္။ 

1.5 DESCRIPTION OF THE SURROUNDING ENVIRONMENT (အနီးအနားပတ္လည္ရိွ ရိွသဘာ 

ဝပတ္ဝန္းက်င္ဆိုိင္ရာ ရွင္းလင္းေဖာ္ျပခ်က္)  
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  အဆိုျပဳ wellsite ပတ္လည္ရိွ တည္ရိွေနသည့္ ပတ္ဝန္းက်င္အေျခအေနမ်ားအား ေျမျပင္ 

(ေျမမ်က္ႏွာသြင္ျပင္၊ ဘူမိေဗဒ၊ ငလ်င္)၊ ေလထု၊ ဆူညံမႈ၊ ေရ၊ ဇီဝေဗဒဆိုင္ရာႏွင့္ အေထြေထြ လူမႈစီး 

ပြားေရးအေျခအေနမ်ားႏွင့္ေလ်ာ္ညီစြာ ေအာက္ေဖာ္ျပပါ အပုိင္းခြဲ (sub section) မ်ားတြင္ အေသး 

စိတ္ေဖာ္ျပထားပါသည္။ ေလ့လာေနေသာဧရိယာ၏ သဘာဝပတ္ဝန္းက်င္ဆိုင္ရာ အေျခအေနမ်ား 

အား ၂ဝ၁၇ခုႏွစ္ ႏုိဝင္ဘာလ (မုတ္သုံရာသီအၿပီး) အတြင္းတြင္ ေလ့လာခ့ဲပါသည္။ 

  Wellsite ပတ္ဝန္းက်င္ရိွ သဘာဝပတ္ဝန္းက်င္အေျခအေနမ်ားအား ကြင္းဆင္းၾကည့္ရႈစစ္ 

ေဆးမႈမ်ားအတြင္း ေကာက္ယူရိွရိွခ့ဲၿပီး ေျမမ်က္ႏွာသြင္ျပင္ေျမပုံမ်ားႏွင့္ ျဂိဳဟ္တုေျမပုံမ်ားမ်ား၏ အကူ 

အညီျဖင့္ အကဲျဖတ္မႈမ်ား ျပဳလုပ္ခ့ဲပါသည္။ ပတ္ဝန္းက်င္ဆိုင္ရာ သြင္ျပင္လကၡဏာရပ္မ်ားကို 

ေအာက္ပါအတိုင္း ေဆြးေႏြးထားပါသည္။ 

 Topography (ေျမမ်က္ႏွာသြင္ျပင္) 

  လုပ္ကြက္ဧရိယာသည္ ေျမျပင္အေနအထားအားျဖင့္ ညီညာျပန္႔ျပဴးေနၿပီး အခ်ိဳ႕ေနရာမ်ား 

တြင္ အနိမ့္အျမင့္ အနည္းငယ္ရိွပါသည္။ ေျမမ်က္ႏွာသြင္ျပင္အရ ၎သည္ ေျမျပင္ညီအေနအထားမွ 

ကုန္းျပင္ျမင့္မ်ား ပါ၀င္ေနၿပီး ပင္လယ္ေရမ်က္ႏွာျပင္အထက္ ၂၆မီတာ မွ ၂၂၆ မီတာအထိ ျမင့္မားပါ 

သည္။ လုပ္ကြက္ဧရိယာ၏ အလယ္ပုိင္းသည္ ျပန္႔ျပဴးေနၿပီး ေျမာက္ဘက္ႏွင့္ ေတာင္ဘက္ပုိင္းတို႔တြင္ 

ကုန္းျပင္ျမင့္အနည္းငယ္ရိွကာ ေႏြရာသီတြင္ အပူပုိင္းစုိစြတ္ရာသီဥတုမ်ိဳး ရိွပါသည္။  

 Geology (ဘူမိေဗဒ) 

ျပည္ခ်ိဳင့္ဝွမ္းေဒသသည္ ေရနံၾကြယ္၀ေသာ အနည္က်ေက်ာက္ (ေရတိမ္ေဒသ) ျဖစ္ၿပီး ကုန္းမ 

ႀကီးႏွင့္ marine plate တုိ႔ဆံုေတြ႔ရာ နယ္နိမိတ္ႏွင့္အၿပိဳင္ တည္ရိွေနပါသည္။ ေက်ာက္မ်ားအေနျဖင့္ 

Eocene Laungshe ေယွလွေက်ာက္, ထီးလင္း ႏွင့္ ပုံေတာင္သဲေက်ာက္ႏွင့္ Oligocene-Miocene 

Pegu Group စသည္ တုိ႔ ျဖစ္ၾကပါသည္။ အဆိုပါအုပ္စုတြင္ သဲေက်ာက္ၾကားခံလႊာ၊ ေယွလွေက်ာက္ 

ႏွင့္ ေက်ာက္မီးေသြး (deltaic to fluvial facies) ႏွင့္ ေရတိမ္ေဒသေယွလွေက်ာက္မ်ား၊ ထုံးေက်ာက္ 

ႏွင့္ သဲေက်ာက္စသည္တို႔ ပါဝင္ပါသည္။  

 Seismicity (ငလ်င္)  

အဆိုျပဳ စီမံကိန္းသည္ ၂ဝဝ၅ ခုႏွစ္ ျမန္မာႏုိင္ငံ ငလ်င္ဇုံျပေျမပုံအရ ငလ်င္ဇုံ-၂ အတြင္းတြင္ 

က်ေရာက္ေနၿပီး လုပ္ကြက္ဧရိယာသည္ ငလ်င္ဒဏ္အသင့္အတင့္ ရိွေသာ ဇုံအတြင္းတြင္ရိွၿပီး အင္ 

အားျပင္းငလ်င္မ်ား ျဖစ္ႏုိင္ေခ်နည္းပါးပါသည္။ 

 Climate and Micro-meteorology (ရာသီဥတုႏွင့္ မုိးေလဝသအေျခအေန) 
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ျမန္မာနုိင္ငံ၏ ရာသီဥတုသည္ မုိးရြာသြန္းမႈမ်ားေသာ အပူပုိင္းမုတ္သံုရာသီဥတုမ်ိုးျဖစ္ၿပီး စုိ 

ထိုင္းစျမင့္မားကာ သင့္တင့္မွ်တေသာ ေနေရာင္ျခည္ရရိွပါသည္။ 

လုပ္ကြက္ဧရိယာသည္ ေဆာင္းရာသီ (ႏုိဝင္ဘာလမွ ေဖေဖာ္ဝါရီလထိ)၊ ေႏြရာသီ (မတ္လမွ 

ေမလထိ)၊ မုတ္သုံ (မုိး) ရာသီ (ဇြန္လမွ ေအာက္တုိဘာလထိ) စသည္ျဖင့္ ရာသီဥတုသံုးမ်ိဳးခံစားရပါ 

သည္။ မုတ္သံုရာသီသည္ ပုံမွန္အားျဖင့္ ေမလကုန္မွ ႏုိဝင္ဘာလဆန္ပုိင္းထိ ၾကာျမင့္တတ္ပါသည္။ 

၂ဝ၁၄ ခုႏွစ္မွတ္တမ္းအရ တစ္ႏွစ္ပတ္လံုးရြာသြန္းေသာ မုိးေရခ်ိန္မွာ ၁၂၂၆ မီလီမီတာ ရိွပါသည္။ 

ျပည္ခရုိင္သည္ မုိးနည္းေဒသျဖစ္ၿပီး အျမင့္ဆံုးအပူခ်ိန္ ၄ဝ ဒီဂရီစင္တီဂရိတ္မွ အနိမ့္ဆံုးအပူခ်ိန္ ၁၅ 

ဒီဂရီစင္တီဂရိတ္ထိ ရိွပါသည္။ လုပ္ကြက္ဧရိယာ၏ သိသာထင္ရွားေသာ ေလတုိက္ရာအရပ္မွာ  

ေနာက္ေျမာက္ဘက္မွ (၂၁ %) ျဖစ္ၿပီး ေလတုိက္ႏႈန္းအျပင္းထန္ဆံုးအျဖစ္ ေျမာက္-အေနာက္ေျမာက္ 

ဘက္မွ တုိက္ခတ္သည္ကုိေတြ႔ရိွရၿပီး ေလတုိက္ႏႈန္းမွာ တစ္နာရီလွ်င္ ၈မုိင္ႏွင့္အထက္ တုိက္ခတ္ပါ 

သည္။ အခ်ိန္အားလံုး၏ ၂၅.၉၆% တြင္ ေလျပည္ေလညွင္းမ်ား ပ်ံ႕ႏံွ႔တိုက္ခတ္ေနပါသည္။ 

 Existing Land Setting (တည္ရိွေနေသာ ေျမျပင္ အေနအထား) 

အဆိုျပဳ EP-4 လုပ္ကြက္သည္ ပဲခူးတိုင္းေဒသႀကီး၊ ျပည္ခရုိင္အတြင္းတည္ရိွပါသည္။ နဝေဒး 

တံတားသည္ ဧရာဝတီျမစ္အေပၚတြင္ျဖတ္သန္းေဆာက္လုပ္ထားၿပီး ၿမိဳ႕နယ္နွစ္ခုျဖစ္ေသာ ျပည္ႏွင့္ 

ပန္းေတာင္းၿမိဳ႕နယ္တို႔အား ဆက္သြယ္ေပးထားပါသည္။ 

 Land Use Land Cover (LULC) (ေျမအသုံးခ်မႈ ေျမဖုံး) 

ေယဘူယ်အားျဖင့္ ပဲခူးတိုင္းေဒသႀကီးတြင္ စုိက္ပ်ိဳးေျမ၊ သီးႏံွစုိက္ပ်ိဳးေျမ၊ စုိက္ခင္းေျမ၊ စား 

က်က္ေျမႏွင့္ အေျခခ်ေနထိုင္မႈတိုးတက္လာေသာဧရိယာ (buildup area) စသည္တုိ႔ ပါဝင္ပါသည္။ 

ေရနံရွာေဖြေရးလုပ္ေဆာင္မည့္ေနရာ (block area) ၏ ေျမအသံုးခ်မႈႏွင့္ အေပၚယံေျမလႊာ 

ဆိုင္ရာေျမပုံကို ၂ဝ၁၉တြင္  ထိုဧရိယာအတြင္း GIS ႏွင့္ အေဝးထိန္းကိရိယာမ်ားအား အသံုးျပဳၿပီး 

LANDSAT imageries နည္းစဥ္ကို အသံုးျပဳကာ ေဆာင္ရြက္ခ့ဲၿပီး site visit ကာလအတြင္း ေျမျပင္ 

တိုက္ရုိက္ေလ့လာမႈမ်ားျဖင့္ မွန္ကန္ေၾကာင္း သက္ေသျပႏ္ုိင္ခ့ဲပါသည္။ ေျမပုံေဖာ္ျပခ်က္အရ block 

area ၏ ၅၅% သည္ သစ္ပင္ႏွင့္ ၿခံဳပင္မ်ားျဖစ္ၿပီး၊ ပလပ္ေျမနွင့္ ရိတ္သိမ္းၿပီးေျမ ၁၆%၊ စုိက္ပ်ိုးေျမ 

၁၆%၊ က်တ္တီးေျမ ၈% ႏွင့္ ေရျပင္ ၄% ႏွင့္ buildup area ၁% စသည္တို႔ကုိ ေတြ႔ရိွရပါသည္။ 

2013 ႏွင့္ 2019 LULC ဆိုင္ရာ Landsat imageries ႏႈိင္းယွဥ္ခ်က္မ်ားအရ ေအာက္ပါအတိုင္း 

နိဂုံးခ်ုပ္ ႏိုင္ပါသည္။ 
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 ေျမျပင္ေပၚတြင္ သစ္ပင္ႏွင့္ ၿခံဳပင္အေျမာက္အမ်ားတိုးပြားလာမႈသည္ သဘာဝပတ္ဝန္းက်င္ဆိုင္ 

ရာရႈေထာင့္အရ ေကာင္းမြန္ေသာ ေျပာင္းလဲမႈျဖစ္ေၾကာင္း ေတြ႔ရိွႏုိင္ပါသည္။ 

 စုိက္ပ်ိဳးေျမမ်ား၏အစိတ္အပုိင္းအခ်ိဳ႕တုိ႔သည္ က်တ္တီးေျမ၊ ပလပ္ေျမႏွင့္ ရိတ္သိမ္းေျမမ်ားအျဖစ္ 

ေျပာင္းလဲသြားပါသည္။ 

ပုံရိပ္မ်ားအရ LULC ႏွင့္ပတ္သက္ၿပီး ၂ဝ၁၅ ႏွင့္ ၂ဝ၁၉ အၾကားေျပာင္းလဲမႈသည္ ၂ဝ၁၃ ႏွင့္ ၂ဝ၁၅ 

အၾကားေျပာင္းလဲမႈႏွင့္ ႏိႈင္းယွဥ္လွ်င္ နည္းပါးသည္ကုိေတြ႔ရိွႏုိင္ပါသည္။ 

Soil Quality (ေျမဆီလႊာအရည္အေသြး) 

 Study area အတြင္းရိွ ေက်းရြာ (၅) ရြာတြင္ေကာက္ယူထားေသာ နမူနားမ်ားအား ခြျဲခမ္းစိတ္ 

ျဖာၿပီး ေျမဆီလႊာ၏ အရည္အေသြးအား အကဲျဖတ္ပါသည္။ Study area အတြင္းရိွ ေျမဆီလႊာ၏ PH 

တန္ဖုိးမွာ ၇.၂၈ မွ ၈.၃ အတြင္းႏွင့္ SS2 (သီးကုန္းေက်းရြာ) တြင္အျမင့္မားဆံုးျဖစ္ၿပီး စမ္းသပ္ 

တိုင္းတာေသာ တည္ေနရာမ်ားအားလံုးသည္ အနည္းငယ္ alkaline ဆန္ေသာေျမသေဘာရိွပါသည္။ 

က်န္ရိွေနေသာ ေျမဆီလႊာအရည္အေသြး အကဲျဖတ္မႈႏွင့္သက္ဆိုင္သည့္ ရလဒ္မ်ားကို ေအာက္တြင္ 

ေဖာ္ျပထားပါသည္။ 

 ေျမဆီလႊာအတြင္းရိွ Organic ပစၥည္းပါဝင္မႈမွာ ၁.၁၅ မွ ၃.၄၇ % အတြင္း ျဖစ္ပါသည္။ 

၎သည္ ေျမႀကီးအတြက္ အသင့္ေတာ္ဆံုးျဖစ္ပါသည္။ 

 ေျမဆီလႊာတြင္ပါဝင္ေသာ Nitrogen ႏွင့္ Phosphorous ပါဝင္မႈမွာ ဝ.ဝ၆ မွ  ဝ.ဝ၇ % ျဖစ္ၿပီး 

၉.၁၇ မွ ၁၆၄.၈၄ mg/kg  အသီးသီးရိွၾကပါသည္။ Nitrogen ႏွင့္ Phosphorous ပါဝင္မႈပမာ 

ဏမွာ ေကာင္မြန္ၿပီး ၎သည္ အပင္မ်ားႀကီးထြားမႈႏွင့္ သီးႏံွထြက္ရိွမႈတို႔အတြက္ မရိွမျဖစ္လို 

အပ္ပါသည္။ 

 Potassium, calcium ႏွင့္ magnesium တုိ႔ကဲ့သို႔ေသာ macro nutrients ပါဝင္မႈမ်ားသည္ 

၁ဝ၅၄ မွ ၁၈၇၅ mg/kg၊ ၁၃၇၅ မွ ၅ဝ၄၅ mg/kg ႏွင့္ ၁၁၇ဝ မွ ၂၃၅၁ mg/kg အသီးသီးရိွ 

ၾကကာ ၎တုိ႔သည္ပမာဏအားျဖင့္ ပုိလွ်ံေနၿပီး ေျမဆီလႊာစိမ့္ဝင္ႏုိင္မႈႏွင့္ ဖြဲ႔စည္းတည္ 

ေဆာက္မႈတို႔မွာ စုိက္ပ်ိဳးေရးလုပ္ေဆာင္မႈအတြက္ သင့္ေလ်ာ္ေၾကာင္း ရည္ညႊန္းေနပါသည္။ 

Sodium စုစည္းမႈအခ်ိုး (SAR) သည္ ေရသြင္းစုိက္ပ်ိုဳးမႈျပဳလုပ္ရန္သင့္ေတာ္မႈ ရိွ/မရိွ ေရအား 

တိုင္းတာ ျခင္းျဖစ္ပါသည္။ SAR တန္ဖုိးျမင့္ေလ ေရသြင္းစုိက္ပ်ိဳးမႈျပဳလုပ္ရန္ သင့္ေတာ္မႈမရိွေလ ျဖစ္ပါ 

သည္။ SAR တန္ဖုိးသည္ ဝ.၂၆ မွ ဝ.၉၃ အတြင္းျဖစ္ၿပီး ေျမဆီလႊာအတြင္းေရစိမ့္ဝင္ႏုိင္မႈအား မထိ 

ခုိက္ႏုိင္ပါ။ 
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Study area ၏ ေျမဆီလႊာအတြင္းရိွ သဲ၊ ႏုန္းႏွင့္ ရႊ႔ံပါဝင္မႈ ရာခုိင္ႏႈန္းမ်ားမွာ ၇.၉ မွ ၄၁.ဝ၆%၊ 

၃.၁၉ မွ ၁၂.၄၂% ႏွင့္ ၅၅.ဝ၁ မွ ၈၆.၂၇% အသီးသီးရိွၾကပါသည္။ ၎အားအေျချပဳကာ  

တည္ေနရာအားလံုးရိွ ခြျဲခမ္းစိတ္ျဖာထားသည့္ နမူနာမ်ားအားလံုးသည္ ရႊ႕ံဆန္ေသာနုန္းေျမမ်ားျဖစ္ 

ေၾကာင္း သိရိွႏုိင္ၿပီး ၎တုိ႔သည္ ေျခာက္ေသြ႔ခ်ိန္တြင္ ေခ်ာမြတ္ေနၿပီး စုိစြတ္ခ်ိန္တြင္ ေပ်ာ့ေျပာင္းေနပါ 

သည္။ မႈန္႔ညက္ေနေသာ ရႊ႔ံေစးေျမသည္ ၾကမ္းေသာသဲေျမထက္ ေရကိုပုိမုိထိန္းသိမ္းႏုိင္ပါသည္။ 

 Air Environment (ပတ္ဝန္းက်င္ေလထု) 

ေလ့လာေနေသာဧရိယာ၏ ပတ္ဝန္းက်င္ရိွေလထုအရည္အေသြးအား PM10, PM2.5, SO2, 
NO2  စသည္တို႔ႏွင့္ ပတ္သက္ၿပီး တည္ေနရာ (၄) ခုတြင္ စမ္းသပ္တိုင္းတာခဲ့ပါသည္။ ပတ္ဝန္းက်င္ရိွ 
ညစ္ညမ္းေစေသာအရာမ်ားႏွင့္ ပတ္သက္၍ ထြက္ေပၚလာသည့္အခ်က္အလက္မ်ားသည္ ေလ့လာေန 
ေသာေနရာ၏ လက္ရိွေလထုအရည္အေသြးအဆင့္အတန္းအား ဆုံးျဖတ္ႏုိင္ရန္ ကူညီေပးပါသည္။ အ 
ဆိုပါစမ္းသပ္တိုင္းတာမႈတည္ေနရာ ၄ ခုအနက္ ေနရာ ၃ခု၌ စမ္းသပ္တိုင္းတာျခင္းအား ဒီဇယ္ အင္ 
ဂ်င္မီးစက္ (DG set) အားအသံုးျပဳကာ လုပ္ေဆာင္ခ့ဲပါသည္။ ၎ DG set အား PM10 ႏွင့္ PM2.5 ႏွစ္ခု 
ေပါင္း၏ အေဝးေနရာ (မီတာ ၃ဝ ေက်ာ္) တြင္ထားရပါမည္။ DG set မွထုတ္လႊတ္မႈေၾကာင့္ ျဖစ္ 
ေပၚလာႏုိင္ေသာ အေနွာက္အယွက္မ်ားအား ေရွာင္ရွားႏုိင္ရန္ Air sampler အား ေလဆန္ပုိင္းတြင္ 
ထားရိွရပါမည္။ ၂၄နာရီအတြင္း PM10 level သည္ ၃၉.၅ μg/m3 ႏွင့္ ၅၃.၁ μg/m3 အတြင္း  PM2.5 

သည္ ၂၂.၄ μg/m3 ႏွင့္ ၃၂.၅ μg/m3 အတြင္း ျခားနားမႈရိွပါသည္။ တည္ေနရာ အားလုံးရိွ PM10 ႏွင့္  
PM2.5 level မ်ားကို ၂ဝ၁၅ ခုႏွစ္ ျမန္မာႏုိင္ငံအမ်ိုးသားသဘာဝပတ္ဝန္း က်င္အရည္အေသြး (ထုတ္ 
လႊတ္မႈ) လမ္းညႊန္ခ်က္မ်ားနွင့္အညီ ႏႈိင္းယွဥ္ေဖာ္ျပထားပါသည္။ အဆုိပါတန္ဖုိးမ်ားအားလံုးသည္ 
သတ္မွတ္ထားေသာ ကန္႔သတ္ခ်က္အတြင္းတြင္ ရိွေနေသာ္လည္း ေရတြင္းလွေက်းရြာတြင္ သတ္မွတ္ 
ခ်က္ထက္အနည္းငယ္ ပုိေနပါသည္။ 

SO2 ႏွင့္ NO2 တန္ဖုိးမ်ားသည္ ၆.၁ မွ ၇.၂ μg/m3 ႏွင့္ ၁၉.၆ မွ ၂၁.၂ μg/m3 ထိ အသီးသီး 

ျခာနားမႈရိွပါသည္။ အဆုိပါတန္ဖုိးမ်ားအားလံုးသည္ ၂ဝ၁၅ ခုႏွစ္ ျမန္မာႏုိင္ငံအမ်ိုးသား သဘာဝပတ္ 

ဝန္းက်င္အရည္အေသြး (ထုတ္လႊတ္မႈ) လမ္းညႊန္ခ်က္မ်ားအရ သတ္မွတ္ထားေသာ ကန္႔သတ္ခ်က္ 

မ်ားအတြင္းတြင္ ေကာင္းစြာတည္ရိွေနပါသည္။ 

 Noise Environment (ပတ္ဝန္းက်င္ရိွ ဆူညံမႈ) 

ပတ္ဝန္းက်င္ရိွ ဆူညံမႈ level အားစမ္းသပ္တိုင္းတာျခင္းကို ၂ဝ၁၇ ခုႏွစ္ မုတ္သုံရာသီေနွာင္း 

ပုိင္းကာလအတြင္းျပဳလုပ္ခ့ဲပါသည္။ တည္ေနရာ တစ္ခုခ်င္းစီတြင္ ပုံမွန္အခ်ိန္တစ္ (၁) နာရီျခားတုိင္း 

တြင္ရိွမည့္ Leq တန္ဖုိးအားသိရိွႏုိင္ေစရန္ ဆူညံမႈ စမ္းသပ္တိုင္းတာျခင္းအား ၂၄ နာရီေက်ာ္ၾကာ တ 

ဆက္တည္းျပဳလုပ္ခ့ဲပါသည္။ 

လူေနဧရိယာမ်ားတြင္ ေန႔အခ်ိန္၌ တိုင္းတာရရိွသည့္ ဆူညံမႈ level မွာ ၄၇.၅ dB(A) မွ ၅၅.၅ 

dB(A) အတြင္းရိွပါသည္။ ေလ့လာေတြ႔ရ္ိွရသည္မွာ ၂ဝ၁၅ ခုႏွစ္ ျမန္မာႏုိင္ငံအမ်ိဳးသားသဘာဝပတ္ 
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ဝန္းက်င္အရည္အေသြး (ထုတ္လႊတ္မႈ) လမ္းညႊန္ခ်က္မ်ားအရ  location NQ-1 တြင္ သတ္မွတ္ခ်က္ 

ထက္ အနည္းငယ္ပုိမုိေနသည္ကုိ ေတြ႔ရိွရပါသည္။ အဆုိပါတည္ေနရာရိွ ဆူညံမႈ level သည္ ယာဥ္ 

ယႏၱရားမ်ားေရြ႕လ်ားမႈမွ ထြက္ေပၚလာေၾကာင္း မွတ္ယူႏုိင္ပါသည္။ ညအခ်ိန္တြင္တိုင္းတာရရိွေသာ 

ဆူညံမႈ level မွာ ၄၁.၅ dB(A) မွ ၄၄ dB(A) အတြင္းျခားနားမႈရိွၿပီး ၎သည္ standard limit 

အတြင္းျဖစ္ပါသည္။ study area အတြင္းမည္သည့္ စက္ရုံအလုပ္္ရုံကိုမွ် မေတြ႔ရိွရပါ။ 

Water Environment (ပတ္ဝန္းက်င္ရိွ ေရထု) 

Hydrology and Drainage: (ဇလေဗဒ ႏွင့္ ေရစီးေၾကာင္း)။ study area သည္ ဧရာဝ 

တီျမစ္၏ အေနာက္ဖက္ကမ္းတြင္တည္ရိွပါသည္။ ျမစ္သည္ block ၏ အေရွ႕ေျမာက္ဘက္မွ စတင္စီး 

ဝင္ကာ block အလယ္ပုိင္းတေလ်ာက္၊ ပန္းေတာင္းျမိဳ႕ဧရိယာမွ ျဖတ္သန္းစီးစင္းသြားကာ ေတာင္ 

ဘက္ပုိင္း သဲႀကီးကုန္းေက်းရြာအနီးမွ ထြက္ခြာသြားပါသည္။ 

Study area အတြင္းရိွ အဓိကေရအရင္းအျမစ္မွာ ဧရာဝတီျမစ္ျဖစ္ပါသည္။ ထုိ႔ျပင္ study 

area အတြင္းအျခားေသာ ေခ်ာင္းငယ္အနည္းငယ္စီးစင္းေနသည္ကို ေတြ႔ရိွရၿပီး အမ်ားစုမွာ တစ္ႏွစ္ 

ပတ္လံုးစီးစင္းမႈမရိွေသာ (အခ်ိန္ကာလတစ္ခုသာစီးစင္းေသာ) ေခ်ာင္းမ်ားႏွင့္ မုိးေရသာစီးစင္းေသာ 

ေခ်ာင္းမ်ားျဖစ္ၾကၿပီး ေႏြရာသီတြင္ ေျခာက္ေသြ႔ေနပါသည္။ field survey ျပဳလုပ္ေနစဥ္အခ်ိန္အတြင္း 

(မုတ္သံုရာသီအတြင္း) တစ္ႏွစ္ပတ္လံုးစီးစင္းမႈမရိွေသာ ေခ်ာင္းမ်ားႏွင့္ ေရအိုင္မ်ားတြင္ ေရအေျမာက္ 

အမ်ားရိွေနပါသည္။ 

 Water Quality – Surface Water (ေရအရည္အေသြး - မ်က္ႏွာျပင္ေပၚရိွေရ) 

 ေရအရည္အေသြးအကဲျဖတ္မႈမွ ရရိွလာေသာ အက်ိဳးရလဒ္မ်ားမွာ ေအာက္ပါအတိုင္းျဖစ္ပါသည္။ 

 ခြျဲခမ္းစိတ္ျဖာမႈျပဳလုပ္ထားေသာ ျမက္နွာျပင္ေရ၏ pH ပမာဏမွာ ၇.၁၅ မွ ၇.၇၅ အတြင္း 

ျခားနားမႈရိွၿပီး တည္ေနရာအားလံုးသည္ alkaline အနည္းငယ္ဆန္သည့္ သေဘာရိွပါသည္။ 

 စုစုေပါင္း dissolved solid ပမာဏမွာ ၁၃၄ မွ ၅၆၂ mg/l အတြင္းျခားနားမႈရိွၿပီး electrical 

conductivity သည္ ၂၁၂ မွ ၈၉၂ μS/cm အတြင္းျခားနားမႈရိွကာ SW4 (ေဒါင္းျမတ္နား 

ေက်းရြာအနီးရိွေရအိုင္) သည္ အျမင့္ဆံုးျဖစ္ျပီး ဆားမ်ား၊ သတၱဳဓာတ္မ်ားနွင့္ အဟာရမ်ား၊ 

စုစည္းမႈအားညႊန္ျပေနၿပီး ထိုသုိ႔ျဖစ္ရျခင္းမွာ မ်က္ႏွာျပင္ေပၚရိွေရမ်ားသည္ ေျမၾသဇာမ်ား 

တိုက္စားသယ္ေဆာင္လာကာ ေရအိုင္မ်ားအတြင္းသို႔ စီးဝင္သြားေသာေၾကာင့္ ျဖစ္ပါသည္။ 

 Total suspended solid ပမာဏမွာ ဝ.၅ မွ ၁၈၈ mg/l အတြင္းျခားနားမႈရိွၿပီး အျမင့္ 

ဆံုးတန္ဖုိးအား ဧရာဝတီျမစ္အတြင္းတြင္ ေတြ႔ရိွရပါသည္။ field visit အတြင္း စီးစင္းမႈႏႈန္းျမန္ 

ဆန္သည္ကိုေတြ႔ရိွခ့ဲရၿပီး ၎သည္ အမႈန္မ်ားအား ေပါေလာေပၚေနေစပါသည္။ 
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 Disolved Oxygen (DO) တန္ဖုိးမွာ ၆.၁ မွ ၆.၃ အတြင္းျခားနားမႈရိွၿပီး ၎သည္ အဆိုပါ 

ေရအတြင္း ပုံမွန္အတိုင္း ေနထိုင္က်က္စားေနေသာ ငါးႏွင့္ အျခားေရသတၱဝါမ်ား ႀကီးထြားမႈ 

ႏွင့္ မ်ိုးပြားႏုိင္မႈတို႔အတြက္ သင့္ေလ်ာ္ေသာ အေျခအေနျဖစ္ေၾကာင္း ေဖာ္ျပေနပါသည္။ 

 Heavy metals မ်ားျဖစ္သည့္ mercury, chromium, lead, cadmium ႏွင့္ arsenic တုိ႔သည္ 

တည္ေနရာအားလံုး၌ ရွာေဖြေတြ႔ရိွႏုိင္မႈႏႈန္းေအာက္ ေလ်ာ့နည္းေနပါသည္။ 

 မွတ္တမ္းရယူထားေသာ BOD level မွာ ၁၂ မွ ၂ဝ mg/l အတြင္းျဖစ္ၿပီး ေရထဲတြင္ organic 

matter ပါဝင္ေၾကာင္း ေဖာ္ညႊန္းေနပါသည္။ အျမင့္ဆံုး BOD တန္ဖုိးျဖစ္သည့္ ၂ဝ mg/l အား 

သဲေကာေက်းရြာ (ရာသီအလုိက္စီးစင္းေသာေခ်ာင္း)တြင္ေတြ႔ရိွရၿပီး အျခားေသာ တည္ေနရာ 

မ်ားထက္ အနည္းငယ္ျမင့္မားေနသည္ကုိ ေတြ႔ရိွရမည္ျဖစ္ၿပီး ၎သည္ အနီအနားတြင္ေနထိုင္ 

သူမ်ားစြန္႔ထုတ္လုိက္ေသာ အိမ္သံုးေရမ်ားသည္ လယ္ေျမမ်ားမွ ျဖတ္သန္းစီးစင္းလာေသာ 

ေၾကာင့္ျဖစ္ပါသည္။ 

 ဧရာဝတီျမစ္အတြင္းတြင္ iron ပါဝင္မႈမွာ ၇ mg/l ရိွၿပီး faecal coliforms ပါဝင္ေနသည္ကို 

လည္းေတြ႔ရိွရပါသည္။ 

Field visit အတြင္း သိရိွမွတ္သားရသည္မွာ ျမစ္ေရအားေသာက္သံုးေရအျဖစ္အသံုးျပဳၾကေသာေၾကာင့္ 

၎အားတုိက္ရုိက္မေသာက္သံုးမီအလ်င္ ပုိးသတ္ရန္ အႀကံျပဳထားပါသည္။ 

Groundwater: (ေျမေအာက္ေရ) 

 ေျမေအာက္ေရနမူနာ၏ pH ပမာဏမွာ ၆.၃၆ မွ ၇.၄၁ အတြင္းျခားနားမႈရိွကာ location GW 6 

တြင္ အနည္းငယ္ acidic ဆန္ေသာ သေဘာရိွပါသည္။ pH level နိမ္႔ေသာေျမေအာက္ 

ေရမ်ား တြင္ toxic metal level ျမင့္မားစြာပါဝင္ၿပီး အခ်ိန္မတိုင္မီ သတၱဳေရပုိင္လိုင္းမ်ား 

ပ်က္စီးေစျခင္း၊ ခ်ဥ္ေသာအရသာ ရိွျခင္းႏွင့္ အဝတ္မ်ားအား စြန္းထင္းေစျခင္းစေသာ ျပသနာ 

မ်ားအား ျဖစ္ေပၚေစႏုိင္ပါသည္။ 

 Total dissolved solid ပါဝင္မႈသည္ ၈၄ မွ ၈၇၂ mg/l အတြင္းျခားနားမႈရိွၿပီး electrical 

conductivity သည္ ၁၃၃ မွ ၁၃၈၄ μS/cm အတြင္းျခားနားမႈရိွၿပီး အျမင့္ဆံုးတန္ဖုိးမွာ GW 3 

(ေရတြင္းလွေက်းရြာ) တြင္ျဖစ္ၿပီး ၎သည္ ေသာက္သံုးရန္အတြက္ အေတာ္ေလး ျမင့္မား 

သည့္တန္ဖုိးပါသည္။ 

 အနိမ့္ဆံုး TDS တန္ဖုိးအား GW 6 တြင္ေတြ႔ရိွရၿပီး သန္႔ရွင္းေသာေျမေအာက္ေရအရင္းအျမစ္မွ 

သဘာဝစမ္းေရသည္ ေျမျပင္ေပၚသို႔ပန္းထြက္ႏုိင္ပါသည္။ 
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 Total hardness မွာ ၂၄ မွ ၆၈၈ mg/l အတြင္းျခားနားမႈရိွၿပီး အျမင့္ဆံုးတန္ဖုိးအား ေရတြင္း 

လွေက်းရြာတြင္ မွတ္တမ္းရယူခ့ဲပါၿပီး ၎သည္ ေသာက္သုံးရန္အတြက္ အေတာ္ေလး ျမင့္မား 

သည့္ တန္ဖုိးျဖစ္ပါသည္။ 

 အမ်ိုးမ်ိုးေသာ တည္ေနရာမ်ားတြင္ စမ္းသပ္တိုင္းတာသည့္ calcium တန္ဖုိးမ်ားသည္ ၁၆ မွ 

၃၈၆ mg/l နွင့္ magnesium တန္ဖုိးမ်ားသည္ ၈ မွ ၃ဝ၂ mg/l အတြင္း ျခားနားမႈရိွပါသည္။ 

ထို႔ေၾကာင့္ မွတ္တမ္းရယူထားေသာhardness တန္ဖ္ုိးမ်ားသည္ သက္ဆုိင္ရာ တည္ေနရာမ်ား 

တြင္ ခြျဲခမ္းစိတ္ျဖာခ့ဲေသာ calcium ႏွင့္ magnesium ions မ်ားႏွင့္ ဆက္စပ္မႈ ရိွပါသည္။ 

 Iron ပါဝင္မႈသည္ ဝ.၁ မွ ဝ.၂ mg/l အတြင္း ျခားနားမႈရိွၿပီး အျမင့္ဆံုးတန္ဖုိးအား သဲေကာ 

ေက်းရြာတြင္ မွတ္တမ္းရယူခ့ဲပါသည္။ ထို႔ေၾကာင့္ ၎တြင္ မနွစ္ၿမိဳ႕ဖြယ္ အနံ႔၊ အရသာႏွင့္ 

သြင္ျပင္လကၡဏာမ်ားအားမေသြ႔ရသကဲ့သို႔ treatment လည္းမလုပ္သင့္ပါ။ 

 ေျမေအာက္ေရနမူနာမ်ား၏ fluoride ပါဝင္မႈမွာ ေသာက္ေရအတြက္ ကမာၻ႔က်န္းမာေရးအဖြ႔ဲ 

(WHO) ၏ စံသတ္ မွတ္ခ်က္ႏွင့္ ကိုက္ညီေၾကာင္း ေတြ႔ရိွရပါသည္။ 

အထက္ပါခြျဲခမ္းစိတ္ျဖာ ေလ့လာမႈရလဒ္မ်ားအား အခ်ဳပ္အားျဖင့္ဆိုရေသာ္ ေျမေအာက္ေရနမူနာ 

မ်ား၏ parameters မ်ားအားလံုးသည္ ေသာက္သုံးေရအတြက္ ကမာၻ႔က်န္းမာေရးအဖြ႔ဲ (WHO) ၏ စံ 

သတ္ မွတ္ခ်က္အား အေတာ္အတန္ျပည့္မီွေၾကာင္း ေတြ႔ရိွရပါသည္။ ထို႔ျပင္ ေျမေအာက္ေရအရည္အ 

ေသြးရလဒ္မ်ားတြင္ မည္သည့္စက္ရုံဆိုင္ရာ ညစ္ညမ္းမႈအနည္းငယ္ကိုမွ် ေဖာ္ျပထားျခင္းမရိွပါ။ 

 Biological Environment (ဇီဝသဘာဝပတ္ဝန္းက်င္) 

 Study area တြင္ စုိက္ပ်ိုးေျမ (စပါးခင္းနွင့္ သိီးႏံွ) ႏွင့္ မုိးေခါင္မႈဒဏ္အားခံႏုိင္ရည္ရိွသည့္ 

သစ္ပင္မ်ာေပါက္ေရာက္ေသာက်တ္တီးေျမ စသည္တုိ႔ ပါဝင္ပါသည္။ Field visit အတြင္း ရြက္ျပတ္ပင္ 

မ်ားႏွင့္ အစိမ္းေရာင္ၿခံဳပုတ္ပင္မ်ားအား ေတြ႔ရိွခ့ဲပါသည္။ Study area ၏ အဓိကစုိက္ပ်ိုဳးေရးလုပ္ငန္း 

မွာ စပါးစုိက္ပ်ိုးျခင္းျဖစ္ပါသည္။ 

 အမ်ိုးမ်ိုးေသာ အစုိးရုရုံးဌာနမ်ား၊ အဆိုပါ ဧရိယာနွင့္ဆိုင္ေသာ သစ္ေတာရုံးမ်ားမွ ေကာက္ယူ 

ခ့ဲေသာ secondary data မ်ား field visit အတြင္းေတြ႔ျမင္ခဲ့မႈမ်ား စသည္တို႔ကုိအေျချပဳၿပီး တိရစာၦန္ 

မ်ိဳးစိတ္မ်ားကို အကဲျဖတ္ျခင္းအား ျပဳလုပ္ပါသည္။ ေခြးအ၊ ေျမေခြး၊ လင္းနုိ႔၊ ရွဥ့္၊ ယုန္၊ ၾကြက္ အစရိွ 

သည္တို႔သည္ သဘာဝအတိုင္းေတြ႔ရိွရသည့္ မ်ိဳးစိတ္မ်ားျဖစ္ၾကပါသည္။ ေယဘုယ်အားျဖင့္ ေတြ႔ရိွရ 

ေသာငွက္မ်ားတြင္ ဗ်ိဳင္း၊ စာကေလး၊ ဥၾသ ႏွင့္ ခုိ အစရိွသည္တို႔ျဖစ္ပါသည္။ study area အတြင္းတြင္ 

eco-sensitive zone မ်ားမရိွပါ။ 

 Plankton ႏွင့္ Benthos မ်ိဳးစိတ္မ်ားအားေလ့လာျခင္း (ဧရာဝတီျမစ္အတြင္းေတြ႔ရိွေသာ) အား 

ဒုတိယအႀကိမ္သုေတသနျပဳျခင္းကို အေျချပဳလုပ္ေဆာင္ပါမည္။ Plankton ႏွင့္ Benthos မ်ားကိုေလ့ 
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လာျခင္းသည္ waterbodies ၏ အရည္အေသြးကိုအကဲျဖတ္ရာတြင္ အကူအညီေပးပါသည္။ ထိုေဒသ 

ရိွလူမႈအသိုင္းအဝုိင္းသည္ waterbody ၏ ဇီဝကမၼျဖစ္စဥ္မ်ားျဖစ္သည့္ Alkalinnity, conductivity, 

nutriants ႏွင့္ BOD အစရိွသည္တုိ႔အေပၚတြင္ အထိခုိက္မခံႏုိင္ၾကေသာေၾကာင့္ အဆုိပါအေျခအေန 

ႏွင့္ ေရခ်ိုသဘာဝေျပာင္းလဲျခင္းကို အကဲျဖတ္ရန္အတြက္ အေကာင္းဆံုး indicators အား ထည့္သြင္း 

စဥ္းစားရပါမည္။ 

Socio-economic Status (လူမႈစီးပြားေရး အေျခအေန) 

 Study area အတြင္းရိွ ေက်းရြားမ်ား၏ လူမႈစီးပြာေရးဆိုင္ရာ အေျခအေနဆိုင္ရာ အခ်က္အ 

လက္မ်ားအား အမ်ားျပည္သူႏွင့္ေတြ႔ဆံုျခင္းမ်ားႏွင့္ secondary sources (သန္းေကာင္စာရင္းအခ်က္ 

အလက္မ်ား၊ ပန္းေတာင္ျမိဳ႕နယ္ အေထြေထြအုပ္ခ်ဳပ္ေရးဦးစီးဌာနမွရရိွေသာ အခ်က္အလက္မ်ား) စ 

သည္တို႔မွ ေကာက္ယူရရွိပါသည္။ အမ်ားျပည္သူႏွင့္ ေတြ႔ဆံုပြမဲ်ားအား drilling site ၏ အနီးပတ္ 

ဝန္းက်င္ရိွ ေက်းရြာမ်ားတြင္ ျပဳလုပ္က်င္းပခ့ဲပါသည္။ 

Demography: (လူဦးေရစာရင္း ေကာက္ယူမႈ)။ အဆုိျပဳ drilling site သည္ ျပည္ခရုိင္၊ ပန္း 

ေတာင္းျမိဳ႕နယ္အနီးတြင္ တည္ရိွပါသည္။ ပန္းေတာင္းၿမိဳ႕နယ္တြင္ ေက်းရြာအုပ္စု ၁၇စု ပါဝင္ပါသည္။ 

၂ဝ၁၇ ခုႏွစ္ ဧၿပီလတြင္ေကာက္ယူေသာ စာရင္းအရ အဆိုပါၿမိဳ႕နယ္တြင္ လူဦးေရစုစုေပါင္း ၁၄၇,၁၂၃ 

ဦးႏွင့္ စုစုေပါင္းအိမ္ေထာင္စု ၃၇,၂၉၈ စုတို႔ ရိွၾကပါသည္။ 

Religion and Culture: (ယုံၾကည္ကုိးကြယ္မႈႏွင့္ ယဥ္ေက်းမႈ)။ ျမန္မာႏုိင္ငံလူဦးေရ၏ ၈ဝ% ခန္႔သည္ 

ေထရဝါရဗုဒၶဘာသာကို ကုိးကြယ္ၾကပါသည္။ က်န္လူဦးေရမ်ားသည္ ခရစ္စယာန္ဘာသာ၊ အစၥလာမ္ 

ဘာ၊ ဟိႏၵဴဘာသာႏွင့္ နတ္ စသည္တုိ႔ကို ကုိးကြယ္ၾကပါသည္။ study area တြင္ ျမန္မာႏုိင္ငံ၏ အ 

မ်ားဆံုးကြယ္မႈျဖစ္ေသာ ဗုဒၶဘာသာကိုးကြယ္သူမ်ား ေနထိုင္ၾကပါသည္။ 

Education: (ပညာေရး)။ လူဦးေရႏွင့္ အိမ္အေၾကာင္းအရာ သန္းေခါင္စာရင္း၊ ျပည္ေထာင္စု အစီရင္ 

ခံစာ ၂ဝ၁၄ ခုႏွစ္ ေမလ ေကာက္ခံမႈအရ ပဲခူးတိုင္းေဒသႀကီး၏ စာတတ္ေျမာက္မႈႏႈန္းမွာ ၉၄.၇% ရိွပါ 

သည္။ study area အတြင္း တကၠသိုလ္ႏွင့္ ေကာလိပ္မ်ား မရိွပါ။ အဆင့္ျမင့္ပညာအတြက္ အနီးဆံုး 

တကၠသိုလ္မ်ားမွာ ျပည္တကၠသုိလ္၊ ျပည္နည္းပညာတကၠသုိလ္ႏွင့္ ျပည္ကြန္ျပဴတာ တကၠသိုလ္ စ 

သည္တို႔ျဖစ္ၿပီး ၎တုိ႔သည္ EP-4 Block ၏ အေရွ႕ေျမာက္ဘက္ ၈ ကီလိုမီတာခန္႔အကြာ ျပည္ 

ျမိဳ႕တြင္ ရိွၾကပါသည္။ 

Occupations and Incomes (အလုပ္အကုိင္ႏွင့္ ဝင္ေငြ)။ ပဲခူးတိုင္းေဒသႀကီးရိွ၊ study area 

ပတ္ဝန္းက်င္ရိွအဓိကစီးပြားေရးလုပ္ငန္းမွာ စုိက္ပ်ိဳးေရးျဖစ္ပါသည္။ အဓိကစုိက္ပ်ိုးသီးႏံွမွာ စပါးျဖစ္ၿပီး 

၎အား မုတ္သံုရာသီ (ဇြန္လမွ ဒီဇင္ဘာ) အတြင္း စုိက္ပ်ိုးၾကပါသည္။ ရာသီေပၚဟင္းသီးဟင္းရြက္ 

ႏွင့္ အသီးအႏံွမ်ားကိုလည္း အဆိုပါစုိက္ပ်ိုးေျမမ်ားတြင္ စုိက္ပ်ိဳးၾကပါသည္။ သို႔ေသာ္အမ်ားစုမွာ ကိုယ္ 
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တိုင္စားသံုးရန္အတြက္ျဖစ္ၿပီး ပုိလွ်ံေသာအရာမ်ားအား ေဒသခံမ်ားသာစားသံုးႏုိင္ရန္အတြက္ ေဒသ 

ဆိုင္ရာေစ်းကြက္မ်ားသုိ႔ တင္ပုိ႔ေရာင္းခ်ၾကပါသည္။ ရြာသားမ်ားသည္ အိမ္ေမြးတိရစာၦန္္မ်ားျဖစ္ေသာ 

ႏြား၊ ဝက္၊ ၾကက္၊ ဘ ဲစသည္တို႔အား အိမ္စားသံုးရန္အတြက္ ေမြးျမဴၾကပါသည္။ study area အတြင္း 

တြင္ မည္သည့္စက္မႈလုပ္ငန္းမ်ားကိုမွ် မေတြ႔ရိွရပါ။ ေျပာင္းႏွင့္ ဟင္းသီးဟင္းရြက္စုိက္ပ်ိုးမႈအား အခ်ို႕ 

ေနရာမ်ားတြင္ ေတြ႔ရိွရပါသည္။ ကုန္စုံဆိုင္၊ ပန္းပဲလုပ္ငန္း၊ လက္သမားလုပ္ငန္း၊ ဆံသဆုိင္၊ ပန္ရံ 

လုပ္ငန္း စသည္တုိ႔သည္ ေဒသခံမ်ားအတြက္ အျခားဝင္ေငြရင္း ျမစ္မ်ား ျဖစ္ၾကပါသည္။ 

Agriculture: (စုိက္ပ်ုိးေရး)။ study area အတြင္းရိွ အိမ္ေထာင္စုမ်ားအားလံုးသည္ ၎တုိ႔၏ ဝင္ေငြ 

အတြက္ စုိက္ပ်ိုးေရးအေပၚတြင္ မီွခုိေနရပါသည္။ ပန္းေတာင္းၿမိဳ႕နယ္အတြင္းရိွ စုစုေပါင္းစုိက္ပ်ိဳးေျမမွာ 

၈၉,ဝ၉၈ ဧက ျဖစ္ပါသည္။ စပါးစုိက္ပ်ိဳးဧကမွာ ၄၇,ဝ၈၇ ဧကျဖစ္ပါသည္။ ပန္းေတာင္းေဒသတြင္ အ 

မ်ားအားျဖင့္ မုတ္သုံရာသီတစ္ခုသာလွ်င္ စပါးစုိက္ပ်ိဳးေလ့ရိွပါသည္။ စပါးစုိက္ပ်ိဳးသည့္ကာလမွာ ဇြန္ 

လမွ ဒီဇင္ဘာလအထိျဖစ္ပါသည္။ 

Fishery: (ငါးလုပ္ငန္း)။ အဓိကအားျဖင့္ ေရအရင္းအျမစ္ရိွရာဧရာဝတီျမစ္အနီးတြင္ တည္ရိွေန 

ေသာေၾကာင့္ ငါးဖမ္းလုပ္ငန္းသည္ အဓိကက်ေသာ လုပ္ေဆာင္မႈျဖစ္ပါသည္ (ရင္းျမစ္။ Public 

Consultation၊ ဒုညြန္မွဴး၊ ငါးလုပ္ငန္းဦးစီးဌာန တို႔ႏွင့္ ေတြ႔ဆုံေမးျမန္းမႈ စသည္တို႔မွရရိွေသာ အခ်က္ 

အလက္မ်ား)။ သို႔ေသာ္ ငါးဖမ္းဆီးျခင္းသည္ အဓိကစီးပြားေရးအတြက္မဟုတ္ဘဲ အိမ္စားသံုးရန္အ 

တြက္သာ အဓိကျဖစ္ပါသည္။ သို႔ေသာ္ ပုိလွ်ံပါက အျခားသူမ်ားအား ေရာင္းခ်ေပးပါသည္။  ငါးလုပ္ 

ငန္းလုပ္ကိုင္ေသာ အိမ္ေထာင္စုမ်ားသည္ စုိက္ပ်ိဳးေရးလုပ္ငန္းမ်ားအားလည္း လုပ္ကုိင္ပါေၾကာင္း မွတ ္

တမ္းရရိွပါသည္။ 

 ဒုညြန္မွဴး၊ ငါးလုပ္ငန္းဦးစီးဌာန ထံမွရရိွေသာသတင္းအခ်က္အလက္မ်ားအရ ဧရာဝတီျမစ္အ 

တြင္း စီးပြားျဖစ္ဖမ္းယူရရိွေသာ ငါးမွာ ငါးသေလာက္ျဖစ္ၿပီး ၎ကုိ ေဒသအေခၚအားျဖင့္ ျပည္မ်ိဳးစိတ္ 

ဟုသိရိွရပါသည္။ ၎တုိ႔သည္ မုတ္သုံရာသီျဖစ္ေသာ ဇြန္လမွ ၾသဂုတ္လအတြင္း ဥခ်သားေပါက္ရန္ 

အတြက္ ပင္လယ္မွ ျမစ္ဆီသို႔ ကူးခပ္ေရာက္ရိွလာၾကပါသည္။ 

Infrastructure Facilities: (အေျခခံအေဆာက္အအုံ စီမံေဆာင္ရြက္မႈ)။ EP-4 block တြင္ ဧရာဝတီ 

ျမစ္သည္ သယ္ယူပုိ႔ေဆာင္ေရးအတြက္ အဓိကလမ္းေၾကာင္းျဖစ္ပါသည္။ လိုအပ္ခ်က္ေၾကာင့္ ႀကီးမား 

ေလးလံေသာ ကုန္တင္သေဘၤာႀကီးမ်ားသည္ အဆိုပါျမစ္အတြင္းမွ ျဖတ္သန္းသြားလာရပါသည္။ ျမစ္ 

ကမ္းအနီးတြင္ေနထိုင္ၾကေသာ ရြာသားမ်ားအေနျဖင့္လည္း သယ္ယူပုိ႔ေဆာင္မႈအတြက္ ေလွမ်ားအား 

အသံုးခ်ၾကေၾကာင္း သိရိွမွတ္သားရပါသည္။ Study area အတြင္းရိွလမ္းအမ်ားစုမွ လမ္းခင္းမထား 

ျခင္း၊ ေတာေတာင္လမ္းက်ဥ္းမ်ားျဖစ္ျခင္း ႏွင့္ ဖုန္ထူထပ္ျခင္းတို႔ကို ေတြ႔ရိွရပါသည္။ 
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Communication: (ဆက္သြယ္ေရး)။ Study area အတြင္း တစ္ခုတည္းရိွေသာ ဆက္သြယ္မႈစနစ္မွာ 

မုိဘိုင္းဖုန္းျဖစ္ပါသည္။ တယ္လီေနာ နွင့္ ျမန္မာ့ဆက္သြယ္ေရး (MPT) ဟူ၍ အဓိက telecom 

operator ႏွစ္ခုရိွပါသည္။  

Drinking Water Availability: (ေသာက္ေရရရိွႏုိင္မႈ)။ ပဲခူးတိုင္းေဒသႀကီးအတြင္းေနထိုင္ၾကသူမ်ား၏ 

၈၁% နီးပါးခန္႔သည္ ေသာက္ေရရရိွၾကၿပီး ၎သည္ တစ္ႏုိင္ငံလံုးအတိုင္းအတာျဖစ္သည့္ ၆၉% ထက္ 

ပုိမုိျမင့္မားပါသည္ (ေဒသဆိုင္ရာ အစုိးရအဖြဲ႔၊ ပဲခူးၿမိဳ႕၊ UNDP Myanmar, ၂ဝ၁၄ခုႏွစ္)။ အလားတူပင္ 

အဆိုျပဳ area အတြင္းရိွေက်းရြာမ်ားအားလံုးနီးပါသည္လည္း ေသာက္သံုးေရရရိွၾကပါသည္။ Study 

area အတြင္းတြင္ ေျမေအာက္ေရသည္ အလြယ္တကူရရိွႏုိင္ေသာ ရင္းျမစ္ျဖစ္ပါသည္။ 

Sanitation Facility: (သန္႔စင္ခန္း)။ ေယဘူယ်အားျဖင့္ ပဲခူးတိုင္းေဒသႀကီးတစ္ခုလံုးတြင္ အညစ္ 

အေၾကးစြန္႔မႈဆိုင္ရာ အေဆာက္အံုမ်ား အားေဆာင္ရြက္ႏုိင္မႈမွာ (၇၇%) ခန္႔ရိွၿပီး တစ္ႏုိင္လံုးအတိုင္း 

အတာျဖစ္ေသာ (၇၉%) ထက္ အနည္းငယ္ေလ်ာ့နည္းပါသည္ (ေဒသဆိုင္ရာ အစုိးရအဖြဲ႔၊ ပဲခူးၿမိဳ႕၊ 

UNDP Myanmar, ၂ဝ၁၄ခုႏွစ္)။ ကြျဲပားစြာျဖင့္ အဆုိျပဳ study area အတြင္းရိွ ေက်းရြာမ်ားအား 

လံုးတြင္ အညစ္အေၾကးစြန္႔မႈဆိုင္ရာ အေဆာက္အံု (အိမ္သာ) မ်ား ရိွၾကပါသည္။ အိမ္သာမ်ားဆီမွ အ 

ညစ္အေၾကးမ်ားအား အမ်ားအားျဖင့္ တြင္းထဲမွေျမၾကီးအတြင္းသို႔ တိုက္ရုိက္စိမ့္ဝင္ေစျခင္းျဖင့္လည္း 

ေကာင္း ေရစစ္ကန္မ်ားအတြင္းသို႔ စီးဝင္ေစျခင္းျဖင့္လည္းေကာင္း လုပ္ေဆာင္ၾကပါသည္။ 

Solid Waste Management: (အစုိင္အခဲအမႈိက္စီမံခန္႔ခြမဲႈ)။ Study area အတြင္းတြင္ အစုိင္အခဲအ 

မႈိက္မ်ားစီမံခန္႔ခြဲမႈ ေနရာမ်ားကိုမေတြ႔ရိွရပါသည္။ အဆုိပါအမႈိက္မ်ားအား open area မ်ားတြင္ စြန္႔ပစ္ 

ၾကပါသည္။ 

Health Care Facilities: (က်န္းမာေရးဆုိင္ရာ အေဆာက္အအုံမ်ား)။ ပန္ေတာင္းၿမိဳ႕နယ္တြင္ 

ေဒသခံမ်ားအတြက္ က်န္းမာေရးဆိုင္ရာ အေဆာက္အအံု/ ေဆးရုံ (၄)ခု ရိွပါသည္။ ထုိ႔ျပင္ ၿမိဳ႕နယ္ဧရိ 

ယာအတြင္း က်န္းမာေရးေဆးေပးခန္း (၅)ခု ရိွပါသည္။ သုိ႔ေသာ္လက္ရိွတြင္ ေက်းရြာမ်ား၌ ေက်း 

လက္က်န္းမာေရးဌာနမ်ားအား မေတြ႔ရိွရပါ။ 

Electrictiy (လွ်ပ္စစ္)။ Study area အတြင္းရိွ ေက်းရြာအမ်ားစုတြင္ (24 x 7) လွ်ပ္စစ္ဓာတ္အားလိုင္း 

သြယ္မႈမရိွပါ။ ေက်းရြာအနည္းငယ္သည္ ေနေရာင္ျခည္စြမ္းအင္ျဖင့္ မီးထြန္းၾကၿပီး အခ်ို႕ေသာေက်းရြာ 

မ်ားတြင္ ကားဘက္ထရီမ်ားအား  ယာယီမီးထြန္းရန္အတြက္ အသုံးျပဳၾကပါသည္။ ေက်းရြာရိွဘုန္းႀကီး 

ေက်ာင္းမ်ားတြင္ မီးထြန္းရန္အတြက္ ဒီဇယ္အင္ဂ်င္ မီးစက္မ်ားအား အသုံးျပဳၾကပါသည္။ 

1.6 IMPACT AND MITIGATION MEASURES (အက်ိုးသက္ေရာက္မႈမ်ားႏွင့္ ေလ်ာ့ပါးေစေရးအစီအမံ  

မ်ား)  
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  ထိခုိက္မႈမ်ားကို ခြျဲခမ္းစိတ္ျဖာေလ့လာျခင္းဆိုသည္မွာ exploratory drilling ျပဳလုပ္ျခင္းႏွင့္ 

၎တုိ႔ ႏွင့္သက္ဆိုင္ေသာ လုပ္ေဆာင္ခ်က္မ်ားကို cover ျဖစ္ေစျခင္းကို ဆိုလုိပါသည္။ Bashneft ၏ 

ကနဦး ရည္ရြယ္ခ်က္၊ အဆိုျပဳအျမင္ႏွင့္ Appraisal well drilling တုိ႔အတြက္ လုိအပ္ခ်က္မွာ 

hydrocarbon reservoir ပါ၀င္မႈႏွင့္ အဆိုပါ reservoir ပါ၀င္မႈကို ဆံုးျဖတ္ရန္ျဖစ္ၿပီး ၎၏ စီးပြား 

ေရးဆိုင္ရာ ျဖစ္ေျမာက္ႏုိင္စြမ္းအတြက္ လုပ္ေဆာင္ရန္ျဖစ္ပါသည္။ 

  အဆိုျပဳစီမံခ်က္ႏွင့္ပတ္သက္ၿပီး ႀကိဳတင္ခန္႔မွန္းထားသည့္ အရည္အေသြးဆိုင္ရာ ထိခုိက္မႈ 

အလားအလာမ်ားႏွင့္ ပတ္ဝန္းက်င္သို႔ ၎ႏွင့္သက္ဆိုင္ေသာ အက်ိဳးဆက္မ်ားသက္ေရာက္မႈသည္ 

study area အတြင္း ပတ္ဝန္းက်င္ဆိုင္ရာ အထိခုိက္မခံႏုိင္မႈမ်ား (သုိ႔) အရင္းအျမစ္ရရိွႏုိင္မႈမ်ား စ 

သည္တို႔အေပၚတြင္ မူတည္ပါသည္။ ဆုိလိုသည္မွာ well site မွ ၅ ကီလုိမီတာ ပတ္လည္အကြားအ 

ေဝးအား အျပန္အလွန္သက္ေရာက္မႈရိွေသာ matrices အျဖစ္သတ္မွတ္ထားပါသည္။ 

  အက်ိုးသက္ေရာက္မႈမ်ားအား ေအာက္ေဖာ္ျပပါစံနႈန္းမ်ားအတုိင္း ျဖစ္ႏုိင္ေခ်ရိွသည့္ ၎တုိ႔၏ 

သေဘာသဘာဝအရ တြက္ခ်က္ျခင္းျဖင့္ အလားအလာရိွသည့္ အက်ုိးသက္ေရာက္မႈမ်ားအား ေဖာ္ျပ 

ႏုိင္ပါသည္။ 

(က) အက်ိးသက္ေရာက္မႈမ်ားအား ၎တုိ႔၏ ပ်ံ႕ႏံွ႔ေရာက္ရိွႏုိင္မႈအကြာအေဝးေပၚမူတည္ၿပီး အတန္း 

အစားထပ္မံခြျဲခားႏုိင္ပါသည္။ ဆိုလုိသည္မွာ-ေဒသတြင္း၊ စီမံကိန္းဧရိယာမွ (ဝ၁) ကီလိုမီတာ 

radius ခန္႔ အတြင္းပ်ံ႕ႏံွႏုိင္၊ အေတာ္အတန္၊  (ဝ၁) မွ (ဝ၂) ကီလိုမီတာ radius အတြင္းပ်ံ႕ႏံွ 

သက္ေရာက္မႈရိွႏုိင္၊ ေဒသလံုးဆုိင္ရာ၊ (ဝ.၂) ကီလိုမီတာအလြန္အထိေရာက္ရိွႏုိင္။ 

(ခ) အက်ိုးသက္ေရာက္မႈမ်ားအား ကာလတုိ၊ ကာလအေတာ္အတန္ႏွင့္ ကာလရွည္ စသည္ျဖင့္ 

တည္ရိွႏုိင္ေသာ အခ်ိန္ၾကာျမင့္မႈ scale ႏွင့္ပတ္သက္၍ အတန္းအစားခြျဲခားႏုိင္ပါသည္။ အ 

ခ်ိန္တစ္ႏွစ္ထက္ တုိေတာင္းေသာ အက်ိဳးသက္ေရာက္မႈမ်ားအား ကာလတုိအျဖစ္လည္း 

ေကာင္း၊ တစ္ႏွစ္မွသံုးႏွစ္အတြင္းကို ကာလအေတာ္အတန္အျဖစ္လည္းေကာင္း သုံးႏွစ္ႏွင့္အ 

ထက္ကို ကာလရွည္အျဖစ္လည္းေကာင္း သတ္မွတ္ပါသည္။ 

(ဂ) အေပါင္းလကၡဏာေဆာင္ေသာ သက္ေရာက္မႈမ်ားအား ေကာင္းက်ိဳးသက္ေရာက္မႈမ်ားအျဖစ္ 

သတ္မွတ္ခ်ိန္တြင္ အႏႈတ္လကၡဏာေဆာင္ေသာ သက္ေရာက္မႈမ်ားအား ဆုိးက်ုိးသက္ 

ေရာက္မႈမ်ားအျဖစ္ သတ္မွတ္ပါသည္။  

Risk Assessment (စြန္႔စားရမႈမ်ားအား အကဲျဖတ္ျခင္း) 

 Drilling operations တြင္ပါဝင္ေသာ လုပ္္္ေဆာင္မႈမ်ားသည္ ျမန္မာႏုိင္ငံ၏ စီးပြားေရးဖြံ႔ၿဖုိး 

တိုးတက္မႈအတြက္ မရိွမျဖစ္လိုအပ္ပါသည္။ သုိ႔ေသာ္ အမ်ိဳးမ်ိဳးေသာ drilling operation အဆင့္မ်ား 

သည္ စြန္႔စားရမႈမ်ားႏွင့္ဆက္စပ္ေနၿပီး drilling operation အတြင္း ျဖစ္ေပၚတတ္ေသာကြာဟမႈမ်ားကို 
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ေရွာင္ၾကဥ္ႏုိင္ရန္အတြက္ drilling operation ႏွင့္အတူအဆိုပါ risk မ်ားအား ျပင္ဆင္ေဆာင္ရြက္သင့္ 

ပါသည္။ Drilling operation ၏ ကြျဲပားျခားနားေသာအဆင့္တိုင္းတြင္ ေတြ႔ႀကံဳရမည့္ အမ်ိုးမိ်ုးေသာ 

စြန္႔စားရမႈမ်ားမွာ ေအာက္ပါအတိုင္းျဖစ္ပါသည္။ 

 တြင္းတည္ေဆာက္မႈႏွင့္ဆက္ႏြယ္ၿပီး စြန္႔စားရမႈမ်ား။ 
 တြင္းတည္ေဆာက္စဥ္ lost circulation ႏွင့္ ဆက္ႏြယ္ၿပီး စြန္႔စားရမႈမ်ား။ 
 ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔ထြက္ေပၚလာျခင္းႏွင့္ ဆက္ႏြယ္ၿပီး စြန္႔စားရမႈမ်ား။ 
 Drill string မ်ား ကပ္ညိျခင္းႏွင့္ ဆက္စပ္ၿပီး စြန္႔စားရမႈမ်ား။ 
 Cementing process နွင့္ဆက္ႏြယ္ၿပီး စြန္႔စားရမႈမ်ား။ 

1.7 CUMULATIVE IMPACTS (တုိးပြားလာေသာ အက်ိုးသက္ေရာက္မႈမ်ား) 

လူမႈစီးပြားေရးဆိုင္ရာ ထိခုိက္မႈအကဲျဖတ္ျခင္းပါဝင္ေသာ EIA study အား စီမံကိန္း၏ 

အဓိကမ႑ိဳင္အျဖစ္ စဥ္းစားလုပ္ေဆာင္ရာတြင္ တုိးပြားလာေသာ ထိခုိက္မႈအကဲျဖတ္ျခင္းအားလည္း 

တန္ဖုိးရိွေသာ သဘာဝပတ္ဝန္းက်င္ႏွင့္ လူမႈဝန္းက်င္ဆုိင္ရာ အကဲျဖတ္မႈ (သို႔) VECs တြင္ တိတိက် 

က်ေဖာ္ျပေပးရပါမည္။ တုိးပြားလာေသာထိခိုက္မႈမ်ားအား အကဲျဖတ္ရန္အတြက္ သိသာထင္ရွားသည့္ 

VECs မ်ားကိုေအာက္တြင္ေဖာ္ျပထားပါသည္။ 

 (၁) ေလအရည္အေသြး 

(၂) ဆူညံမႈ အရည္အေသြး 

(၃) ေရေျမာင္းမ်ား၊ ေရအရင္းအျမစ္ႏွင့္ ေရအရည္အေသြး 

(၄) ေျမေအာက္ေရ အရင္းအျမစ္ႏွင့္ အရည္အေသြး 

(၅) ေျမဆီလႊာႏွင့္ အနည္အႏွစ္ အရည္အေသြး 

(၆) သီးႏံွခင္းမ်ား/ စုိက္ပ်ိုးခင္းမ်ား 

(၇) ေတာရုိင္းတိရစာၦန္မ်ား/ ေမြးျမဴေရး 

EP-4 Block အတြင္း အဆုိျပဳထားေသာ drilling project အျပင္ အျခား တည္ရိွေနေသာ 

(သို႔) အဆိုျပဳထားေသာ ဖြံ႔ၿဖိဳးတိုးတက္မႈစီမံကိန္းမ်ား မရိွပါ။ သို႔ေသာ္ EP-4 Block ဧရိယာသည္ 

အျခားအလားအလာရိွေသာ ေရနံႏွင့္သဘာဝဓာတ္ေငြ႔တြင္းမ်ား ဝန္းရံေနပါသည္။ မၾကာခင္အနာဂတ္ 

အတြင္း အဆိုပါ Block မ်ားမွ ေရနံနွင့္ သဘာဝဓာတ္ေငြ႔ထုတ္ယူရန္ အစီအစဥ္ရိွပါသည္။ EP-4 

၏ပတ္လည္ရိွ တြင္းမ်ားႏွင့္ ၎တုိ႔ အားလုပ္ကိုင္မည့္အဖြဲ႔မ်ားအား Table 1.6 တြင္ေဖာ္ျပထားပါသည္။ 

အဆိုပါ Oil drilling စီမံကိန္း၏ ယာယီ အခ်ိန္ဇယားတြင္ ၂ဝ၁၅ နွင့္ ၂ဝ၁၇ အတြင္း ESIA study ႏွင့္  

seismic activity ျပီးစီးမႈႏွင့္ ၂ဝ၁၆ မွ ၂ဝ၁၉ အတြင္း drilling လုပ္ငန္းေဆာင္ရြက္မႈတို႔ ပါဝင္ပါသည္။ 



 

 

EIA of the 1st Prospecting and Appraisal Well Drilling in Block EP-4, 

Republic of the Union of Myanmar 

   
Asian Consulting Enterprises Pte. Ltd 

  
Asian Consulting Engineers Pvt.  Ltd 

Table 1.6 EP-4 ပတ္ဝန္းက်င္ရိွ ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔ တူးေဖာ္ေရးလုပ္ကြက္ 

S. No. Blocks Extractor 
1. EP-3 ONGC Videsh Ltd. 
2. MOGE-4 CAOG. 
3. IOR 4 MPRL. 
4. IOR 5 Petornas Carigali 
5. IOR 6 MPRL E&P Pte. Ltd. 
6. IOR 7 Petronas Carigali. 

 (Source: Oil Block Open Development Myanmar-2016) 

တန္ဖုိးရိွေသာ သဘာဝပတ္ဝန္းက်င္နွင့္ လူမႈဝန္းက်င္ဆိုင္ရာ အပုိင္းမ်ားအား အထူးအေလး 

ေပးသည့္ ျပီးျပည့္စုံသည့္ သဘာဝပတ္ဝန္းက်င္ စီမံခန္႔ခြဲမႈစီမံခ်က္ (EMP) အား အဆိုပါ Block တစ္ခု 

ခ်င္းစီတြင္ တူးေဖာ္ထုတ္လုပ္ေရး လုပ္ငန္းမ်ား မစတင္မီအလ်င္ ျပင္ဆင္သင့္ပါသည္။ 

1.8 ENVIORNMENTAL MANAGEMENT PLAN 

 EMP သည္ သင့္ေလ်ာ္ေသာ ေလ်ာ့ပါးေစေရးအစီအမံမ်ားအား ေဖာ္ျပထားၿပီး စီမံကိန္းကာလတစ္ခု 

လံုးအတြင္းျပဳလုပ္ရပါမည္။ လုပ္ငန္းစီမံခန္႔ခြသဲူ (Block operator) ႏွင့္ contractor ႏွစ္ဦးလံုးသည္ EMP အား 

ေသခ်ာက်နစြာ ေလးစားလိုက္နာရန္ တာဝန္ယူရပါသည္။ ၎သည္ EIA အစီရင္ခံစာထဲတြင္ ခြျဲခားေဖာ္ထုတ္ 

ထားေသာ စီမံကိန္း၏ အလားအလာရိွေသာ အက်ိဳးသက္ေရာက္မႈမ်ားႏွင့္ ၎တုိ႔ႏွင့္ဆက္ဆပ္ေနေသာ ေလ်ာ့ 

ပါးေစေရးအစီအမံမ်ားအားလံုးကို စာရင္းျပဳစုထားပါသည္။ အက်ိဳးသက္ေရာက္မႈ/ အခက္အခဲတစ္ခုခ်င္းစီတိုင္း 

အတြက္ စီမံခ်က္ထဲတြင္ ေအာက္ေဖာ္ျပပါအခ်က္အလက္မ်ားအား ေဖာ္ျပထားပါသည္။ 

 ျပီးျပည့္စုံေသာ ေလ်ာ့ပါးေစေရးအစီအမံမ်ားစာရင္း 

 ဆိုးက်ိဳးသက္ေရာက္မႈမ်ားအား ေလ်ာ့ပါးေစမည့္္လုပ္ေဆာင္ခ်က္မ်ား 

အလားအလာရိွေသာထိခုိက္မႈမ်ားႏွင့္ အခါအားေလ်ာ္စြာသင့္ေလ်ာ္ေသာ ေလ်ာ့ပါးေစေရးအစီအမံမ်ားအား နား 

လည္သေဘာေပါက္ၿပီး အဆုိျပဳ စီမံကိန္းအား ေဘးအႏၱရာယ္ကင္းရွင္းစြာလုပ္ေဆာင္ႏုိင္ရန္ drilling 

operation အတြက္ စီမံခန္႔ခြဲမႈစီမံခ်က္အား ေရးဆြရဲပါသည္။ အဆုိျပဳထားေသာ လုပ္ေဆာင္မႈမ်ားအတြက္ စီမံ 

ခန္႔ခြမဲႈစီမံခ်က္အား Table 1.7 (drilling အဆင့္မတိုင္မီ) ႏွင့္ Tabe 1.8 (drilling အဆင့္အတြင္း) 

စသည္တုိ႔တြင္ တင္ျပထားပါသည္။ 



 

                                                                                                                                                                                            

EIA of the 1st Prospecting and Appraisal Well Drilling in Block EP-4, 

Republic of the Union of Myanmar 

Asian Consulting Enterprises Pte. Ltd Asian Consulting Engineers Pvt.  Ltd 

Table 1.7 Environmental Management Plan-Prior to Drilling Phase 

(Drilling အဆင့္မတုိင္မီအလ်င္ ပတ္ဝန္းက်င္ဆိုင္ရာစီမံခန္႔ခြမဲႈ စီမံခ်က္) 

အခက္အခဲႏွင့္ အက်ိုးသက္ေရာက္မႈမ်ား အဆုိျပဳ ေလ်ာ့ပါးေအာင္ျပုလုပ္ျခင္း လိုအပ္သည့္ လုပ္ေဆာင္မႈ 
ေျမယာရယူျခင္း 
 
စီမံကိန္းတည္ေနရာအတြင္းႏွင့္ 
အနီးတဝုိက္တြင္ အေျခခ်ေနထိုင္မႈမ်ား 
မရိွျခင္းေၾကာင့္ အဆိုျပဳစီမံ ကိန္းသည္ 
ေျမယာရယူျခင္းမ်ားလုပ္ေဆာင္ရန္ မလို 
အပ္ပါ။ 

 လိုအပ္ေသာ လုပ္ထံုးလုပ္နည္းက်င့္ဝတ္မ်ား 
ႏွင့္တရားဝင္လိုအပ္ခ်က္မ်ားအားအေကာင္
အထည္ေဖာ္ျခင္းကို ေသခ်ာေအာင္ေဆာင္ 
ရြက္ရန္။ 

လုပ္ငန္းစီမံခန္႔ခြဲသူအေနျဖင့္ လုိအပ္ေသာခြင့္ျပဳ 
မိန္႔မ်ားႏွင့္ အတည္ျပဳခ်က္ယႏၱရားအား ခြျဲခား 
သတ္မွတ္ရန္အတြက္  အမွန္တကယ္တည္ေနရာ 
အားမထုတ္ျပန္မီ သက္ဆုိင္ရာ တိုင္းေဒသႀကီးအ 
စုိးရအဖြ႔ဲ အရာရိွမ်ားႏွင့္ အျပန္အလွန္ဆက္သြယ္ 
မႈအား စတင္လုပ္ေဆာင္ရပါမည္။ 

 

Table 1.8 Environmental Management Plan-During Drilling Phase 

(Drilling ျပဳလုပ္ေနစဥ္အဆင့္ ပတ္ဝန္းက်င္ဆုိင္ရာ စီမံခန္႔ခြမဲႈစီမံခ်က္) 

အခက္အခဲႏွင့္ အက်ိုးသက္ေရာက္မႈမ်ား အဆုိျပဳ ေလ်ာ့ပါးေအာင္ျပုလုပ္ျခင္း လိုအပ္သည့္ လုပ္ေဆာင္မႈ 
အမိိႈက္ႏွင့္ စြန္႔ပစ္ရည္မ်ားအား စီမံခန္႔ခြ ဲ
ျခင္း 
 
အားနည္းေသာစီမံခန္႔ခြဲမႈႏွင့္ အေကာင္ 
အထည္ေဖာ္ေဆာင္ရြက္မႈတို႔သည္ သ 
ဘာဝပတ္ဝန္းက်င္အားျခိမ္းေျခာက္မႈကို 
ျဖစ္ေပၚေစႏုိင္ပါသည္။ 

 လုပ္ငန္းစီမံခန္႔ခြဲသူသည္ လုပ္ငန္းလည္ပတ္ 
ေနစဥ္အတြင္းႀကိဳတင္ေမ်ွာ္မွန္းႏုိင္သည့္အမိ်ုး 
မ်ိုးေသာ waste အမ်ိုးအစားမ်ားအား ခြျဲခား 
သတ္မွတ္ျခင္း၊ အေရအတြက္ ခန္႔မွန္းခ်က္ 
မ်ားအား တြက္ခ်က္ျခင္း၊ waste အမ်ိုးအစား 
တစ္ခုခ်င္းစီအား စုေဆာင္းျခင္း၊ ကုိင္တြယ္ 
ျခင္း၊ treatment လုပ္ျခင္းႏွင့္ စြန္႔ပစ္ျခင္း စ 
သည္တို႔အတြက္ လုပ္ငန္းစဥ္မ်ားေရးဆြျဲခင္း။ 

 စြန္ပစ္ပစၥည္းစီမံခန္႔ခြဲမႈစီမံခ်က္ (ဤအပုိင္း 
တြင္ေပးထား) အား drilling ျပဳလုပ္ေနစဥ္ 
အခ်ိန္အတြင္းအေကာင္အထည္ေဖာ္ေဆာင္ 
ရြက္ရမည္ျဖစ္ၿပီး သက္ဆိုင္ရာအစုိးရအရာရိွ 
မ်ားအေနျဖင့္လည္း siteသုိ႔လာေရာက္ၾကည့္ 
ရႈစစ္ေဆးႏုိင္ရန္စီစဥ္ရပါမည္။ 

စြန္႔ပစ္ေရမ်ားႏွင့္ cutting မ်ားထဲတြင္  လိုင္းက်င္းမ်ားေပၚတြင္ခင္းထားေသာ  လုပ္ကြက္ဒီဇုိင္းတြင္ စြန္႔ပစ္ေရမ်ားထည့္ရန္ 
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drill fluid ႏွင့္ဓာတုပစၥည္းအၾကြင္းအ 
က်န္ပမာဏအနည္းငယ္စီ ပါဝင္ႏုိင္ပါ 
သည္။ 

polyethylene sheet ထဲတြင္ Washing ႏွင့္ 
အသံုးျပဳၿပီးသားရႊ႔ံမ်ားမွ ထြက္ေပၚလာေသာ 
စြန္႔ပစ္ေရမ်ားအားလံုးရိွေနၿပီး ၎တုိ႔အား မ 
စြန္႔ပစ္မီ treatment ျပဳလုပ္ရပါမည္။ 

လံုးေလာက္ေသာ တြင္းအရြယ္အစားမ်ားႏွင့္ 
သင့္ေလ်ာ္ေသာ treatment plant တို႔ပါဝင္ 
ပါသည္။  

ေလာင္စာဆီ၊ ေခ်ာဆီႏွင့္ ဓာတုပစၥည္း 
မ်ားစီမံခန္႔ခဲြမႈလုပ္ငန္းစဥ္သည္ ဆုိရြား 
ေသာ၊ အေတာ္အတန္ျဖစ္ေသာ၊ အ 
နည္းငယ္မွ်ေသာ လွ်ံထြက္ယိုုဖိတ္ျခင္းစ 
သည့္ ျခိမ္းေျခာက္မႈမ်ားအား  ျဖစ္ေပၚ 
ေစႏုိင္ပါသည္။ 

 ေလာင္စာဆီမ်ား၊ ေခ်ာဆီမ်ားႏွင့္ ဓာတုပ 
စၥည္းမ်ားအား ေကာင္းမြန္စြာ ဒီဇုိင္းျပဳလုပ္ 
ထားေသာ သုိေလွာင္ရုံမ်ား အတြင္းထားရိွရ 
မည္ျဖစ္ၿပီး ပုံမွန္စာရင္းဇယားျဖင့္ စစ္ေဆးရ 
ပါမည္။ 

သိိုေလွာင္မည့္ ဧရိယာ၏ ေျမေနရာအား ျပင္ 
ဆင္ေပးရပါမည္။ 
 အလုပ္သမားအားလံုးအတြက္ သင္တန္းေပး 

ျခင္းႏွင့္ အသိပညာေပးျခင္းမ်ားအား လက္ 
ေတြ႔သရုပ္ျပ ေလ့က်င့္မႈမ်ားႏွင့္အတူ တုိး 
တက္လုပ္ေဆာင္ရပါမည္။ 

ေလာင္စာဆီ/ ေခ်ာဆီမ်ားယိုဖိတ္ျခင္း 
ႏွင့္ စိမ့္ထြက္ျခင္းတို႔ေၾကာင့္ ညစ္ညမ္း 
မႈျဖစ္ျခင္း။ 

 အသံုးျပုၿပီးသည့္ဓာတုပစၥည္းမ်ားႏွင့္ အသံုးမ 
ျပဳရေသးသည့္ ဓာတုပစၥည္းမ်ားအား သုိ 
ေလွာင္ရန္ ယိုစိမ္႔စီးထြက္မႈအတားအဆီးမ်ား 
ျဖင့္ စီမံထား သည့္ေနရာ (line & bunded 
area) မ်ားတြင္ သိုေလွာင္ထားရပါမည္။ 

 ေလာင္စာဆီမ်ားအား drilling site သို႔စည္း 
ကမ္းက်နစြာျဖင့္ ႀကီးၾကပ္ပုိ႔ေဆာင္ရမည္ျဖစ္ 
ၿပီး အဆုိပါဧရိယာအတြင္း ေလာင္စာဆီျဖည့္ 
တင္းျခင္းအားေဆာင္ရြက္ရန္  ေရစိမ့္မဝင္ႏုိင္ 
ေသာ ၾကမ္းခင္းႏွင့္ oil interceptor ပါဝင္ 
ေသာ မ်က္နွာျပင္ေျမာင္းစနစ္မ်ားျပဳလုပ္ထား 
ရပါမည္။ 

 ေလာင္စာဆီသိုေလွာင္ကန္ထားမည့္ line & 
bunded area သည္ drums မ်ားအတြင္းရိွ 
အသံုးျပဳၿပီးသည့္ေခ်ာဆီနွင့္အသံုးမျပဳရေသး 
သည့္ေခ်ာဆီမ်ားထားရိွရန္ လံုေလာက္ေသာ 
ေနရာလြတ္ရိွရပါမည္။ 

 ကနဦးဆီျဖည့္ျခင္းနွင့္ ဆီထပ္မံျဖည့္ျခင္းစ 
သည့္ လုပ္ေဆာင္မႈမ်ားအား စာရင္းသတ္ 
မွတ္ျပဳစုေပးရပါမည္။ 

ဆူညံမႈႏွင့္ တုန္ခါမႈ  စက္ပစၥည္းမ်ား၏ ဝယ္ယူ၊ တပ္ဆင္မႈႏွင့္ 
သက္တမ္း စစ္ေဆးမႈစာရင္းမ်ားအား ျပဳလုပ္ 
ထားရပါမည္။ 

 စက္ပစၥည္းမ်ားအားလံုး၏ ထိန္းသိမ္းမႈမွတ္ 
တမ္းစာအုပ္အား ထားရိွရပါမည္။ 

 မလိုအပ္သည့္အခ်ိန္တြင္ မည္သည့္စက္ပ 
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 စက္ပစၥည္းမ်ားအားလံုးအား ပုံမွန္ထိန္းသိမ္းမႈ 
ျပဳလုပ္ရပါမည္။ 

 ဆူညံမႈအားေလွ်ာ့ခ်ႏုိင္ရန္အတြက္ ေကာင္း 
မြန္ေသာ လုပ္ငန္းခြင္ဆိုင္ရာအေလ့အက်င့္ 
ေကာင္မ်ားအားက်င့္သံုးရပါမည္။ 

စၥည္းကိုမွ် အသံုးမျပဳရပါ။ 

ေလ (အေငြ႔) ထုတ္လြတ္မႈ  စက္ပစၥည္းမ်ားအားလံုးအား တိက်ေသာ 
design parameter အတြင္း လည္ပတ္လုပ္ 
ေဆာင္ရပါမည္။ 

 တြင္းစမ္းသပ္ေနခ်ိန္တြင္ ထုတ္လႊတ္မႈအား 
ေလွ်ာ့ခ်ရပါမည္။ 

 ဖုန္ထျခင္းကိုေလွ်ာ့ခ်နုိင္ေစရန္အတြက္ မခင္း 
ရေသးေသာလမ္းမ်ားအား လိုအပ္ပါက ေရ 
ျဖန္းေပးရပါမည္။ 

 နည္းစနစ္က်နေသာ စက္ပစၥည္းထိန္းသိမ္းမႈ 
မ်ားအား ေသခ်ာစြာ လုပ္ေဆာင္ရပါမည္။ 

 ထုတ္လႊတ္မႈအား ေလွ်ာ့ခ်ႏုိင္ရန္အတြက္ 
Flaring ျပဳလုပ္စဥ္တြင္ အခ်က္ျပမီးေတာက္ 
စနစ္အား ထိေရာက္ေသာေလာင္ကၽြမ္းမႈ 
ရရိွေစရန္အလို႔ငွာ ေရြးခ်ယ္ရပါမည္။ 

အစုိင္အခဲ စြန္႔ပစ္ပစၥည္း 
 
စြန္႔ပစ္ပစၥည္းမ်ားတြင္ ဇီဝစြန္႔ပစ္ပစၥည္း 
မ်ား၊ သတၱဳအပုိင္းအစမ်ား၊ စြန္႔ပစ္ဆီ 
မ်ားႏွင့္ ဓာတုပစၥည္းမ်ား၊ အိတ္မ်ား၊ 
ေဆးပစၥည္းဆိုင္ရာ စြန္႔ပစ္ပစၥည္းမ်ား စ 
သည္တို႔ ပါဝင္ပါသည္။ 

 အမိႈက္ထြက္ရိွမႈအားလံုးအတြက္ သင့္ေလ်ာ္ 
ေသာစာရြက္စာတမ္း ျပဳလုပ္ထားရပါမည္။ 

 အမိႈက္သရုိက္ႏွင့္ အစအနမ်ားအား site တြင္ 
မစြန္႔ပစ္ပဲ site အတြင္းရိွ သတ္မွတ္ထား 
ေသာ အမိႈက္က်င္းအတြင္းတြင္ ခြျဲခားစြန္႔ပစ္ 
ရပါမည္။ 

 အဆိပ္မသင့္ဘဲ ေဆြးေျမ့ႏုိင္သည့္ စြန္႔ပစ္ပ 
စၥည္းမ်ားအား operation ျပဳလုပ္ေနစဥ္အ 
တြင္း ျမဳပ္ႏံွရမည္ျဖစ္ၿပီး မည္သုိ႔ပင္ျဖစ္ေစ 
ပတ္ဝန္းက်င္ရိွေရအရင္းအျမစ္အား မညစ္ 
ညမ္းေစရပါ။ 

 ႀကိဳတင္လုပ္ငန္းေဆာင္ရြက္မႈဆိုင္ရာ စုံစမ္း 
ေထာက္လွမ္းမႈမ်ား အေနျဖင့္ အမႈိက္စြန္ပစ္ 
မႈ ေနရာမ်ား အဆုိပါဧရိယာအတြင္း ရိွေနေစ 
ရန္လုပ္ေဆာင္ရပါမည္။ 

 Well site မ်ားတြင္ ခြျဲခားထားေသာ က်င္း 
မ်ားအတြင္း စြန္႔ပစ္ပစၥည္မ်ားအား ခြျဲခား 
သတ္မွတ္ထားေသာ စည္မ်ားအတြင္းသို႔ 
ထည့္ကာထားရိွရပါမည္။ 

 လုပ္ငန္းစီမံခန္႔ခြဲသူအေနျဖင့္ သင့္ေတာ္သ 
လို စြန္႔ပစ္ရန္ႏွင့္ စြန္ပစ္ပစၥည္းအား recycle 
လုပ္ရန္ contractors မ်ားစီစဥ္ခန္႔အပ္ ထား 
ရိွရပါမည္။  
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ပုံမွန္မဟုတ္ေသာ/ မေတာ္တဆအျဖစ္ 
အပ်က္မ်ား [ bore well တြင္းသို႔ 
formation fluid  မ်ားဝင္လာျခင္း 
(wellkicks) ႏွင့္ လွ်ံထြက္ပန္းထြက္ျခင္း 
(blowouts)]  

 Blowouts ျဖစ္ျခင္းကိုတားဆီးရန္အတြက္ 
wellkicks ျဖစ္ျခင္းအား စူးစမ္း/သတိျပဳေန 
ရပါမည္။ 

 ဤေနရာတြင္ အဆင့္ျမင့္စူးစမ္းရွာေဖြမႈနွင့္ 
အတူ  BOP equipment အား ေကာင္မြန္စြာ 
ထိန္းသိမ္းရပါမည္။ 

 အဆင့္ျမင့္ကိရိယာစနစ္မ်ားႏွင့္ mud 
logging unit အားလုပ္ေဆာင္ရပါမည္။ 

လူမႈစီးပြားေရးဆိုင္ရာ အက်ုိးသက္ 
ေရာက္မႈမ်ား 

 CSR ဆုိင္ရာ ဗ်ဴဟာကိုေကာင္းစြာက်င့္သံုး 
ကာ ေဒသခံျပည္သူမ်ားအတြက္ လူမႈဖူလုံ 
ေရးစီမံကိန္းမ်ားအား စီစဥ္ေဆာင္ရြက္ေပးရ 
ပါမည္။ 

 ကၽြမ္းက်င္မႈနည္းပါးေသာ ေဒသခံလက္မႈလုပ္ 
သားမ်ားအား ယာယီထိေတြ႔ အသုံးျပုရပါ 
မည္။ 

 အဆိုျပဳအညစ္အေၾကးဆုိင္ရာစီမံခန္႔ခြမဲႈစ 
နစ္အား အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ 
ကာ operation မတိုင္မီ၊ လုပ္ေဆာင္ေနစဥ္ 
ႏွင့္ ျပီးေနာက္ ေရအရည္အေသြးေစာင့္ၾကည့္ 
ေလ့လာမႈမ်ားအား တာဝန္ယူ လုပ္ေဆာင္ရ 
ပါမည္။ 

 လူမႈဖူလံုးေရးအစီအစဥ္မ်ားအား ကုမၸဏီ၏ 
CSR မူဝါဒႏွင့္ အညီ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ေပးရပါမည္။ 

 

 Waste Management Plan (စြန္႔ပစၥည္း စီမံခန္႔ခြမဲႈ စီမံခ်က္) 

Field level ဆိုင္ရာ ကိစၥရပ္မ်ားအား ျပီးေျမာက္ေအာင္ျမင္ေအာင္ အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ရာတြင္ စြန္႔ပစ္ပစၥည္းဆိုင္ရာ 

စီမံခန္႔ခြမဲႈလုပ္ငန္းစဥ္အား အဆိုျပဳရန္လိုအပ္ၿပီး လုပ္ငန္းစတင္မလည္ပတ္မီကာလအတြင္း ညွိႏိႈင္းေဆာင္ရြက္ရပါမည္။ အဆိုပါ စီမံခ်က္အား 

ေအာက္ပါအတိုင္း Table 1.9 တြင္ ေဖာ္ျပထားပါသည္။ 

Table 1.9: Waste Management Plan (စြန္႔ပစ္ပစၥည္း စီမံခန္႔ခြမဲႈ စီမံခ်က္) 

အတန္းအစား 
စြန္႔ပစ္ပစၥည္း 
အမ်ုိးအစား 

အဆုိျပု အေရးယူေဆာင္ရြက္မႈ 
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အိမ္သံုးစြန္႔ပစ္ပစၥညး္ မိလႅာေရ (ေရဆိုး) ထြက္ရိွလာေသာ အိမ္သံုးစြန္႔ပစ္ေရ (မိလႅာေရ ႏွင့္ အိမ္သံုးေရ) စသည္တို႔အား project site 
အတြင္းရိွ ေရစစ္ကန္ (septic tank) အတြင္းသို႔ ထည့္သြင္းရပါမည္။ မိလႅာေရ မ်ားအားလံုးအား 
ေရစစ္ကန္ႏွင့္ ေရစိမ႔္ဝင္ႏုိင္ေသာတြင္း (soak pit) အတြင္းသို႔ သြယ္တန္းပုိ႔ေဆာင္ရပါမည္။ 

မိးဖုိေခ်ာင္မွ စြန္႔ပစ္ ေရ 
(ေရဆိုး) 

septic tank အေပၚမွလွ်ံထြက္လာေသာ ေရမ်ားအား drilling site ရိွ soak pit အတြင္းသို႔ 
ေရာက္ရိွေစရပါမည္။ မီးဖုိေခ်ာင္မွထြက္ရိွေသာစြန္႔ပစ္ေရမ်ားအား soak pit အတြင္းသို႔ တိုက္ 
ရုိက္သြယ္တန္းထားရပါမည္။ ပုိလွ်ံေသာစြန္႔ပစ္ေရမ်ားအား project site အဝင္အထြက္လမ္း 
မ်ားေပၚ တြင္ပက္ဖ်န္းေပးႏုိင္ပါသည္။ 

အစားအေသာက္ 
စြန္႔ပစ္ပစၥည္း 

၎တုိ႔အား (ပလပ္စတစ္၊ သတၱဳ၊ ဖန္ စသည္တုိ႔အတြင္းထဲတြင္မပါရိွေစဘဲ) သင့္ေတာ္သလို 
ခြျဲခားကာ သီးသန္႔ခြဲ ျခားထားေသာ က်င္းမ်ားထဲသုိ႔ထည့္သြင္းရပါမည္။ camp ဧရိယာအတြင္း 
လြန္တူးစင္အဖြ႔ဲသားမ်ား စြန္႔ပစ္ရာေနရာႏွင့္အေဝးတြင္ တေန႔တာစြန္႔ပစ္မည့္ အမိႈက္အေျခအေန 
အေပၚမူတည္ၿပီး ေျမေဆြးပါဝင္ေသာ က်င္းငယ္ႏွစ္က်ဥ္းအား တူးေဖာ္ရပါမည္။ ေျမေဆြးက်ဥ္း 
အား ေျမႀကီးျဖင့္ ေန႔စဥ္ေန႔တိုင္း ဖုံးအုပ္ေပးရပါမည္။ 

ေလာင္ကၽြမ္းႏုိင္ေသာ 
စြန္႔ပစ္ပစၥည္း (စကၠူ၊ 
အဝတ္စုတ္၊ ထုပ္ပုိး 
ပစၥည္း၊ အစရိွသည္) 

၎တုိ႔အား (ပလပ္စတစ္၊ သတၱဳ၊ ဖန္ စသည္တုိ႔အတြင္းထဲတြင္မပါရိွေစဘဲ) သင့္ေတာ္သလို 
ခြျဲခားကာ သီးသန္႔ခြဲ ျခားထားေသာ က်င္းမ်ားထဲသုိ႔ထည့္သြင္းကာ recycling operator ထံသို႔ 
ပုိ႔ေဆာင္ရပါမည္။ 

ဇီဝ ေဆးဘက္ဆိုင္ 
ရာ စြန္႔ပစ္ပစၥည္း  

ေဆးဘက္ဆုိင္ရာ စြန္႔ 
ပစ္ပစၥည္း (ေရွးဦးသူ 
နာျပဳ ဌာနမွ စြန္႔ထုတ္ 
လိုက္ေသာ စြန္႔ပစ္ပ 

စၥည္းမ်ား) 

၎တုိ႔အတြက္ ေသတၱာမ်ားအား သတ္သတ္မွတ္မွတ္ထားရိွၿပီး syringe cutter မ်ားအား 
အသံုးျပဳရပါမည္။ စြန္႔ပစ္ပစၥည္းမ်ားအား သင့္ေတာ္သလုိ ခြျဲခားကာ site အတြင္းတြင္ အျခား 
စြန္႔ပစ္ပစၥည္းမ်ားႏွင့္ ခြျဲခားကာ ေခတၱမွ်သာထားရိွရပါမည္။ ေဆးဘက္ဆိုင္ရာ စြန္႔ပစ္ပစၥည္းမ်ား 
အား ကၽြမ္းက်င္စြာ ကုိင္တြယ္ႏုိင္ေသာ ေဆးရုံမ်ားသို႔ ပုိ႔ေဆာင္ရပါမည္။ 

Recycle လုပ္နုိင္ 
ေသာ စြန္ပစ္ပစၥည္း 

သံပတ္မ်ား၊ ပလပ္စ 
တစ္မ်ား၊ ပုလင္းခြံမ်ား 
ႏွင့္ အျခား သတၱဳပ 

၎တုိ႔အား သင့္ေတာ္သလုိ ခြျဲခားထားကာ Wellsite အတြင္းရိွ ခြျဲခားထားေသာ က်င္းမ်ား 
အတြင္းတြင္ ေခတၱာထားရိွရပါမည္။ recycling operator ၏ အတည္ျပဳခ်က္ရရိွနုိင္ရန္ ပုိ႔ေဆာင္ 
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မ်ား စၥည္းမ်ား ေပးရပါမည္။ 

Drilling စြန္႔ပစ္ပ 
စၥည္းမ်ား 

လြန္တူးစာမ်ား Wellsite အတြင္းရိွ HDPE ခံထားေသာက်င္းအတြင္းတြင္သိုေလွာင္ထားရပါမည္။ လုုပ္ငန္း 
သိမ္းေသာအခါ စြန္ပစ္ေရ (leachate) အားခြျဲခမ္းစိတ္ျဖာမႈျပဳလုပ္ရာတြင္ စနစ္တက်ေဆးေၾကာ 
သန္႔စင္ၿပီး လြန္တူးစာမ်ားအား က်ိဳးေၾကာင္း ဆီေလ်ာ္စြာ အေျခာက္ခံၿပီး ေနာက္ပုိင္းတြင္ ၎တုိ႔ 
အေနျဖင့္အႏၱရာယ္မရိွႏုိင္ေတာ့ပါ။ ထို႔ေနာက္၎တုိ႔အား ဓာတ္မျပဳေသာပစၥည္းမ်ားအေနျဖင့္ 
onsite (သို႔) offsite ရိွ cutting pit အတြင္းသို႔စြန္ပစ္ႏုိင္သကဲ့သို႔ လမ္းေဖာက္လုပ္ျခင္း၊ ေဒသ 
တြင္းရိွေျမျပင္ ေပၚတြင္ျဖန္႔ခင္းျခင္းႏွင့္ လမ္းဖုိ႔ျခင္းမ်ားအား လုပ္ေဆာင္ႏုိင္ပါသည္။ 

အသံုးမျပဳေတာ့ေသာ 
လြန္တူးရႊံ႕မ်ား 

အသံုးမျပဳေတာ့ေသာ လြန္တူးရႊံ႕မ်ားအား  HDPE အတြင္းတြင္ သိုေလွာင္ထားရပါမည္။ 

လြန္တူးျခင္းႏွင့္ ေဆး 
ေၾကာသန္႔စင္ျခင္းတို႔ 
မွထြက္ရိွလာေသာ 
စြန္႔ပစ္ေရမ်ား 

ေဆးေၾကာသန္႔စင္ျခင္းမ်ားမွ ထြက္ရိွလာေသာ စြန္႔ပစ္ေရအားလံုးႏွင့္ အသုံးျပဳၿပီးသားရြံ႕မ်ားအား 
HDPE-lined pits မ်ားအတြင္းသို႔ထည့္သြင္းထားၿပီး treatment ျပဳလုပ္ၿပီးမွ ေနာက္ဆံုးစြန္႔ပစ္ 
ျခင္းအား လုပ္ေဆာင္ရပါမည္။ 

ဓာတုပစၥည္းပါဝင္ေသာ 
စြန္႔ပစ္ေရ (waste 
water treatment 

ျပဳလုပ္မႈမွ ထြက္ရိွလာ 
ျခင္း) 

pH correlation အတြက္ sludge treatment အားျပဳလုပ္ပါသည္။ ထုိ႔ေနာက္ ေရဖယ္ထုတ္ျခင္း 
အား စက္ဒလက္ (centrifuge) အားျဖင့္ေသာ္လည္းေကာင္း ေနေရာင္ျခည္ျဖင့္ ေရေငြ႔ျပန္ေစ 
ျခင္းျဖင့္ေသာ္လည္းေကာင္း လုပ္ေဆာင္ပါသည္။ အဆုိပါ treatment အား pit အတြင္းတြင္ 
ေရမစိမ့္ဝင္ႏုိင္ေသာ HDPE liner ခံ၍  ျပဳလုပ္ပါသည္။ စြန္ထုတ္မႈသည္ operations မ်ား၏ 
အဆံုးတြင္ အႏၱရာယ္ရိွ/မရိွ ေပၚထြက္လာမႈ သဘာဝ အေပၚမူတည္၍ လုပ္ေဆာင္ရပါမည္။ 

ဆီပါေသာ စြန္႔ပစ္ပ 
စၥည္းမ်ား 

အသံုးျပဳၿပီးသားဆီမ်ား ဆီလဲလွယ္မႈဆိုင္ရာလုပ္ေဆာင္မႈအား rig site တြင္သာ လုပ္ေဆာင္ခြင့္ျပဳထားပါသည္။ rig site 
တြင္ ဆီမ်ားအားသိုေလွာင္ရန္ သတ္မွတ္ထားေသာ containers မ်ားရိွပါသည္။ အ 
သံုးျပဳၿပီးသား ဆီတုိင္ကီလြတ္မ်ားအား အသီအမွတ္ျပဳ အလုပ္ရုံရိွေသာ အသိအမွတ္ျပဳ 
recycling contractor ထံသို႔ ေဘးအႏၱရာယ္ကင္းစြာ ပုိ႔ေဆာင္ရပါမည္။ 
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သဘာဝပတ္ဝန္းက်င္ဆိုင္ရာ ေစာင့္ၾကည့္ေလ့လာမႈ စီမံခ်က္သည္ စီမံကိန္း၏ drilling ျပဳလုပ္ေနစဥ္ႏွင့္ drilling ျပဳလုပ္ၿပီး အဆင့္မ်ား 

အတြင္း သဘာဝပတ္ဝန္းက်င္ဆိုင္ရာ သတ္မွတ္ခ်က္ေဘာင္မ်ားအား ေစာင့္ၾကည့္ေလ့လာမႈျပဳလုပ္ရန္ အႀကံျပဳေထာက္ခံခ်က္ ေပးထားပါသည္။ 

ေစာင့္ၾကည့္ေလ့လာမႈစီမံခ်က္အား Table (1.10) တြင္ေဖာ္ျပထာပါသည္။ 
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Table 1.10: Recommended Environmental Monitoring/ Audit Protocol-Drilling Operation. 

အႀကံျပဳထားသည့္ ပတ္ဝန္းက်င္ဆိုင္ရာ ေစာင့္ၾကည့္ေလ့လာျခင္း/ Audit Protocol-Drilling 

Operation 

စဥ္ တိုင္းတာစစ္ 
ေဆးမႈလက္

ခံသူ 

တည္ေနရာ ေစာင့္ၾကည့္ 
ေလ့လာေရး 
ယႏၱရား 

ေစာင့္ၾကည့္ေလ့လာ 
ျခင္းႏွင့္ အစီရင္ခံမႈ 

ႀကိမ္နႈန္း 

ေစာင့္ၾကည့္ေလ 
လာမႈဘ႑ေငြ 
(USD/ က်ပ္) 

၁။ အရင္းအျမစ္
မ်ား 

Project 
site တြင္ 

ပစၥည္းအမ်ိုးအ 
စားတစ္ခုခ်င္း 
စီ၏အေသး 
စိတ္စာရင္း 

ေန႔စဥ္(drilling ျပဳလုပ္ 
ျခင္းအဆင့္အတြင္း) 

 

၂။ ပတ္ဝန္းက်င္
ေလထုအ 
ရည္အေသြး 

Project 
တည္ေန 
ရာတြင္ 

PM10, PM2.5, 
NOx, SO2, 
VOCs ႏွင့္ HC 

တစ္လတစ္ႀကိမ္ တည္ေနရာတစ္ခု
လွ်င္ USD 3000 
(၄,၁၅၆,၃၇၄ 
က်ပ္)  

၃။ ဆူညံသံႏွင့္ 
တုန္ခါမႈ 

Rig site, 
DG Sets 
ႏွင့္ Drilling 
pump အနီး 

ဆူညံသံအဆင့္ 
ေစာင့္ၾကည့္ 
ေလ့လာျခင္း 

တစ္လတစ္ႀကိမ္ USD 150 
(၂ဝ၇,၈၁၈ က်ပ္) 

၄။ Drilling 
စြန္႔ပစ္ 
ပစၥည္းမ်ား 

Drilling 
site တြင္ 

လြန္တူးေျမစာ 
မ်ား၏ အေရအ 
တြက္ႏွင့္ သြင္ 
ျပင္လကၡဏာ 

 စြန္႔ပစ္ပစၥည္းအ 
ေရာအတြက္အား 
ေန႔စဥ္ ၾကည့္ရႈ 
စစ္ေဆးရန္ 
 

 စြန္႔ပစ္ပစၥည္းမ်ား
၏ သြင္ျပင္လကၡ 
ဏာအား လစဥ္ 
ၾကည့္ရႈ စစ္ေဆး 
ရန္ 

 
 

 အမွတ္တ 
ကယ္ ကုန္က် 
စရိတ္ 

၅။ စြန္႔ပစ္ေရ 
ထြက္ရိွမႈ 

Project 
Site တြင္ 

စြန္႔ပစ္ေရ 
ထြက္ရိွႏႈန္း 

ပမမာဏအား ေန႔စဥ္ 
မွတ္တမ္းယူရန္ 

USD 800 
(၁,၁ဝ၈,၃၆၆ 
က်ပ္) 

၆။ ဆီစြန္႔ပစ္ပ Drilling အင္ဂ်င္မ်ားမွ လြန္တူးအဆင့္အတြင္း အမွတ္တကယ္ 
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စၥည္း site တြင္ အသံုးျပဳခ့ဲ 
ေသာဆီမ်ား 

စာရင္းစာအုပ္အား ေန႔ 
စဥ္ အသံုးခ်ရပါမည္။ 
အသံုးျပဳၿပီးသားဆီ 
မထြက္ေသာအခ်ိန္မ်ား
တြင္လည္းအလားတူ 
ေရးမွတ္ရပါမည္။ 

ကုန္က်စရိတ္ 

Note: 1USD = 1385 Kyats 

1.9 PUBLIC/STAKEHOLDER CONSULTATION AND DISCLOSURE (အမ်ားျပည္သူႏွင့္ေတြ႔ဆုံျခင္း/စီ 

မံကိန္းနွင့္ ပတ္သက္ဆက္ႏြယ္သူမ်ားႏွင့္ ေတြ႔ဆုံေဆြးေႏြးျခင္း) 

  အမ်ာျပည္သူႏွင့္ေတြ႔ဆံုေဆြးေႏြးျခင္းမ်ားအား study area အတြင္းတြင္ ျပဳလုပ္ခ့ဲပါသည္။ 

ထို႔ျပင္ ပန္းေတာင္းၿမိဳ႕နယ္ အေထြေထြအုပ္ခ်ဳပ္ေရးရုံးတြင္ က်င္းပျပဳလုပ္ခ့ဲသည့္ အစည္းအေဝးပြမွဲ ၿမိဳ႕ 

နယ္အုပ္ခ်ဳပ္ေရမွဴး၊ ေက်းရြာအုပ္ခ်ုပ္ေရးမွဴးႏွင့္ လူထုကိုယ္စားျပဳကိုယ္စားလွယ္မ်ား တို႔၏အျမင္မ်ား 

အား သိရိွမွတ္သားခ့ဲရပါသည္။ အမ်ားျပည္သူႏွင့္ ေတြ႔ဆံုေဆြးေႏြးပြအဲား ၂ဝ၁၇ ခုႏွစ္ ႏုိင္ဝင္ဘာလ 

တြင္ က်င္းပခ့ဲၿပီး အဆိုပါေဆြးေႏြးပြသဲို႔ ျပည္ေထာင္စုျမန္မာႏုိင္ငံေတာ္အစုိးရ၊ ျမန္မာ့ေရနံႏွင့္သဘာ 

ဝဓာတ္ေငြ႔လုပ္ငန္း (MOGE)၊ ပန္းေတာင္ၿမိဳ႕နယ္ အေထြေထြအုပ္ခ်ဳပ္ေရးဦးစီးဌာနမွ သက္ဆိုင္ရာ 

အရာရိွမ်ားနွင့္ Bashneft မွ ကုိယ္စားလွယ္မ်ား တက္ေရာက္ခဲ့ၾကပါသည္။ ေတြ႔ဆံုေမးျမန္းေဆြးေႏြး 

ျခင္းအား အဆင့္ႏွစ္ဆင့္ျဖင့္ ျပဳလုပ္ခ့ဲပါသည္။ 

 ၁) ပထမအဆင့္ - ၂ဝ၁၇ ခုႏွစ္ ႏုိဝင္ဘာ ၇ ရက္ မွ ၁ဝ ရက္ 

  အစည္းအေဝးသို႔ ျပည္ႏွင့္ ပန္းေတာင္းၿမိဳ႕နယ္မ်ားရိွ အစုိးရဌာနမ်ားမွ အရာရိွမ်ား တက္ 

ေရာက္ခ့ဲၾကၿပီး Field study ႏွင့္ အမ်ားျပည္သူႏွင့္ေတြ႔ဆံုပြဲမ်ား ျပဳလုပ္ရန္ႏွင့္ အဆိုပါ study အတြက္ 

secondary data ရယူရန္ အစရိွသည့္တို႔အား လုပ္ေဆာင္ႏုိင္ရန္အတြက္ ခြင့္ျပဳမိန္႔ ေတာင္းခံရန္ 

အစည္းအေဝးအား က်င္းပခ့ဲျခင္းျဖစ္ပါသည္။  

ပထမအဆင့္အတြင္း ေအာက္ေဖာ္ျပပါေက်းရြာမ်ားတြင္ ေတြ႔ဆံုေမး ျမန္းမႈမ်ားအား ျပုလုပ္ခဲ့ပါသည္။ 

  ၁) ငါးဆယ္ေပး 

  ၂) ဘုရားေပၚ 

  ၃) ေတာင္ဘို႔ကြင္း 

  ၄) အုတ္ရွစ္ပင္ 

  ၅) ဆင္တဲ 

  ၆) ဒန္႔သလြန္ 
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  ၇) ေဒါင္းျမတ္နား 

 ေစာင့္ၾကည့္ေလ့လာမႈအစီအစဥ္၏ အဓိကအေၾကာင္းအရာမ်ားအားတင္ျပႏုိင္ ရန္အတြက္ အ 

ဖြင့္ အစည္းအေဝးအား ၂ဝ၁၇ခုႏွစ္ ႏုိင္ဝင္ဘာ ၇ ရက္ေန႔တြင္ ပန္းေတာင္းၿမိဳ႕နယ္အေထြေထြအုပ္ 

ခ်ဳပ္ေရးဦးစီးဌာနရုံးတြင္ က်င္းပျပဳလုပ္ခ့ဲၿပီး အဆိုပါအစည္းအေဝးသို႔ ဌာနဆိုင္ရာမွ အရာရိွမ်ား၊ ေက်း 

ရြာအုပ္ခ်ဳပ္ေရးမွဴးမ်ား တက္ေရာက္ခ့ဲၾကၿပီး အေထြေထြအုပ္ခ်ဳပ္ေရးဦးစီးဌာနမွ အရာရိွမ်ားထံမွ ပတ ္

ဝန္းက်င္ဆိုင္ရာ ေစာင့္ၾကည့္ေလ့လာျခင္းႏွင့္ နမူနာေကာက္ယူျခင္း စသည္တို႔အား လုပ္ေဆာင္ရန္အ 

တြက္ ခြင့္ျပဳမိန္႔ရရိွခ့ဲပါသည္။ 

၂) ဒုတိယအဆင့္-၂ဝ၁၉ ခုႏွစ္ ႏုိဝင္ဘာ ၂ ရက္ 

ဒုတိယအဆင့္အတြင္း ေအာက္ေဖာ္ျပပါေက်းရြာမ်ားတြင္ ေတြ႔ဆုံေမး ျမန္းမႈမ်ားအား ျပဳလုပ္ခ့ဲပါသည္။ 

 ၁) ေဒါင္းျမတ္နား 

 ၂) ေညာင္ျဖဴ 

 ၃) စြယ္ေတာ္ 

 ၄) ေျမာင္ရွည္ 

 ၅) ဒန္႔သလြန္ 

 ၆) ဘုရားေပၚ၊ ငါးဆယ္ေပး 

 အဆိုပါေတြ႔ဆုံေမးျမန္္းေဆြးေနြးပြဲတြင္ ျပည္ေထာင္စုသမၼတျမန္မာႏုိင္ငံေတာ္အစုိးရ ျမန္မာ့ေရ 

နံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္း (MOGE) မွ အရာရိွမ်ား၊ အေထြေထြအုပ္ခ်ုပ္ေရးဦးစီးဌာနမွ အရာရိွ 

မ်ားႏွင့္ Bashneft International B.V မွ တာဝန္ရိွသူမ်ား တက္ေရာက္ခဲ့ၾကပါသည္။ 

 အမ်ားျပည္သူႏွင့္ ေတြ႔ဆံုေမးျမန္းေဆြးေနြးပြ၏ဲ ရည္ရြယ္ခ်က္မွာ 

 အဆိုျပဳစီမံကိန္းအား ႏုိင္ငံသားမ်ား၊ အုပ္စုမ်ားႏွင့္ အဖြဲ႔အစည္းမ်ားအား သတင္းေပးရန္။ 

 ျပည္သူမ်ား၏ စုိးရိမ္ပူပန္မႈမ်ားအား မွတ္တမ္းရယူရန္ (ရိွလွ်င္)။ 

 အဆိုျပဳစီမံကိန္းအတြက္ အားလုံး၏ အျမင္မ်ားအား စီမံကိန္းေရးဆြျဲခင္းႏွင့္ ဆံုးျဖတ္ခ်က္ 

ခ်ျခင္းတို႔တြင္ ထည္သြင္းစဥ္းစားမႈအား ေသခ်ာေစရန္။ 

 အမ်ိုးေသာစိတ္ဝင္စားမႈမ်ားႏွင့္ စိတ္ေနသေဘာထားမ်ားအား ထည့္သြင္းစဥ္းစားၿပီး ပူးတြ ဲ

အျမင္မ်ားအား ဖန္တီးရရိွႏုိင္ရန္။ 

 ျပသနာကိစၥရပ္မ်ားအား ေျပလည္ေစရန္အတြက္ အေရးယူမႈေဆာင္ရြက္မႈမ်ားအား စတင္ 

ရန္။ 
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EXECUTIVE SUMMARY 

(This Environmental Impact Assessment (EIA) report is as per the latest EIA Procedure of the 
Ministry of Environmental Conservation and Forestry, the Government of the Republic of the 
Union of Myanmar, Notification No. 616 / 2015, dated 29 December 2015 and applicable 
international guidelines). 

1.1 INTRODUCTION (CHAPTER 2) 

The Myanma Oil and Gas Enterprise (MOGE), Myanmar Ministry of Energy (MOE) awarded 
the EP-4 Block to Bashneft International B.V. (hereinafter referred to as Bashneft) on 
Production Sharing Contract (PSC) basis on 10th August 2014 for exploration and 
development of the Block. The area of Block EP-4 is a part of the Bago West division, falls in 
the flat Central Part of Myanmar geologically identified as Pyay Embayment Basin. 

Bashneft is the Block operator with 90% shares and the balance stake is held by M/s Sun 
Apex Holdings Ltd., Myanmar. The Block covers an area of 841 km2. Based on the sub-
surface data analysis of this region, Bashneft has identified its first exploratory well location 
in EP-4 block where drilling is to be carried out to evaluate the hydrocarbon aspects. 

As per PSC with MOGE, Environmental Impact Assessment (EIA) needs to be carried out for 
the proposed drilling operation. Also, Bashneft is responsible for the implementation of the 
environmental protection measures and management plan in accordance with the applicable 
laws, rules, regulations, directive and notifications of the Republic of the Union of Myanmar 
and in conformity with international petroleum industry’s practices. 

M/s Asian Consulting Enterprises Pte. Ltd., Singapore (ACE) had undertaken the 
Environmental Impact Assessment (EIA) study. The report presents the outcome of the 
Environmental Impact Assessment (EIA) study based on the data collected (primary and 
secondary) during post monsoon season of 2017. 

Block EP-4 with an area of 841 km2 is located in the Pyay Embayment Basin, Mayaman 
Area, Republic of the Union of Myanmar.  The block is about 280 km North-West of Yangon 
(largest city of Myanmar) and 140 km South-West of Nay Pyi Taw (Capital city of 
Myanmar). The Block is part of Bago West division. The geographical coordinate of the 
wellsite of the EP-4 block is presented in Table 1.1. 

Table 1.1: Geographical Coordinates of Wellsite 

Point 
No. 

Latitude (N) Longitude (E) 
Deg. Min. Sec. Deg. Min. Sec. 

1 18 46 58.19 95 06 37.57 

1 
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1.2 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK (CHAPTER 3) 

This chapter presents applicability of national and international legislations, regulations, 
standards, conventions, etc. to the aspects of drilling operations in Myanmar. The regulatory 
organizational framework and Bashneft’s policy towards the health, safety and environment 
are also provided. 

1.3 PROJECT DESCRIPTION AND SELECTION OF ALTERNATIVE TECHNOLOGY 
(CHAPTER 4) 

This chapter provides background information on the proposed appraisal drilling and its 
activities in the Block EP-4 and also presents the analysis of alternatives taken into account 
during the project activity finalization. The proposed appraisal well is to be drilled in Block 
EP-4, which is located in the Pyay Embayment Basin, Mayaman Area, Republic of the Union 
of Myanmar. The Block EP-4 covers an area of 841 km2.   

1.4 DESCRIPTION OF THE SURROUNDING ENVIRONMENT (CHAPTER 5) 

Topography 

The terrain of the Block area is flat and elevated in some region. Topographically, consists of 
plain to low highland, elevation of which varies between 26 m to 226 m above mean sea level 
(amsl). The central part of the Block area consists of flat area, whereas it’s Northern and 
Southern part comprises of low highland in patches, which has humid tropical climate with 
hot summer season. 

Geology 

Block EP-4 falls in the flat Central part of Myanmar, geologically identified as Pyay 
Embayment Basin. The Pyay Embayment Basin is an oil rich onshore basin developed 
parallel to the converging continental and marine plate boundaries. The rocks comprise 
mainly of Eocene Laungshe Shale, Tilin and Pondaung Sandstones, and the Oligocene-
Miocene Pegu Group. This group includes interbedded sandstones, shales and coals of deltaic 
to fluvial facies and shallow marine shales, limestones and sandstones.  

Seismicity 

The proposed project site is in Seismic Zone II as per Seismic Zonation map of Myanmar 
(2005) which signifies that the project site is located on moderate seismic intensity zone and 
probability of having high intensity earthquake is negligible. 

Climate and Micro-meteorology 

The climate of Myanmar is dominated by tropical monsoon with typical strong monsoon 
rainfall, fair share of sun along with high humidity.  

The Block area experiences three seasons i.e. winter (November-February), summer (March-
May) and Monsoon (June-October). The onset of monsoon takes place towards the end of 
May and extends till early November. An annual rainfall of 1226 mm was recorded in the 
year 2014. The Pyay district receives less rainfall and temperature varies from maximum of 
400C to minimum of 150C. 
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The prominent wind directions at the Block area is from Northwest (21%). The highest wind 
speed is observed from north-northwest direction with more than or equal to 8 m/s.  The calm 
wind conditions prevailed for 25.96 % of the total time.  

Existing Land Setting 

The EP-4 block is located in Pyay district of Bago region. The proposed project site is located 
in EP-4 block. Nawaday bridge is the only connecting bridge over the river joining the 
townships on either side of the river. 

Land Use Land Cover 

The Bago region, in general includes agricultural land, arable land, land with plantation, 
pasture land and built up area. 

Land use/ Land cover mapping of the Block was carried out using the LANDSAT 
imageries of 2019 of the area using GIS and Remote Sensing tools and authenticated 
by ground truthing during the site visit. From this exercise, it was revealed that almost 
55% of the block area constitutes tree and shrubland; followed by fallow and 
harvested land of 16%; agriculture land (16%); degraded/barren land (8%); 
waterbodies (4%) and built up area (1%).  

The observable changes are found in the land use land cover pattern while compared for last 6 
years. From the comparison of LULC Landsat imageries from 2013 to 2019 we conclude as 
follows: 

•  that there is major increment in the land coverage by trees and shrubland which is the 
positive change as per the environment perspective.  

• that some part of Agricultural land is converting into barren land and fallow and 
harvested land. 

Changes with respect to LULC between 2015 and 2019 imageries were minimal, when 
compared to changes between 2013 and 2015. 

Soil Quality 

The soil quality was assessed by analyzing the samples collected from five villages within the 
study area. Soil samples were analyzed for physicochemical parameters to understand the 
nutrient content and soil health. 

Soil pH in the study area ranged from 7.28 to 8.3 being maximum at SS2 (Thee Kone village) 
and found to be slightly alkaline in nature at all the monitoring locations. Organic matter in 
soil samples varied between 1.15 to 3.47% which is optimum range for soil health. Nitrogen 
and Phosphorous of the soil were in the range 0.06 to 0.07% and 9.17 to 164.84 mg/kg 
respectively. Nitrogen and phosphorous are present in good amount and are essential in plant 
growth and production. The macro nutrients like potassium, calcium and magnesium varied 
from 1054 to 1875 mg/kg, 1375 to 5045 mg/kg, and 1170 to 2351 mg/kg respectively, which 
are present in excess amount and are indicative of good soil permeability and structure 
suitable for cultivation. Sodium Adsorption Ratio (SAR) is the measure of the suitability of 
water for irrigation purpose. The higher the SAR, the less suitable the water is for irrigation. 
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The sodium absorption ratio varied from 0.26 to 0.93 indicating permeability of the soil is not 
affected. 

Sand, silt and clay percentage in soil samples of the study area varied between 7.9 to 41.06%, 
3.19 to 12.42% and 55.01 to 86.27% respectively. Based on this, textural class of the analyzed 
samples at all location belongs to clayey loam which is smooth when dry and silky when wet. 
The fine clay soil can hold more water than the coarse sand soil. 

Air Environment 

The ambient air quality of the study area was monitored at four locations with respect to 
PM10, PM2.5, SO2 and NO2. The data generated with respect to these pollutants in the 
environment helps to determine the present air quality status in the study area. Out of these 
four Air monitoring locations, three locations were carried out using Diesel Generator (DG 
set). DG set were placed away (more than 30 meters) from the combined PM10 & PM2.5. Air 
sampler and in upwind direction to avoid any interference due to the emissions from DG set. 

The 24-hourly PM10 level varied between 39.5g/m3 to 53.1g/m3 and for PM2.5 varied 
between 22.4g/m3 to 32.5g/m3. The level of PM10 and PM2.5 in all these locations were 
compared with Myanmar National Environmental Quality (Emission) Guidelines, 2016. All 
these values are within the specified limit apart from Ye Twin Hla and Yae Win villages 
where slightly exceeding the limits. 

The values of SO2 and NO2 varied from 6.1 to 7.2 g/m3 and 19.6 to 21.2 g/m3 respectively. 
All these values are found to be well within the specified limits as per Myanmar National 
Environmental Quality (Emission) Guidelines, 2016. 

Noise Environment 

Ambient noise level monitoring was carried out in post monsoon season of 2017. At each 
location, noise monitoring was conducted continuously over a period of twenty-four hours to 
obtain Leq values at uniform time intervals of 1 hour. 

Noise level during day time, in residential areas were observed in the range of 47.5 dB(A) to 
55.5 dB(A) being slightly exceeding the limit at location NQ-1as per National Environmental 
Quality (Emission) Guidelines, Myanmar, 2015. Noise levels at these locations are attributed 
to vehicular movements. Noise level during night time was observed in the range of 41.5 
dB(A) to 44 dB(A) which are within the standard limit. There are no industries in the study 
area. 

Water Environment 

Hydrology and Drainage: The study area is located in the western side of Ayeyarwady River 
(Length 2170 km; drainage area 413,710 km2) which is country’s largest river. The 
Ayeyarwady River in Myanmar flows from the Himalayan mountain range in the north to the 
Andaman Sea in the south. The Ayeyarwady River basin and the catchment occupy 60% of 
the country area traversing Chin, Kachin, Shan states and Mandalay, Magwe, Bago, Yangon 
and Ayeyarwady divisions. In the study area Ayeyarwady River enters from the North-
Eastern part of the block near Nawaday Bridge and flows through the middle of the block 
bordering the Padaung administrative areas and exits from the Southern part near Te Gyi 
Kone village. 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4,  
Republic of the Union of Myanmar  
 

 

Asian Consulting Enterprises Pte. Ltd. 1-5 
 

Asian Consulting Engineers Pvt. Ltd  
 

The major source of water in the study area is the Ayeyarwady River. Besides, few other 
small streams also pass through the study area and most of which are non-perennial and rain 
fed and remain dry during hot season. At the time of our field survey, non-perennial streams 
and ponds were carrying substantial amount of water, i.e. during post monsoon season. 

Water Quality – Surface water: The pH of analyzed surface water samples varied between 
7.15 to 7.75 with slightly alkaline in nature at all the locations. The total dissolved solids 
varied from134 to 562 mg/l while electrical conductivity varied from 212 to 892 µS/cm being 
maximum at SW4 (pond near Taung Myat Nar village) indicates accumulation of salts, 
minerals and nutrients may be from surface water entering the ponds and fertilizers runoff. 
Total suspended solids varied from 0.5 to 188 mg/l with maximum value observed at 
Ayeyarwady River. During the field visit high flow rate was observed in the river which may 
have kept the particles suspended. Dissolved Oxygen (DO) values varied from 6.1 to 6.3 
showing favorable conditions for the growth and reproduction of normal population of fish 
and other aquatic organisms in these water bodies. Heavy metals namely mercury, chromium, 
lead, cadmium and arsenic were below the detectable range in all the sampling locations.BOD 
level recorded was in the range of 12 to 20 mg/l which denotes the presence of organic matter 
in the water bodies. The maximum BOD value of 20 mg/l was observed at Thea Kaw village 
(seasonal stream) slightly higher than the other locations which may be due to the discharge 
of domestic wastewater from nearby settlements and runoff from agricultural lands. At 
Ayeyarwady River, Iron content was found to be 7 mg/l and presence of faecal coliforms was 
observed. During the field visit it was noticed that the river water being used for drinking 
purpose and thus, recommend disinfecting the water before direct usage. 

Groundwater: The pH of groundwater samples varied from 6.36 to 7.41 with slightly acidic at 
location GW 6. The Groundwater with low pH could contain elevated levels of toxic metals 
and have aesthetic problem like premature damage to metal piping, sour taste and staining of 
laundry. The total dissolved solids varied from 84 to 872 mg/l while electrical conductivity 
varied from 133 to 1384µS/cm being maximum at GW3 (Ye Twin Hla village) which is quite 
high if considered for drinking purposes. Lowest TDS recorded at GW6 which a natural 
spring water is flows to surface from a clean ground water source. Total Hardness varied from 
24 to 688 mg/l with maximum value recorded at village Ye Twin Hla which is quite high 
when considered for drinking purpose while calcium at different monitored locations ranged 
between 16 and 386 mg/l and magnesium from 8 to 302 mg/l. Thus, the hardness values 
recorded was found to be in correlation with the calcium and magnesium ions analyzed at 
respective location. Iron content varied from 0.1 to 0.2 mg/l with maximum value recorded at 
village Thea Kaw and should not have an unpleasant odor, taste or appearance and will not 
require treatment. Fluoride contents in the ground water samples were found to be in 
accordance with the standard limits for drinking water of World Health Organization (WHO). 

From the above analysis results it is found that all the parameters of the groundwater samples 
fairly meet the standard limits for drinking water of World Health Organization (WHO). 
Moreover, the groundwater quality results do not indicate any industrial pollution. 

Biological Environment 

The study area consists of agricultural land (i.e., paddy field and crops) open barren land with 
some trees resistant to drought. During the field visit deciduous trees and green bushes were 
observed. Major agricultural practice carried out in the study area is Paddy cultivation. 
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Assessment of animal species has been done based on secondary data collected from different 
government offices, forest officials of the area and by visual observation during field survey. 
Naturally occurring animal species includes animals like Jackals, Foxes, Bats, Squirrel, Hare, 
Rabbit, mice etc. Common avifauna includes Egrets, House Sparrows, Cuckoos and Pigeon 
etc. There is no Eco sensitive Zone in the study area. 

The study on Plankton and Benthos species found at Ayeyarwady river is carried out based on 
secondary research. The study of planktons and benthos helps in assessing the quality of 
waterbodies. These communities are sensitive to various physicochemical characteristics of 
waterbody such as Alkalinity, conductivity, nutrients, BOD etc and are considered as the best 
indicators to assess the conditions and change of the freshwater environment.  

Socio-Economic Status 

Socio Economic Statement 

There are 17 village tracts (village group) in the Padaung Township. The information on the 
socio-economic statement of the villages falling under the study area was collected through 
primary data collection (public consultation) and secondary data collection. Primary socio-
economic data was collected through public consultation, which was conducted in the study 
area, i.e. 5 km buffer zone with respect to the drilling site. The public consultations were 
carried out in the presence of officials from the Myanma Oil and Gas Enterprise (MOGE), 
Govt. of Myanmar, respective area’s administrative officials and representatives of M/s 
Bashneft International B.V. 

Demography: The proposed drilling site is located near Padaung township of Pyay district. 
The total population Padaung township population is 147,123 as on April 2017. The total 
number of households in the Padaung area is 37,298 as on April 2017. 

Religion and Culture: Around 80% of the people in Myanmar practice Theravada Buddhism. 
The remaining people follow Christianity, Islam, Hinduism and Animism. In line with the 
same, this area is mainly dominated by Buddhists from main ethnic group of Bamar. 
Christianity was also reported to be practiced in the study area. The most important 
architectural feature in Myanmar is the Buddhist temple known as Pagoda. These Pagodas 
serve as religious school, a community center, a guest house, a place where the government 
and other agencies post information, a site for sports activities, a center for welfare services 
for those who are poor and ill, a morgue and a center for music and dance.  

Education: The literacy rate of the Bago region is reported to be 94.7% (Myanmar Population 
and Housing Census - The Union Report, May 2014). There are no colleges in the study area. 
The nearest institutions for higher education are the Pyay University (PU), Pyay 
Technological University (PTU) and Government Computer University (GCU) which are 
located at about 08 km from the northeast end of the EP-4 Block, in Pyay town. 

Occupation and Income: The major economic activity of Bago Region in the study area is 
cultivation. Major crop is paddy and its cultivation mainly takes place during monsoon season 
(June to December). Seasonal vegetables and fruits are also grown in the cultivated land but 
mainly for self consumption and excess product is sold in the local market for consumption of 
local people only. Villagers also keep domestic animals like cow, pig, hen, duck for own 
consumption. No industrial activity is present in the study area. Cultivation of corn and 
vegetables was observed at some places. Grocery shops, blacksmith, carpentry, barber, 
masonry work are the alternate sources of income among the villagers. 
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Agriculture: Almost all the households are dependent up on agriculture for their income in the 
study area. Paddy cultivation is the predominant agricultural practice here. The total 
cultivable area in Padaung Township is 89,098 acres. Area under paddy cultivation amounts 
to 47,087 acres. In the Padaung region, mostly single season (monsoon) cultivation of rice is 
practiced. The rice cultivation period is from June to December.  

Fishery: Fishing is a predominant activity in those villages that are located near the water 
resources mainly the Ayeyarwady River. Mostly fishes are caught by the villagers for self-
consumption, if any extra fishes are left, it is sold off. Households, which are involved in the 
fishery, are also reported to be involved in agriculture. Hence, fishery is not a primary 
occupation in the proposed area. 

As per the information provided by the Deputy Director, Department of Fisheries, major 
commercial fish in Ayeyarwady River is Hilsa, locally known as Pyay species. It migrates 
from sea to the river for breeding in the monsoon months during June – August. After 
hatching, the juveniles swim back to the Bay of Bengal. 

Infrastructural Facilities: The River Ayeyarwady is the main mode of transportation in the 
EP-4 Block. All necessary and bulky cargos are being transported through this river only. 
Villages near the river banks were noted to use boats for transportation. Most of the roads in 
the study area are unpaved, single track and dusty. 

Communication: The only mode of communication in the study area is mobile phone. There 
are two major telecom operators namely Telenor and Myanmar Post and Telecommunication 
(MPT). 

Drinking Water Availability: Almost 81% of the people residing in the Bago region have 
access to drinking water, which is higher than the national average of 69% (The state of local 
governance: Trends in Bago, UNDP Myanmar, 2014). In line with the same, almost all the 
villages in the proposed study area have access to drinking water. Ground water is the major 
source of potable water in the study area. 

Sanitation Facility: In general, the sanitation facility availability in Bago region (77%) is 
slightly lesser than that of the National average (79%) (The State of Local Governance: 
Trends in Bago, UNDP Myanmar, 2014). In contrast to that, sanitation facility (toilet) is 
available in all the villages in the proposed study area. The sewage from the toilet is mostly 
connected into soak pit/septic tanks. 

Solid Waste Management: There is no solid waste management facility or practice in the 
study area. The solid wastes are generally dumped in open areas. 

Health Care Facilities: There are four (4) health care center’s/hospitals in Padaung Township 
for the local resident’s in proposed study area. In addition, there are five (5) clinics in 
township area. However, it was observed that no healthcare centers are present within 
villages. 

Electricity: Most of the villages in the study area were observed to have no 24 x7 electricity 
connection. Solar lightnings were noted at few villages though, while at some village’s car 
batteries were seen to be used as a temporary source of electricity. Village monasteries were 
seen to use diesel generators for lightening.  
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1.5 IMPACT AND RISK ASSESSMENT AND MITIGATION MEASURES (CHAPTER 6) 

The impact analysis performed is intended to cover only the activities relating to exploratory 
drilling and associated activities. Bashneft’s primary purpose and need for the proposed 
prospecting and appraisal well drilling is to determine the presence of hydrocarbon reservoir 
and quantity of such reserves in addition to, establish its economic feasibility. 

The anticipated qualitative potential impacts related to the proposed project activities and its 
consequential effects on the surrounding environment based on the environmental 
sensitivities/ resources available in the study area, i.e. 5km radial distance from the well site is 
provided in interactive matrices. 

Evaluation of impacts signifies the potential impact in terms of its likelihood nature as per the 
following criteria: 

a. The impacts are further classified based on their spatial distribution, i.e. local, when 
impacting an area of approximately one km radius from the project area, moderately 
spread, when impacting an area of one to two km radial area and regional, when it is 
beyond two km; 

b. The impacts are classified as short term, moderate term and long term with respect to 
their existence in temporal scale. Impacts less than one year existence as short term, while 
those with one to three years as moderate term and more than three years as long term; 

c. The negative impacts are termed as adverse impacts while positive impacts as beneficial. 

The activities involved in drilling operation are very important for the economy of Myanmar, 
as these will promote discovery of new oil and gas field in the country, which will 
substantially increase Oil and Gas Production and will provide additional revenues to 
Myanmar besides providing additional impetus to the local economy. But the different stages 
of drilling operations are associated with many risks which should be rectified parallelly 
along with drilling operation to avoid any discrepancy in the drilling operation. The various 
risks associated at different stages of drilling operations are as follows:  

• Risks associated with in the course of Well Construction 
• Risks associated for Lost Circulation during well construction 
• Risks associated with oil and gas shows 
• Risks associated with sticking of drill string and BHA 
• Risks associated during cementing process 

1.6 CUMULATIVE IMPACT (CHAPTER 7) 

The EIA study conducted, which includes, socio-economic impact assessment too, is 
considered to be project-centric while cumulative impact assessment, on the other hand, is 
more of specific to valued environmental and social components or VECs. Within the EP-4 
Block, no other existing or proposed developmental projects other than the proposed drilling 
project were found. 
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1.7 ENVIRONMENTAL MANAGEMENT PLAN (CHAPTER 8) 

An environmental monitoring plan is recommended to monitor environmental parameters 
during drilling and Post Drilling Phase of the project. The monitoring plan is given in Table 
1.2.  

Table 1.2: Recommended Environmental Monitoring/Audit Protocol - Drilling 
Operation 

Receptor Location 
Monitoring 
Mechanism 

Monitoring & 
Reporting 
Frequency 

Monitoring 
Budget (in 
USD/Kyat) 

Resources At Project site Inventory of each type 
of material (including 
water consumption) 
and fuel (used for 
power) quantity 

Daily during drilling 
phase 

 

Ambient Air 
Quality 

At project 
Location  

Monitoring of PM10, 
PM2.5, NOx, SO2, 
VOCs and HC. 

Once in a month USD 3000 
(Kyat 
4,566,000) 
per location. 

Noise & 
Vibration 

 

At Rig Site, 
near DG sets 
and drilling 
pumps.  

Noise level monitoring Once in a month 

 

USD 150 
(Kyat 
228,300) 

Drilling 
wastes 

At drilling 
site 

Quantification and 
characterization of 
drill cuttings 

• Quantity of 
wastes to be 
recorded on daily 
basis.  

• Characterization 
of the waste to be 
done every 
month. 

• As per 

 actual cost 

Wastewater 
Generation  

At Project 
Site 

Wastewater generation 
rate 

Quantity to be 
recorded every day. 

USD 800 
(Kyat 
1,217,600). 

Oil wastes At Drilling 
Site  

Spent oil from 
engines. 

 

A logbook should be 
maintained daily 
during drilling phase. 
If no spent oil is 
produced, the same 
should be noted in 
the logbook. 

As per actual 
cost 

Note: 1USD = 1522 Kyat. 
 
1.8 PUBLIC /STAKEHOLDER CONSULTATION AND DISCLOSURE (CHAPTER 9) 

The Block EP-4 area falls in Pyay District of Bago Region in Myanmar. The proposed well 
site lies in the block EP-4 of Padaung Township. As part of the EIA for the proposed project 
activity, Public Consultations were carried out at 4 locations within the study area. In addition 
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to that, public view of village heads and other administrative & community representatives 
was also captured through meeting in the Administrative office in Padaung Township. 

The Public Consultations were carried out by ACE Team in November 2017, in the presence 
of officials from the Myanma Oil and Gas Enterprise (MOGE), Govt. of Myanmar, Officials 
from the respective Administrative Office (Padaung) and representatives of Bashneft. 

The objectives of the Public Consultations were as follows: 

• Inform citizens, groups and organizations about the proposed project. 
• Record the apprehensions of the public, if any. 
• Ensure all views are considered in planning and decision making for the proposed project. 
• Create joint visions that consider multiple interests and concerns. 
• Initiate action to resolve issues and problems, if any. 
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INTRODUCTION 

2.1 PROJECT BACKGROUND  

The Myanma Oil and Gas Enterprise (MOGE), Myanmar Ministry of Energy (MOE) awarded 
the EP-4 Block to Bashneft International B.V. (hereinafter referred to as Bashneft) on 
Production Sharing Contract (PSC) basis on 10th August 2014 for exploration and 
development of the Block. The area of Block EP-4 is a part of the Bago West division, falls in 
the flat Central Part of Myanmar geologically identified as Pyay Embayment Basin. 

Bashneft is the Block operator with 90% shares and the balance stake is held by M/s Sun 
Apex Holdings Ltd., Myanmar. The Block covers an area of 841 km2. Based on the sub-
surface data analysis of this region, Bashneft has identified its first exploratory well location 
in EP-4 block, where drilling is to be carried out to evaluate the hydrocarbon aspects. 

As per PSC with MOGE, Environmental Impact Assessment (EIA) needs to be carried out for 
the proposed drilling operation. Also, Bashneft is responsible for the implementation of the 
environmental protection measures and management plan in accordance with the applicable 
laws, rules, regulations, directive and notifications of the Republic of the Union of Myanmar 
and in conformity with international petroleum industry’s practices. 

M/s Asian Consulting Enterprises Pte. Ltd., Singapore (ACE) had undertaken the 
Environmental Impact Assessment (EIA) study. The report presents the outcome of the 
Environmental Impact Assessment (EIA) study based on the data collected (primary and 
secondary) during post monsoon season of 2017. 

2.1.1 Project Proponent 

Bashneft, a Public Joint Stock Oil Company, which is ranked among the top ten Russia’s 
largest oil companies, commenced its oil production on 16th May 1932. Bashneft’s core 
operations include oil and gas exploration, production, manufacturing of petroleum products 
and petrochemicals and its marketing. Bashneft’s top priorities are improving product quality, 
business efficiency, environmental sustainability and industrial safety in innovation, scientific 
and technological development. After being awarded with the Onshore EP-4 Oil Block by 
MOE, Myanmar, Bashneft as an operator entered a PSC along with Sun Apex Holdings Ltd. 
to carry out appraisal drilling in the Block. 

Contact details of the Project Proponent, 

Contact Person: Mr. Grigory Stepanov 
Tel.: +95 (9) 43-168-142 
Tel/Fax: +95 (1) 230-44-05 
Email: StepanovGV@bashneft.ru 
 

2 
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Office Address:  
Arcc Office. Lvl. 6, 611 Hledan Center,  
Corner of Pyay Road and Hledan Road, Kamayut Township,  
Yangon, Republic of the Union of Myanmar.   

Bashneft has engaged Asian Consulting Enterprises Pte. Ltd., Singapore and its sister concern 
Asian Consulting Engineers Pvt. Ltd., India, hereinafter referred to as ACE to carry out EIA 
study and to develop EMP for the proposed drilling operation.  

2.1.2 EIA Consultant  

ACE is a Consulting Firm specialized in water and environment sector. ACE has provided its 
consulting services and has successfully completed projects in Myanmar, India, Bangladesh, 
Vietnam, Afghanistan, Kuwait, Mongolia and United Arab Emirates. ACE has carried out 
EIA study for Oil & Gas, infrastructure and industrial developmental sectors, Health Safety & 
Environment (HSE) compliance audits and has also designed water supply system, 
wastewater management system, industrial waste management system, solid waste and 
hazardous wastes management systems. 

2.2 BACKGROUND OF OIL & GAS OPERATIONS IN MYANMAR 

Myanmar had exported its first barrel of oil in 1853 and become one of the world's oldest oil 
producers. The first foreign oil company to drill in Myanmar was Rangoon Oil Company, 
which was created in 1871. Eventually, Burma Oil Company (BOC) dominated the country's 
oil industry between 1886 and 1963 which discovered the Yenangyaung field in 1887 and 
the Chauk field in 1902. Both are still in production. In 1962, the oil and gas industry were 
nationalized with the socialist military regime coming to power. The State assumed 
ownership of the resources, either directly operating them or delegating this task to private 
operators under production sharing contracts (PSCs). The Ministry of Energy is the key 
manager to any oil and gas policy in Myanmar and controls three state-owned enterprises: 

• Myanma Oil and Gas Enterprise (MOGE) a state-owned enterprise which is responsible 
for the upstream oil and gas sector under the Ministry of Electricity and Energy of the 
Republic of the Union of Myanmar, created in 1963, is responsible for oil and gas 
exploration and production, as well as domestic gas transmission through a 1,200-mile 
onshore pipeline network. 

• Myanmar Petrochemical Enterprise (MPE) operates three small refineries, three fertilizer 
plants and several other processing plants. 

• Myanmar Petroleum Products Enterprise (MPPE) is responsible for retail and wholesale 
distribution of petroleum products. 

Since nationalization, the country's oil policy has gone through two distinct periods: 

• From 1962 to 1988, oil exploration and production were mainly performed by MOGE; 
foreign operators were kept out by a strict nationalistic policy and the lack of an 
appropriate legal framework. 

• In 1988, Myanmar passed foreign investment legislation and began relying on outside 
technology and capital to revive its oil and gas industry. 

In 2007, nine foreign oil companies were involved in 16 onshore blocks to explore new areas, 
to enhance recovery from existing fields, to reactivate fields where production had been 

http://burma.total.com/glossary-200196.html
http://burma.total.com/glossary-200196.html
http://burma.total.com/glossary-200196.html
http://burma.total.com/glossary-200196.html
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suspended and to produce oil and gas. In the offshore about 31 Oil & Gas blocks are being 
explored and/or developed. In latest developments in 2014 more blocks became part of PSCs 
after having undergone bidding. Since late 2004, Myanmar’s authorities have pushed the 
opening of blocks to foreign companies. The country produces around 180, 000 barrels of oil 
equivalent per day of which 90% is gas. Recently, MOGE intended to establish a total of three 
joint ventures with internationally proven service companies by the second half of 2017 in the 
following petroleum services.  

Onshore seismic acquisition services- 

• Onshore drilling services; and 
• Onshore pipeline construction and maintenance services. 

2.3 PREVIOUS STUDIES IN THE BLOCK  

The 2D seismic surveys were carried out in Block EP-4 which covers 841 km2 area. It was 
conducted to study the subsurface geologic setting of the sedimentary sequence in the 
northern and southern parts of the study area. The data acquired in a 2D mode in the scope of 
369.5-line km (includes the source points with recording and with split spreads). The seismic 
survey operations were done under supervision of MOGE officials. Following activities were 
supervised by MOGE: 

1. The permission was obtained from Myanmar govt. for the storage of explosives as well as 
for conducting the seismic survey operations.  

2. The collection, storage and return of the unused explosives was carried out by the MOGE 
shooting operations manager. The foreign personnel of the contractor were not permitted 
to perform the work. 

3. Transportation of the explosives were undertaken by two specially equipped pickups by 
local personnel under control of MOGE shooting operation manager.  

4. The plan for seismic survey acquisition and operation were approved by MOGE 
accordingly the survey was done.  

2.4 BRIEF DESCRIPTION OF THE PROJECT  

2.4.1. Block EP-4 Details 

Block EP-4 with an area of 841 km2 is located in the Pyay Embayment Basin, Mayaman 
Area, Republic of the Union of Myanmar.  The block is about 280 km North-West of Yangon 
(largest city of Myanmar) and 140 km South-West of Nay Pyi Taw (Capital city of 
Myanmar). The Block is part of Bago West division. The geographical coordinate of the 
wellsite of the EP-4 block is presented in Table 2.1 and the location map of the Block is 
shown in Figure 2.1. 

Table 2.1: Geographical Coordinates of Wellsite 

Point 
No. 

Latitude (N) Longitude (E) 
Deg. Min. Sec. Deg. Min. Sec. 

1 18 46 58.19 95 06 37.57 
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Figure 2.1: Location Map of EP-4 Block 

 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 
Republic of the Union of Myanmar   
  

 
Asian Consulting Enterprises Pte. Ltd. 2-5 

 
Asian Consulting Engineers Pvt. Ltd  

 

2.4.2. Proposed Operations 

Based on the subsurface information, block operator has decided to carry out its first 
prospecting and appraisal drilling in the in EP-4 block. Appraisal drilling is the method of 
exploring for hydrocarbon reservoir by drilling the well to the target as per the well design to 
confirm the size and structure of the field and well logging (analysis). If the appraisal well 
confirms an economically feasible reservoir, then the block operator may proceed to 
development of the well. 

2.4.3. Importance of the Proposed Project 

Block operator proposes to carryout appraisal well drilling within the EP-4 block based on the 
geological condition and seismic surveys. Drilling operation will be carried out for a short 
period and other information’s like well diameter and length of the well will be finalized after 
well design. The entire drilling operation will be conducted as per the norms of regulatory 
authority. 

These activities are very important for the economy of Myanmar, as these will promote 
discovery of new oil and gas field in the country, which will substantially increase Oil and 
Gas Production and will provide additional revenues to Myanmar besides providing 
additional impetus to the local economy. 

2.5 EIA STUDY FOR THE PROJECT 

2.5.1. Objective 

The objective of this assignment is to prepare Environmental Impact Assessment (EIA) in 
consistence with Myanmar environmental law, in order to obtain environmental clearance for 
drilling of 1st Appraisal well in block EP-4.  

EIA is a systematic process to – 

• identify, predict and evaluate the environmental and socio-economic effects of proposed 
actions and projects,  

• provide information on the environmental and socio-economic consequences of the 
proposed actions and,  

• promote environmentally sound as well as sustainable development through the 
identification of appropriate enhancement and mitigation measures.  

It includes the EMP which provides a plan meant for reducing the adverse impacts of the 
project. It also helps in identifying alternatives that will ensure minimal environmental 
degradation. This may be via modification in project design, implementation of project 
alternative(s), environmental protection measures and other solutions, which will help in 
reducing the severity & magnitude of impacts. 

2.5.2. Terms of Reference (ToR) of EIA Study 

The Terms of Reference (ToR) (ref: no. EIA-2/ Oil 2455/2019), dated 18th November 2019, 
was received to Myanma Oil and Gas Enterprises (MOGE) from Ministry of Natural 
Resources and Environmental Conservation (MONREC), Environmental Conservation 
Department (ECD) on 19th November 2019. This EIA Report has been prepared as per the 
ToR prescribed by ECD. The ToR points are given below:   
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I. Environmental Impact Assessment (EIA) 

a) Description of the Project and related activities.  
b) Comprehensive study of the prevailing baseline conditions of the environmental & 

social components and systems. 

i) Land Environment: 
• Geology, 
• Geo-morphology, 
• Land resources, 
• Soil Quality. 

ii) Water Environment: 
• Surface & Groundwater resources, 
• Hydrography and Hydrogeology, 
• Water Quality. 

iii)  Ambient Air and Noise: 
• Climate, 
• Ambient air quality, 
• Noise level. 

iv) Biological Environment (Terrestrial and Aquatic): 
• Flora and Fauna, 
• Eco-sensitive and specially protected areas, 
• Endangered/ vulnerable species, if any, 
• Migratory path/ breeding ground, rare flora and fauna habitats, if any. 

v) Socio-Economic environment: 
• Village tracts and villages, 
• Demographic profile, 
• Economic condition, 
• Existing infrastructure. 

vi) Cultural heritage sites, historical sites, religious places and tourist places in the 
study area. 

c) Development of aerial maps and layouts. 
d) Impact assessment of drilling operation on physico-chemical and biological 

environmental components in standard operational conditions as well as in cases of 
potential emergencies & accidents, to develop prevention and mitigation measures 
and recommendation for environmental monitoring.   

e) Impact assessment of drilling operation on social environment. 

II. Environment Management Plan (EMP) – prior to drilling and during drilling phase. 

• Description of adverse environmental impact. 
• Development of mitigation measures plan. 
• Preparation of environmental monitoring and management plan. 

2.5.2 Approach of the EIA Study  

The EIA study basically includes establishment of the present environmental scenario within 
the study area. It consists of study of the specific activities related to the project and 
evaluation of the potential environmental impacts, thus, leading to the recommendations of 
necessary environmental pollution control measures. EMP is developed based on the outcome 
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of the EIA study. The entire EIA study and development of EMP has been carried out as per 
the Myanmar EIA procedure and legislative framework. 

2.5.3 Establishment of Baseline Environmental and Socio-Economic Status 

A comprehensive database on the baseline environmental status/conditions at vicinity of the 
project location (hereafter referred as study area) area of the wellsite has been established 
through review, compilation & analysis of: 

• Existing published secondary data/ literature/ information collected. 
• Primary data collected through field study, survey and monitoring. 

2.5.4 Secondary Data Collection 

The secondary data with respect to the study area was collected from the following offices: 

• Administrative Office of the Padaung Township. 
• Meteorological Department, Pyay. 
• Department of Environment, MONREC -Myanmar's Ministry of Natural Resources and 

Environmental Conservation (earlier known as –MoECAF), Padaung. 
• Department of Fisheries, Pyay. 
• Department of Agriculture, Padaung. 

Apart from the data collection from the above-mentioned Government offices, secondary data 
were also collected from the published articles, reports, websites etc. 

2.5.5 Field Study/Monitoring for Generation of Primary Data 

The collected secondary data has been appropriately supplemented by conducting the 
necessary primary data generation/ collection through field study/monitoring.  

i) Soil Analysis: To study the soil characteristics in the block area, soil samples were 
collected from representative locations and analyzed for important relevant physical & 
chemical parameters. 

ii) Air Quality Monitoring: For drawing up the baseline status of air quality in the block 
area, air quality monitoring in respect of PM10, PM2.5, SO2, and NO2 has been conducted 
at representative locations in the block area adopting a 24-hours schedule. 

iii) Noise Monitoring: To establish the ambient noise scenario in the block area, monitoring 
of ambient noise level has been carried out at the representative locations in the block 
area using a suitable portable sound level meter over a period of 24 hours.   

iv) Water Quality Monitoring: For drawing up the baseline data on water quality, water 
quality mon 

v) itoring was conducted at representative locations in the block area. Ground and Surface 
water samples were collected and analyzed for important relevant physical and chemical 
parameters.  

vi) Biological Environment:  

• Aquatic Ecology: Secondary information on Zooplankton, Phytoplankton and 
Benthos and other aquatic species were collected, reviewed and presented. 
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• Terrestrial Ecology: The primary survey for this component was carried out through 
visual inspection. Secondary data on terrestrial ecology was collected during Field 
visit, Public consultation and from  Department of Forest. 

2.5.6 Project Team 

A team of experts were involved in carrying out the EIA study. The list of experts and their 
contribution in the EIA study are tabulated in Table 2.2. 

Table 2.2: Project Team and their Contribution 

Sl. 
No. 

Name of the 
Staff 

Position Contribution to EIA  

1.  Dr. Suparna 
Mullick  

Senior Environment 
and Social 
Specialist / Team 
Leader.  

• Overall in-charge of the project 
• Preparation of schedule for baseline data 

collection. 
• Guided the team of experts for baseline data 

collection. 
• Assess the water quality status of the block 

area. 
• Identify and assess the impacts on water quality 

and suggestion on mitigation measures. 
• Preparation of EIA Report.   

2.  Mr. Abhaye 
Mahajan 

Environmental 
Engineer.  

• Assess the air and noise quality status of the 
block area. 

• Identify and assess the impacts on air and noise 
and suggestion on mitigation measures. 

• Preparation of EIA Report and EMP.  
3.  Dr. P.G. 

Shanware 
GIS, Land Use and 
Land Cover Expert. 

• Guiding the Preparation of GIS/Remote sensing 
map. 

• Asses the soil quality of the block area. 
• Identify and assess the impacts on soil quality 

and suggestion on mitigation measures. 
• Contribution in Preparation of EIA Report. 

4.  Ms. Ruchi 
Sharma 

Environmental 
Specialist. 

• Baseline and secondary data collection. 
• Identification of impacts on environmental and 

social components due to project operation.  
• Suggestion of appropriate mitigation measures 

to minimize the adverse impact on health, 
safety and environment.  

• Contribution in Preparation of EIA Report. 
5.  Mr. Hindpal Hydrogeology, and 

Groundwater 
Specialist. 

• Site visit. 
• Asses the water quality status of the block area. 
• Identify and assess the impacts on water quality 

and suggestion on mitigation measures. 
• Contribution in Preparation of EIA Report. 

6.  Mr. Arul Nath Environmental 
Specialist. 

• Site visit 
• Analysis and assessment of data collected in 

stakeholder consultation. 
• Identify and assess the impacts on socio-

economic environment and suggestion on 
mitigation measures. 
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Sl. 
No. 

Name of the 
Staff 

Position Contribution to EIA  

• Contribution in Preparation of EIA Report. 

7.  Mr. R. 
Subramanian  

Risk and Health 
Hazard Expert. 

• Baseline and secondary data collection at the 
site. 

• Representation in the local public consultations 
and stakeholder meetings. 

• Identification of hazards/risks i.e. possible 
manmade and natural disasters.  

• Suggestion of appropriate mitigation measures 
to minimize the adverse impact on health, 
safety and environment. 

• Contribution in Preparation of EIA Report. 
8.  Mr. Aung Myat 

Kyaw 
Facilitator 
(Myanmar) 

• Site visit. 
• Baseline and secondary data collection. 

9.  Mr. Nay Lin 
Aung 

Local Coordinator • Site visit. 
• Translation and interpretation (Burmese to 

English). 
• Baseline and secondary data collection. 

2.6 LIMITATIONS OF THIS EIA STUDY  

This EIA report is based on the visual inspection and primary data collected during the post 
monsoon season of 2017 and secondary data collection, discussions with government 
officials, consultation with local people of nearby villages held in November 2019. It is 
subjective to change with respect to the change of time and place. The report is also based on 
certain scientific principles and professional judgment to certain facts with resultant 
subjective interpretation and additional project information provided by Bashneft for the 
project. 

2.7 STRUCTURE OF THE EIA REPORT  

Chapter 1 : Executive Summary. - Summarizes the complete EIA report. 
     
Chapter 2 : Introduction. - This chapter provides a background to the 

project, the project proponent and the 
objective of the EIA study, Terms of 
Reference proposed for EIA study and 
project team/environmental and social 
experts. 

     

Chapter 3 : Policy, Legal and 
Institutional 
Framework. 

- The chapter provides information related to 
national and international legislative 
framework applicable to the proposed 
project, tells about the concerned 
organization /department and company 
policy towards health, safety and 
environment, project’s environmental and 
social standards. 
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Chapter 4 :  Project Description 
and Selection of 
Alternative 
Technology. 

- This Chapter describes the details of the 
Project background, location, overview map 
and site layout maps, proposed drilling 
operations and analysis of alternative 
technologies. 

     

Chapter 5 : Description of the 
Surrounding 
Environment. 

- This chapter depicts the existing 
surrounding environmental and social 
conditions of the block area, and the 
physical, biological, legally protected, 
socio-economical, cultural and visual 
components. 

     

Chapter 6 : Impact and Risk 
Assessment and 
Mitigation 
Measures. 

- Identifies potential environmental and social 
impacts due to the proposed project and 
provides the applicable mitigation measures  

     
Chapter 7 : Cumulative Impact 

Assessment. 
- Identifies cumulative impacts with respect 

to any existing and future projects and 
required mitigation measures. 

     
Chapter 8 : Environmental 

Management Plan. 
- Presents the comprehensive environmental 

and social management and monitoring 
plans. 

     
Chapter 9 : Public/Stakeholder 

Consultation and 
Disclosure. 

- Presents the findings of the consultations 
carried out with public/stakeholders. 
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POLICY, LEGAL AND 
INSTITUTIONAL 

FRAMEWORK 

3.1 INTRODUCTION 

This chapter describes the national and international legislation, regulations, standards, 
conventions etc., applicable to the drilling operation in Myanmar. The regulatory 
organizational framework and Bashneft’s policy towards the health, safety and environment 
are also provided. 

3.2 COMPANY HEALTH, SAFETY & ENVIRONMENT (HSE) POLICY 

Health, safety and environment (HSE), is one of the priority areas for Bashneft. This is due to 
both stringent governmental regulatory requirements and the fact that the Bashneft and its 
management are aware of their responsibility towards society, as taking care of the 
environment is a necessary prerequisite for the health and happiness of future generations. 

Bashneft ranks among Russia’s ten largest oil companies. The drilling operations inevitably 
have an impact on the environment, including the atmosphere, water and land. Bashneft takes 
a proactive approach for environmental protection, realizing that efficient use of natural 
resources is an essential part of corporate social responsibility and a necessary condition for 
sustainable development. 

Bashneft is committed for ensuring that their operations are safe. Bashneft believes that 
ensuring safety should guarantee protection of people and the environment. Therefore, the 
management tackles these issues focusing on the two main spheres: 

Sl. No. Issues Description  

1. Process and 
occupational safety 

These activities are based on analyzing and assessing risks and 
are aimed at preventing industrial injuries and improving 
working conditions, as well as ensuring full compliance with 
HSE rules and regulations. 

2. Environmental safety of 
the production complex 

This area includes efficient use of natural resources and 
minimizing the negative environmental impact of the 
Bashneft’s operations in its operating regions and at the fields 
under development. 

HSE Strategy 

The HSE policy adopted by Bashneft in 2011 (Annexed as Annexure –I, Health, Safety and 
Environmental Policy), consists of the Functional HSE Strategy of Bashneft. The strategy, 
defines the following principles of the corporate strategy for sustainable development: 

3 
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Ensuring occupational safety for all employees, as well as conserving natural resources for 
future generations; 

i. Complying with the main requirements and spheres of the Government’s HSE policy; 
ii. Complying with the HSE laws and regulations; 

iii. Openness and transparency; 
iv. Encouraging employees’ personal commitment to implement the HSE management 

system and providing employees with incentives for their active involvement in it; 
v. Continuously improving the HSE management system. 

3.3 CORPORATE SOCIAL RESPONSIBILITY 

Corporate social responsibility of Bashneft is evident from the following CSR principles 
adopted by the same: 

i. Upholding universal moral and ethical standards, respecting human rights and 
unconditionally observing them. 

ii. Protecting the environment, safeguarding the interests of future generations. 
iii. Promoting occupational safety and investing in talent development. 
iv. Maintaining a balance of interests between consumers, local communities, regulatory 

bodies, and non-profit organizations, on the one hand, and the Company’s shareholders, 
partners, and employees, on the other hand. 

v. Improving the quality of life of the Company’s employees and the population in its 
operating regions. 

vi. Contributing to the development of local communities in the Company’s operating 
regions, including charitable programmes, and promoting an efficient social 
partnership. 

vii. Consistently integrating corporate social responsibility into the Company’s day-to-day 
operations and promoting a dialogue with a broad range of stakeholders. 

viii. Raising stakeholders’ awareness by ensuring the availability and transparency of 
information on the Company. 

Bashneft is also a signatory of the Social Charter of Russian Business since 2010, which 
demonstrates the Company’s commitment to the above-mentioned CSR principles. The 
organization structure for the implementation of the CSR activities is given in Figure 3.1. 

The following internal documents of Bashneft form the key approach to the implementation 
of the CSR policies: 

➢ Code of Ethics. 
➢ Code of Corporate Conduct. 
➢ Policy on Corporate Social Responsibility. 
➢ Policy on Charitable Activity. 
➢ Anti-Corruption Policy. 
➢ Functional Strategy on Health, Safety and Environment. 
➢ Policy on Health, Safety and Environment. 
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Figure 3.1: Organization Structure for the Implementation of the CSR  

Social Responsibility Standards 

Bashneft’s social responsibility standards are in the spheres of process safety and 
environmental protection.  

To ensure process safety and environmental protection in the course of its operations, 
Bashneft shall: 

i. Conduct its operations in compliance with environmental legislation; 
ii. Reduce the environmental impact of all its operations, production processes and 

products by adopting state-of-the-art technologies and methods of pollution 
prevention; 

iii. Switch to producing environmentally friendly types of fuel complying with Euro 4 and 
Euro 5 standards by the specified deadline; 

iv. Ensure efficient use of natural resources (those used in production, as well as those 
located in the Bashneft’s operating regions) by introducing resource-saving and energy 
efficient technologies and using alternative energy sources; 

v. Achieve greater efficiency in environmental control and internal audit of compliance 
with the requirements of environmental legislation and ensure the compliance 
of production with ISO 14001 standards; 

vi. Constantly improve the HSE management system in order to meet international 
OHSAS 18001 and ISO 14001 standards. 

3.4 LEGISLATIVE FRAMEWORK 

A list of applicable legislations framework for the Project is listed in Table 3.1. 
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 Table 3.1: Applicable Legislations 

Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

MYANMAR ENVIRONMENTAL LAWS, POLICY AND LEGAL FRAMEWORK 

Environmental Impact 
Assessment Procedure, 
MoNREC (earlier known 
as - MoECAF), (29 Dec 
2015). 

EIA Study and 
Reporting 

ESIA Study Myanmar's Ministry of 
Natural Resources and 
Environmental 
Conservation-MoNREC 
(earlier known as - 
MoECAF). 

Myanmar Investment 
Commission Notification 
No. 1/2013, (31st January 
2013). 

EIA Requires an environmental impact assessment (EIA) for oil and gas projects. Myanmar Investment 
Commission (MIC). 

Environmental 
Conservation Law, 2012 – 
Myanmar. 

Objectives of the 
Law 

• To have a healthy and clean environment and to enable to conserve natural and 
cultural heritage for the benefit of present and future generations; 

• To reclaim ecosystems as may be possible, which are starting to degenerate and 
disappear; 

• To enable to manage and implement for decrease and loss of natural resources and 
for enabling the sustainable use beneficially. 

MoNREC (earlier known 
as - MoECAF).  

Compliance to 
Quality Standards 

A person causing a point source of pollution shall treat, emit, discharge and deposit the 
substances, which cause pollution in the environment in accord with stipulated 
environmental quality standards. 

Environment 
Management 
Solutions 

The owner or occupier of any business, material or place which causes a point source of 
pollution shall install or use an on-site facility or controlling equipment in order to 
monitor, control, manage, reduce or eliminate environmental pollution. If it is 
impracticable, it shall be arranged to dispose the wastes in accord with environmentally 
sound methods. 

The Conservation of 
Water Resource and 
Rivers Law (2nd October, 

Objectives  • To conserve and protect the water resources and rivers system for beneficial 
utilization by the public;  

Directorate of Water 
Resources and 
Improvement of River 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

2006) • To smooth and safety waterways navigation along rivers and creeks;  
• To contribute to the development of State economy through improving water 

resources and river system; 
• To protect environmental impact. 

Systems. 

Disposal  No person shall:  
• Dispose of engine oil, chemical, poisonous material and other materials which may 

cause environmental damage, or dispose of explosives from the bank or from a vessel 
which is plying, vessel which has berthed, anchored, stranded or sunk.  

• Catch aquatic creatures within river-creek boundary, bank boundary or waterfront 
boundary with poisonous materials or explosives. 

Directorate of Water 
Resources and 
Improvement of River 
Systems. 

Permission & 
Violation  

No one shall:  
• Build lavatories unsuitable to the urban and rural community lifestyle in the bank 

area and watercourse area.  
• Drill well or pond or dig earth without the permission of the Directorate. 

No one shall:  
• Violate the conditions relating to navigation of vessels in rivers and creeks prescribed 

by the Directorate for conservation of water resources, rivers and creeks. 
•  Violate the conditions prescribed by the Directorate so as not to cause water 

pollution and change of watercourse in rivers and creeks. 

The Protection and 
Prevention of Cultural 
Heritage Region Law, 
1998 

Protection and 
Prevention 
Cultural heritage 
or region 

It states that implementation of the protection and preservation policy with respect to 
perpetuation of cultural heritage that has existed for many years. To protect and 
preserve cultural heritage regions and cultural heritage from damage due to natural 
disaster or man-made destruction. Promote public awareness and will as to the high 
value of the protection and preservation of the cultural heritage regions. To carry out 
protection and preservation in conformity with the International Convention approved 
by the State.  

State Peace and 
Development Council. 

The Protection and 
Prevention of Ancient 
Monument Law, 2015 

Protection and 
Prevention of 
Ancient Monument 

Protection and prevention of ancient monument from destruction by natural disaster or 
human intervention. It also promotes exploration and preservation of new ancient 
monuments. 

Ministry of Culture. 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

The Protection and 
Preservation of Antique 
Objects Law (22nd July 
2015) 

Protection and 
preservation of 
Antique objects  

• To implement the policy of protection and preservation for the  
perpetuation of antique objects; 

• To protect and preserve antique objects so as not to deteriorate due to natural disaster 
or man-made destruction; 

• To uplift hereditary pride and to cause dynamism of patriotic spirit by protection and 
preservation of antique objects; 

• To have public awareness of the high value of antique objects; 
• To carry out in respect of protection and preservation of antique objects in 

conformity with the International Convention and Regional Agreement ratified by the 
State. 

Department of 
Archaeology and National 
Museum opened in States 
and Regions. 

Obligations  • The person who finds any object which has no owner or custodian, he shall promptly 
inform the relevant Ward or Village-Tract Administrator if he knows or it seems 
reasonable to assume that the said object is an antique object. 

 

Offence • Whoever carry’s or transports an antique object to a foreign country without 
permission shall, on conviction, be punished with imprisonment for a term from a 
minimum of five years to a maximum of ten years or with a fine from a minimum of 
five million kyats to a maximum of ten million kyats or with both. 

 

National Environmental 
Quality (Emission) 
Guidelines, 2015 

Environmental 
emissions quality 

Provide the basis for regulation and control of noise and vibration, air emissions, and 
liquid discharges from various sources in order to prevent pollution for purposes of 
protection of human and ecosystem health. 
The guidelines for emission, effluent and waste levels, sewage, storm water drainage is 
specifically mentioned, according to IFC EHS guidelines. 

MoNREC  
(earlier known as - 
MoECAF). 

Myanmar Investment 
Law, 2018 

Business 
investment and 
development 

The objectives of this Law are as follows: 
• Development of responsible investment businesses which do not cause harm to the 

natural environment and the social environment for the interest of the Union and its 
citizens;  

• Protection of the investors and their investment businesses in accordance with the 
law; 

• To create job opportunities for the people; 

Ministry of Planning and 
Finance of the Union 
Government. 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

• To develop human resources; 
• To develop high functioning production, service and trading sectors. 
• To develop technology, agriculture, livestock and industrial sectors; 
• To develop various professional fields including infrastructure around the Union; 
• To enable the citizens to be able to work alongside with the international community; 
• To develop businesses and investment businesses that meet international standards. 

The Farmland Law, 2012 Right for farming 
on farmland  

The law states the rights applicable to farmer for farming and allocation of land. Ministry of Agriculture and 
Irrigation 

The Forest Law, 2018 Forest 
Conservation  

The Law states the basic principles of forest conservation, also guiding for forest 
management, establishment of forest plantation. 
The Law includes certain objectives to ensure long-lasting forest management and 
sustainable development. It is directed towards implementation of the forest policy and 
environmental conservation policy and endeavors to reduce the occurrence of natural 
disasters in line with international standards. 

Ministry of Forestry. 

Provision for 
Plantation 

According to this Law: If permission is obtained from the Government:  
• The Government and any person or any organization have the right to carry out in 

joint-venture, the stipulation cultivation and maintenance of forest plantations except 
for village-owned firewood plantations cultivated by the villagers for their use. 

 Offences and 
Penalties 

In this Law, there is a provision that if anyone commits any of the following acts shall, 
on conviction be punished with fine which may extend to kyats 5000 or with 
imprisonment for a term which may extend to 6 months or with both:  
• Trespassing in a reserved forest;  
• Pasturing domestic animals or permitting domestic animals to trespass;  
• Breaking up any land, clearing, digging or causing damage to the original condition 

of the land without a permit in a reserved forest;  
• Causing damage to a water-course, putting poison in the water, using chemicals or 

explosives in the water in a reserved forest;  
• Catching animals, hunting or fishing in a reserved forest;  
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

• Kindling, keeping, carrying any fire or leaving any fire burning which may set fire to 
the forests in a reserved forest;  

• Moving forest produce without submitting to examination at the revenue station;  
• Violating any provision of the rule, procedure, order, directive or notification issued 

under this Law. 

Fisheries Act (III – 1905) Protection for 
Turtle and Turtle 
Hatching areas 

Protection for the turtle hatching areas and turtles was included and 
those, who were trespassing on those areas without official consent were effectively 
penalized. 

 

The Freshwater Fisheries 
Law (4th March 1991) 

Protection and 
development of 
Fisheries  

Objectives 
• To further develop the fisheries; 
• To prevent the extinction of fish: 
• To safeguard and prevent the destruction of freshwater fisheries waters; 
• To obtain duties and fees payable to the State; 
• To manage the fisheries and to take action in accordance with the Law. 

Minister for the Ministry of 
Livestock Breeding and 
Fisheries.  
 

Offense 
Envisage that no one shall cause harassment of fish and other aquatic organisms or 
pollution of the water in freshwater fisheries waters. 

Director General of the 
Department of Fisheries. 

The Government of 
Burma, Agriculture 
(Forest Department) 
Notification No.1 (1924) 

 An official announcement, not to trespass within 3 miles radius from the turtle hatching 
areas. 

 

Department of Fisheries 
Notification No.2/93 
(1993) 

 Sea Turtle Conservation  

The new protection of 
Wildlife, Wild plants and 
Conservation of Natural 
Areas Law 

 Replacing the old Myanmar Wildlife Protection Act of 1936 was enacted in 1994 
(Forest Department). 

 

Environmental Environmental The business, department, organization or person who would carry out categories of MoNREC (earlier known 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

Conservation Rules, 
(2014) 

Conservation  plan, business or activity stipulated under rule: 
• shall carry out environmental impact assessment for his plan, business or activity; 
• shall submit to the ministry in advance by which organization or person, the 

environmental impact assessment is intended to be carried out; 
• submit the environmental impact assessment report to the ministry.  

as - MoECAF) 

Other Related Environmental Laws, Rules and Policies  

Oil and Gas Laws: Oil 
Field Act (1918),  
The Petroleum Act (1934),  
The oil field Rules (1936), 
The Petroleum Rules 
(1937). 

 The Laws are still applicable, in practice, investors generally enter into production 
sharing contracts, performance, compensation contracts or improved petroleum 
recovery contracts with MOGE, the terms and conditions of which governs the process 
so long as they are not contrary to the law in force. 

MOGE. 

Petroleum Products Law, 
2017 

Issuance of 
relevant license 

This law has the provision of import and export, transportation, storage, refinery, 
distribution, inspection and testing of petroleum and petroleum products and issuance of 
relevant licenses. 

Ministry of Energy and 
Electricity 

National Environmental 
Policy (1994). 

Utilization and 
conservation of 
natural Resources 

This policy states “To establish sound environmental policies, utilization of water, land, 
forest, mineral, marine resources and other natural resources in order to conserve the 
environment and prevent its degradation, the Government of the Union of Myanmar 
hereby adopted this policy”. 

 

Other Laws, Rules and Policies 

Firefighting Law, 2015 -- -- 
Ministry of Energy and 
Electricity 

Prevention from Danger 
of Chemical and 
Associated Materials Law 
(26th August 2013) 

Prevention from 
danger of chemical 
and associated 
material law. 

Objectives:  
• to prevent from damaging the environmental resources and from endangering the 

lively creatures due to the chemical and associated materials; 
• to control systematically for the safety in carrying out in accord with the approval for 

chemical and associated materials business; 
• to carry out the data information acquiring system and to widely do the educating and 

Union Government. 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4,  
Republic of the Union of Myanmar  
 

 
Asian Consulting Enterprises Pte. Ltd. 3-10 

 
Asian Consulting Engineers Pvt. Ltd  

 

Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

research works in order to utilize the chemical and associated materials 
systematically; 

• to carry out continuous development for worksite safety, health and environmental 
conservation. 

 

Obligations for 
licensing  

The license holders:  
• Shall follow the principles contained in the license;  
• Shall follow the directives for safety in handling the chemical and associated 

materials and shall ask the workers to follow strictly;  
• Shall keep the necessary safety equipment sufficiently in the chemical and associated 

materials business and shall issue personal protective equipment and clothing to the 
workers free of charge;  

• Shall give the course to use personal protective equipment and clothing 
systematically, to give the training and shall instruct as necessary the chemical and 
associated materials business;  

• In respect of whether affecting the danger to the health of man and animals, 
environment or not, shall be examined by the relevant supervising teams and 
inspection teams;  

• Shall give the medical check‐up to the workers who shall do the chemical and 
associated material business and shall allow to work in the said business if they have 
the recommendation to fit for the health. Shall keep the records of the medical 
check‐up of them systematically;  

• If the dangerous chemical and associated materials can store, shall give the copy of 
the permit to the relevant township general administration department;  

• If the business is prone to the fire hazard using inflammable materials or explosives, 
the prior consent, directive of the relevant fire service department must be taken;  

• Shall transport the allowed amount in accord with the stipulations upon transporting 
the chemical and the associated materials in the country;  

• Shall get the approval of the central supervising body if the chemical and the 
associated materials are transported from the permitted region to any other region;  

• Shall follow to abide by the law relating to the environment in order not to harm the 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

environment in doing the chemical and the associated materials business. 
A. The license holder shall keep the insurance in accord with the stipulations to pay 

for the compensation if any loss occurred to man and animals or environment in 
respect of the chemical and associated materials business. 

B. The registered certificate holder:  
• Shall apply again to the central supervising body to register if he wants to use the 

chemical in the associated materials which are not contained in the registered 
list;  

• Shall inform to the central supervising body if he does not want to use the 
chemical in the associated materials which are contained in the registered list. 

C. The license holders shall follow the stipulations of the following items to control, 
prevent and alleviate the danger relating to the chemical and associated materials:  
• To classify the danger level according to the properties of the chemical and 

associated materials so as to prevent the danger in advance;  
• To reveal the danger warning sign and safety level certificate;  
• To attend the training for keeping the personal protective equipment and using 

them systematically to prevent and elevate accident;  
• To carry out in accord with the stipulations in connection with transporting, 

keeping, storing, using and disposing the chemical and associated materials;  
• Importing or exporting the chemical and associated materials which are 

prohibited by the central supervising team, the equipment which are used inside 
the said materials. 

The Labour Organization 
Law (11th October 2011) 

Rights The labour organizations: 
• will have the right to establish the fund, in accord with the constitution or rules of 

their organization, with admission fees for the labour organization, monthly 
contribution not exceeding two percent of the wages or salary obtained by the worker 
who is a member of the organization, income from the cultural and sports works 
which are undertaken by the labour organizations and the money donated by the 
relevant employer;  

• will deposit to the Fund if money is included in the grants provided by the 

Myanmar Labour 
Confederation and the 
Labour Federations. 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

Government. 

Duties of Employer • The employer shall recognize the labour organizations of his trade as the 
organizations representing the workers. 

• The employer shall allow the worker who is assigned any duty on the 
recommendation of the relevant executive committee. 

• The employer shall assist as much as possible if the labour organizations request for 
help for the interest of his workers. 

Settlement of Labour 
Dispute Law, 2012 

Settlement of 
Dispute 

This Law State following provisions regarding settlement of disputes: 
• The employer or worker may complain individual dispute to the conciliation body 

and if he is not satisfied, may apply to competent court or by the legal representative. 
• The relevant Conciliation body will settle the dispute within three days, not including 

the official holidays, from the day of receipt of dispute. 
• If the dispute does not settle, the conciliation body shall handover the case to the 

relevant Arbitration Body within two days and will make decision within seven days. 
• If the relevant party is not satisfied by Arbitration body then they can apply to the 

Arbitration Council within seven days. The Arbitration council shall assign the duty 
to Tribunal to make decision. 

• The Arbitration council shall pass the decision of Tribunal to the Minister and the 
relevant Region or State Governments. 

• The relevant parties may agree to amend the decision of the Arbitration Body or 
Arbitration Council after three months from the day of coming into force. In such 
circumstances, the new agreement shall supersede the relevant part of the Arbitration 
decision.  

Workplace Coordinating 
Committee & Minister and 
the relevant Region or State 
Government. 

Prohibitions  • No employer shall fail to negotiate and coordinate in respect to the complaint within 
the prescribed period without sufficient cause. 

• No party shall proceed to lock-out or strike without accepting negotiation, 
conciliation and arbitration by Arbitration Body in accord with this law in respect of 
a dispute.  

• No person shall prohibit the right to work independently of the workers who are not 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

desirous to participate in the strike nor impede the right of a worker to strike.  

Minimum Wages Law, 
2013 

Duties of the 
employer  

According to this law: The Employer- 
• Shall pay the minimum or more than minimum wages stipulated under this law, 
• Shall not have right to deduct the wages except the wages for which they have right 

to deduct as per this law. 
• Shall pay the minimum wages to the workers working in the commercial, production 

or service business in cash. 
• Shall inform about the minimum wages to the workers. 
• Shall do proper documentation of the wages they are giving to the workers. 
• If the worker is unable to work due to sickness, shall give them holiday for medical 

treatment. 

Union Committee, Region 
and State Committees. 

Rights of the 
Workers 

The workers working in any establishment relating this law: 
• has the right to obtain minimum wage. 
• has the right to enjoy the stipulated minimum wage for the time worked in the part 

time job, hourly job, 
• has the right to enjoy the stipulated minimum wage without discriminating between 

man and woman. 

 

Payment Wages Law, 
2016 

Methods of 
Payment and Time 
Frame 

According to this law the employer: 
• Must pay in local currency or foreign currency recognized by the Central Bank of 

Myanmar. This may be in cash, check or deposit into the bank account of Employee. 
• Must pay in Part-time, daily, weekly or other part-time job, temporary or piecework 

when the work is done or at the agreed time. 
• Upon termination, wages must be paid within 2 days from the date of termination. 
• If a resignation letter is submitted, wages must be paid at the ending day of the 

payment period. 
• If an employee dies, wages must be paid to the legally recognized heir within 2 

working days after the day he/she has died. 
• All wages must be paid during the working day. 

Ministry of Labor, 
Employment and Social 
Security 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

Leave and Holidays Acts, 
1951 

Obligations Every employee shall be granted by his employer the public holidays with full wages 
and pay, i.e given under this law. 
• A holiday without wages or pay may be granted on the occasion of religious festivals 

to non-buddhist employee by mutual agreement between employers and the 
employees. 

• An employee shall be admissible,  

Ministry of Labor, 
Employment and Social 
Security 

Import and Export Law, 
2012 

Objectives • to enable to implement the economic principles of the State successfully, 
• to enable to lay down the policies relating to export and import that support the 

development of the State, 
• to cause the policies relating to export and import of the State and activities are to be 

in conformity with the international trade standards, 
• to cause to be streamlined and speedy in carrying out the matters relating to export 

and import. 

Ministry of Commerce of 
the Union Government 

Public Health Law, 1972. Provisions • It is concerned with protection of people’s health by controlling the quality and 
cleanliness of food, drugs, environmental sanitation, epidemic diseases and 
regulation of private clinics. 

National 
Health Committee. 

The Prevention and 
Control of communicable 
Disease Law, 1995. 

Functions and 
Duties of Health 
Officer. 

This law states about the functions and duties of Heath officers to cope with the 
principal epidemic disease or a notifiable disease in an area. The functions also include 
having an inspection around the infected area, carrying out disinfections to mitigate the 
risk of transmission of such diseases. 

 Department of Health. 

The Control of Smoking 
and Consumption of 
Tobacco Product Law, 
2006. 

Objectives The objectives of this law are: 
• To convince public that health can be adversely affected due to smoking and tobacco 

consumption, 
• To obtain healthy life style of the public including child and youth by preventing the 

habit of smoking and consumption of tobacco product. 

Central Board of the 
Control of Smoking and 
Consumption of Tobacco 
Product. 

The Motor Vehicle Law, 
2015 

Provisions The purpose of this law to regulate the import, sale, manufacture and repair market of 
motor. Also, there is an interesting provision concerns the environmental impact and 
safety of motor vehicles: most likely in the rules, there are provisions for requirements a 
motor vehicle needs to fulfill in order to be eligible of import, manufacture or sale in 

 Union Ministry, Myanmar. 
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Law/ Standard Focus Area Details 
Concerned Department/ 
Organization 

Myanmar. 

Myanmar Insurance Law, 
1993. 

Effecting Insurance 
and Granting of 
Benefits 

This Law states about the provisions of insurance in different sectors like government 
servants, entrepreneur, state and economic organizations, capital and profit allocation 
through Myanmar Insurance.  

Myanmar Insurance. 

The Employment and 
Skill Development Law, 
2013. 

Development of 
employment and 
skill. 

This law states the different terms related to employment agreements, formation of 
employment and skill development teams, their duties, and responsibilities.  

Union Ministry of Labour, 
Employment and Social 
Security. 

The Bashneft International B.V. is committed to comply with the above listed legislations, during the block EP-4 project Implementation.
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3.4.1 International Conventions, Treaties and Agreements: 

Burma has signed 31 international treaties related to the environment. It is unclear, however, 
how the contents of those treaties have been incorporated into domestic law. Below is a more 
in-depth discussion of the most significant conventions in the context of environmental 
protection in Burma today. The details have been discussed in Table. 3.2. 

Table 3.2: International Conventions 

Sl. No. Name of Conventions 

1.  Treaty Banning Nuclear Weapons Tests in the Atmosphere in Outer Space and Under 
Water. 

2.  Outer Space Treaty: Treaty on Principles Governing the Activities of States in the 
Exploitation and Use of Outer Space including the Moon and other Celestial Bodies. 

3.  
Treaty on the Prohibition of the Emplacement of Nuclear Weapons and other Weapons of 
Mass Destruction on the Seabed and Ocean Floor and in the Subsoil there of (Seabed 
Treaty). 

4.  Convention on the Prohibition of the Development, Production and Stockpiling of 
Bacteriological and Toxin Weapons, and their Destruction. 

5.  Plant Protection Agreement for the Southeast Asia and Pacific Region 

6.  MARPOL: International Convention for the Prevention of Pollution from Ships as 
amended 1978. 

7.  Agreement on the Networks of Aquaculture Centers in Asia and the Pacific Region. 

8.  

United Nations Framework Convention on Climate Change (UNFCCC)— 
Burma has been receiving funds from GEF to implement two projects: A Project for Initial 
National Communication (INC) under UNFCCC and a National Action Plan for 
Adaptation (NAPA). The INC is to implement Article 6 of the UNFCCC. The current INC 
project is a stock taking exercise for analyzing levels of greenhouse gas emission, climate 
change scenarios, associated risks and vulnerabilities, potential measures and technology 
transfer for mitigating climate change and the degree of public awareness on climate 
change issues. 

9.  

Convention on Biological Diversity (CBD)— 
Burma ratified the Convention on Biological Diversity (CBD) in 1994. It is the first global 
agreement on conservation and sustainable use of biological diversity. A significant article 
for indigenous people is Article 8j which states, “Signatories must respect, preserve and 
promote indigenous knowledge, innovations, and practices relevant for the conservation 
and sustainable use of biological diversity.” 

10.  

Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES)—Burma is a signatory to the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). CITES signatories, including Burma, agree to 
regulate or prohibit trade in endangered species or animal parts such as bones, horns, or fur, 
according to the species’ level of endangerment listed in the appendices of CITES. 

11.  ASEAN Agreement on the Conservation of Nature and Natural Resources. 
12.  Kyoto Protocol to the United Nations Framework Convention on Climate Change. 
13.  Stockholm Convention on Persistent Organic Pollutants. 

14.  Convention on the Prohibition of the Development, Production and Stockpiling and Use of 
Chemical Weapons and on their Destruction. 

15.  Ramsar Convention on Wetlands. 

16.  Copenhagen Amendment to Montreal Protocol on Substances that deplete the Ozone 
Layer. 
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3.5 INSTITUTIONAL FRAMEWORK 

The Myanmar Institutional/institutional framework for the proposed project is shown in 
Figure 3.2. As per the requirement of PSC, ACE had undertaken EIA study for the proposed 
exploratory drilling operation. ACE has prepared Draft EIA and Final EIA as per the 
Myanmar legislative framework. The final reports will be submitted to the MoNREC (earlier 
known as - MoECAF) for review and approval. The MoNREC shall issue the Environmental 
Compliance Certificate (ECC) after reviewing the final ESIA report. 

After obtaining the ECC, Bashneft International B.V., will submit the application for 
investment license/approval along with ECC and approved EIA report to Myanmar 
Investment Commission (MIC). 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2: Institutional Framework
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3.6 PROJECT’S ENVIRONMENTAL AND SOCIAL STANDARDS 

The International Standards of Environmental and Social Aspects of the Project has given in 
the below Table 3.3.  

Table 3.3: Environmental and Social Standards 

Sl. No. Law/ Standard Focus Area Details 
1.  ISO 14001 & 

OHSAS 18001. 
Occupational 
Health and 
Safety. 

Achieve greater efficiency in environmental 
control and internal audit of compliance with 
the requirements of environmental legislation 
and ensure the compliance of production with 
ISO 14001 standards; Constantly improve the 
HSE management system in order to meet 
international OHSAS 18001 and ISO 14001 
standards. 

2.  IFC 
Environmental, 
Health, and Safety 
Guidelines for 
Onshore Oil and 
Gas Development 
(2007). 

Environmental, 
Health, and 
Safety. 

The Guidelines for Onshore Oil and Gas 
Development include information relevant to 
exploration and production drilling; 
development and production activities; 
transportation activities including pipelines; 
other facilities including pump stations, 
metering stations, pigging stations, compressor 
stations and storage facilities; ancillary and 
support operations; and decommissioning. For 
onshore oil and gas facilities located near the 
coast (e.g. coastal terminals marine supply 
bases, loading/offloading terminals), additional 
guidance is provided in the EHS Guidelines for 
Ports, Harbors, and Terminals. 
Potential environmental issues associated with 
onshore oil and gas development projects 
include the following: 
• Air Emission 
• Wastewater/Effluent Discharges 
• Solid and Liquid waste management 
• Noise Generation  
• Terrestrial Impacts and Project Footprints 
• Spills 
The Guidelines also has provision of 
Environmental Monitoring programs and 
Performance Indicators for Effluent and 
Emissions. Both the guidelines lay down 
prerequisites for Occupational health and safety 
and major hazard issues as a part of 
comprehensive health and safety planning. 
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PROJECT DESCRIPTION 
AND ALTERNATIVE 

SELECTION 

4.1 INTRODUCTION 

This chapter provides background information on the proposed appraisal drilling and its 
activities in the Block EP-4 and also presents the analysis of alternatives taken into account 
during the project activity finalization. 

4.2 BLOCK EP-4 

The proposed appraisal well is to be drilled in Block EP-4, which is located in the Pyay 
Embayment Basin, Myanmar Area, Republic of the Union of Myanmar. The Block EP-4 covers 
an area of 841 km2. The geographical coordinates of the wellsite is presented in Table 4.1. The 
Block location map is shown in Figure 4.1. 

Table 4.1: Geographical Coordinates of Wellsite 

Point No. 
Latitude(n) Longitude(e) 

Deg. Min. Sec. Deg. Min. Sec. 
1 18 46 58.19 95 06 37.57 

On the basis of the sub-surface data analysis of this region, Bashneft has identified its first 
appraisal well location where drilling is proposed to be carried out to evaluate the occurrence 
of hydrocarbons and to assess its commercial viability. The Appraisal wellsite is shown in 
Figure 4.2. 

4.3 APPRAISAL DRILLING OPERATION  

Background 

The objective of the appraisal drilling is to establish the presence of hydrocarbons. The process 
includes site preparation, well foundation, rig building, drilling and post drilling restoration of 
the site. Under normal conditions this activity takes approximately 3-4 months. Drilling rig is 
used for drilling the well and involves rotation of drill bit attached to a long string of a drill pipe 
down the well. Drilling mud is pumped through the drill string through the drill bit, which 
returns up the annulus between the drill string and bore. It is used to cool the drill bit while 
drilling, remove cuttings from the well, control formation pressures, suspend and release 
cuttings, seal permeable formations, maintain wellbore stability, minimize reservoir damage, 
cool and lubricate the bit etc. 

The drill cuttings are separated from the drilling mud in shale shaker and the fluid is 
recirculated. If the presence of hydrocarbons is detected during drilling, production testing is 
normally conducted. The production testing is carried out to ascertain the reserves and 
economic viability. The appraisal well shall provide essential and important data on rock and 
fluid property, initial reservoir pressure, reservoir productivity and economic viability which 
are required for the development of the well but not all appraisal well will result in discovery. 

However, the basic details are described in the following sections.

4 
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Figure 4.1: Location Map of Well Site  
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Figure 4.2: Map Showing Well Site and Surrounding Features_ 
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4.4 ACTIVITIES INVOLVED IN APPRAISAL DRILLING  

After identification of the promising geological structures through seismic surveys, the 
appraisal drilling is planned to access the reserve and its economic viability. The appraisal 
drilling is essential for obtaining actual temperature measurements, rock samples, and 
retrieving fluid samples for chemical analysis. The best location for the drilling is determined 
based on the subsurface information by geophysical methods. The Figure 4.3 shows the 
flowchart illustrating the various phases of appraisal drilling.  

 

 
 
 
 
 
  

 

 

 

 
Figure 4.3: Various Stages of Appraisal Drilling 

4.4.1 Site Selection & Preparation 

On the basis of the sub-surface data analysis of this region exhibits potential presence of oil and 
gas. An initial survey through 2D seismic survey process is already initiated in the area and the 
interpretation of data obtained from seismic survey will give the exact location of drilling well. 

 The proposed drill site is located far away from the human settlement and there is no any major 
water body present within the study area. The topsoil will be removed, levelled and compacted 
at site to facilitate drilling. Reinforced cement concrete will be employed for the construction 
of foundation to accommodate drilling equipment’s and support services.  

4.4.2 Drilling Operation 

The exploitation of hydrocarbons requires the construction of a conduit between the surface 
and the reservoir. This is achieved by the drilling process. Drilling operations are conducted 
around the clock. Though the time taken for drilling the well is depended on the depth of the 
geological settings and hydrocarbon bearing formation, it is usually completed in less than 2-3 
months.  

The well will be drilled using a drilling rig of capacity not less than 1000 HP equipped with 
rotary drive system. After drilling, well evaluation will be conducted to assess the economic 
viability which generates oil and formation water which will be disposed off in an 
environmentally friendly manner. 

The pre-drilling layout of Drilling Equipment on drill site of the 1st exploration well on the 
block EP-4, Myanmar is shown in Figure 4.4.

Drilling operation 

Well Evaluation 

Abandonment & Suspension 

Site Selection & Preparation  
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Figure 4.4: The Pre-drilling layout of drilling equipment
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4.4.2.1 Well Design 

The selection of exploration well design is based on the following factors: 

• geological forecasting, 
• previous drilled wells analysis, 
• values of formation pressure and hydraulic fracturing pressure of rocks by well log,  
• temperature gradient, 
• Possible complications and risks for well log during drilling and, 
• well completion and testing requirements. 

An Exploration Well Design is shown in Figure 4.5. 

 
Figure 4.5 Exploration Well Design 

The applicable design rules/standards which should be kept in mind for design selection are 
described below in Table 4.2 

Table 4.2 Applicable Design Standards 

Sl. 
No. 

Applicable Standards Description 

1.  API 5C3 bulletin Bulletin of formulas and calculation for casing strings, 
tubing, drill pipes and properties of line pipe". (GOST R 
54918-2012 (ISO/TR 10400:2007) 

2.  API 5CT specification "Specification for casing strings and tubing" (GOST 
31446-2017 (ISO 11960:2014)) 

3.  Federal norms and regulations in 
the field of industrial safety 
"Safety rules in oil and gas 
industry". 

Federal Environmental, Engineering & Nuclear 
Supervision Agency, No.101 dated 12.03.2013 (as 
amended on 12.03.2015) 
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Sl. 
No. 

Applicable Standards Description 

4.  Instruction for calculation of 
casing strings for oil and gas 
wells. 

М.: Federal Committee for Mining and Industrial 
Supervision, No. 10-13/127 dated 12.03.97. 

5.  Instruction for leak testing of 
casing strings 

М.: Federal Committee for Mining and Industrial 
Supervision, No. 10-13/137 dated 11.03.1998, 1999. 

4.4.2.2 Casing String Structure Designing 

The Casing String Structure designing includes the following tasks for the prospecting and 
exploration well:  

• Study of the geologic structure and prospects of oil-and-gas content of EP-4 Block.  
• Selection and design of the optimal structure as per the well construction safety                     

requirements.  
• Depth of casing shoe installation to eliminate the hydraulic rock fracturing due to the 

opening of production horizons and well bore substitution with formation fluid. 

Strength Analysis Task for Casing Strings 

The Strength analysis task of casing strings is the process of assessing the loads by the different 
operations of the well to confirm the strength of the selected components in all the anticipated 
conditions. The safety factor is defined as the relationship between the pipe specification and 
design load for the given condition of the well i.e, 

safety factor = nominal load 
                           design load 
The Standard design parameters are widely used in the oil and gas industry for effective well 
operations.  
The Casing String Design Structure and casing pipe parameters are shown in the Table 4.3 
and 4.4.  

The casing string setting depths justifications are shown as Appendix 1.   
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Table 4.3: Design Structure  

Description Type Outside Depth Drill Bit Diameter Annular Fluid 
(inch) (mm) from (top) to (bottom) (inch) (mm) 

Conductor Casing Casing 20 508.0 0 50 26 660.4 1.15 loamy 
Surface Casing Casing 133/8 339.7 0 280 171/2 444.5 1.18 polymer loamy 
Production Casing 95/8 244.7 0 959 121/4 311.2 1.28 potassium chloride polymer 
Production Liner 7 177.8 809 1600 8.69 220.7 1.65 potassium chloride polymer 
 Open Hole   1600 2000 61/8 155.6 1.65 potassium chloride polymer 

Table 4.4: Parameters of Casing 

Description Type 

Pipe body Connection 
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(inch) (mm) (inch) (mm) (inch) (mm) 
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) 

(kg/m) (inch) (mm) 

Casing 
Conductor  

Casing 20 508.0 19.124 485.75 18.936 480.974 94.0 139.887 11.125 J-55 BC 21 533.4 6.99 

Surface 
Casing  Casing 133/8 339.7 12.615 320.42 12.46 316.46 54.5 81.105 9.652 J-55 BC 14.375 365.125 22.71 

Production Casing 95/8 244.5 8.921 226.60 8.765 222.631 36.0 53.574 8.941 N-80 BC 10.625 269.875 51.38 
Production Liner 7 177.8 6.366 161.70 6.24 158.52 23.0 34.228 8.052 R-95 BC 7.6561 194.462 27.07 
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4.4.2.4 Requirements for Well Drilling operation 

The basic requirements for well drilling operation are as follows: 

• Well Profile Drilling technology  
• Profile elements, Drill String Configurations and drilling technology 
• Process drilling practices 
• Pipes with threaded joints 

4.4.2.4 Drill muds  

Drill mud selection  

The types of drill mud proposed based on lithological information and previously drilled well 
analysis are as follows: 

• Clay (for conductor casing);  
• Polymer clay (for conductor string); 
• Potassium chloride polymer mud treated with partially hydrolyzed polyacrylamide (for 

production string) and; 
• Potassium chloride polymer drilling mud (for liner and open hole).  

Drilling muds considered for construction of first prospecting well should include the following                   
features: 

• which minimize the drilling day number, 
• which can reduce the downtime in work and risks,  
• which ensure good stability of the well bore,  
• which can preserve physical integrity of drilling waste and 
• which can reduce formation damage.  

During the well exploration phase the drill cuttings should be maintained with minimum content 
in the active mud system and the available required material should be operated with maximum 
efficiency. To achieve the geological and technological objectives qqualitative planning, 
development and introduction of the drilling mud technology, control and monitoring of muds 
should be required.  

The detailed drill mud program should be followed for  all regulations, instructions and other 
important technical information during well construction. The Section by section review of 
flush water is shown in the table 4.5. 

Table 4.5 : Section-by-section review of flush water 

External 
diameter 
of string (mm) 

Drilling interval 
along hole (m) Possible problems Mud type 

Drill mud 
density 
(g/cm3) from to 

508 0 50 mud losses  clay  1.15 

340 50 280 
losses/slides/ collapses/ 
oil, gas and water show  

Polymer clay  
1.18 
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External 
diameter 
of string (mm) 

Drilling interval 
along hole (m) Possible problems Mud type 

Drill mud 
density 
(g/cm3) from to 

245 

280 600 

no returns/ oil, gas and 
water show/  
slides/collapses  

potassium 
polymer 
chloride mud 
partially treated 
with hydrolyzed 
polyacrylamide 

1.20 

600  959  potassium 
polymer 
chloride mud 
partially treated 
with hydrolyzed 
polyacrylamide 

1.28 

178 
959  1150  no returns/  

oil, gas and water show/  
slides/collapses  

polymer 
potassium 
chloride mud  

1.57 

1150  1600**  1.65* 

155.6 
1600  2000**  no returns/  

oil, gas and water show/  
slides/collapses  

polymer 
potassium 
chloride mud  

1.65* 

* – flush liquid density in 1,150–2,000 m interval is taken as 1.65 g/cm3 based on the analysis of previously drilled 
wells Mayaman – 1, Mayaman – 2, Mayaman – 3, considering shear destruction pressure gradients (0.17 kgf/cm2  

per 1 m) and minimum horizontal stress (0.2062 kgf/cm2 per 1 m);  

** – upon occurrence of the first signs of GOWI/instability of the well bore the flush water density increase to1.92 
g/cm3 shall be agreed upon with the Customer. It is required to have various fractional calcium carbonate and barite 
in double volume upon weighting of the flush water. 

            The chemicals or the mud system expected to be used in drilling are listed below in Table 4.6.  

Table 4.6: Chemicals to be used for drilling and their Properties. 

Sl. 
No. 

Chemicals to be 
used for Drilling Mud Properties 

1.  Bentonite Mud 
System 

Mud Weight (sg)                     - 1.05～1.10  
Funnel Viscosity (sec/ quart)     - 100～80  
API FL (ml)                            - NC 

2.  Low Solid Polymer 
Mud 

Mud Weight 
(sg)  

1.10～1.30  PV (mPa.s)  10～20  

API Fl (ml)  ≤8/30mins  
Gels 
(lbs/100ft2)  

6～10/12～20  

Yield Point 
(lbs/100ft2)  

10～20  MBT (kg/m3)  30～40  

PH  8～9  Solid Content 
(%)  ≤14  

3.  KCI-Polymer Mud  Mud Weight 
(sg)  

1.30～1.70  PV (mPa.s)  18～36  

API Fl (ml)  ≤5  
Gels 
(lbs/100ft2)  

6～12/10～22  
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Sl. 
No. 

Chemicals to be 
used for Drilling 

Mud Properties 

Yield Point 
(lbs/100ft2)  

12～30  MBT (kg/m3)  20～30  

PH  9～10  K+ (mg/l)  ≥12000  
4.  KCl- Sulphonated 

Polymer Mud 
API Fl (ml)  ≤4  PV (mPa.s)  20~40  
Yield point 
(lbs/100ft2)  

14～36  Gels 
(lbs/100ft2)  

8～12/16～40  

PH  9～10  MBT (kg/m3)  20～30  
Friction 
Efficient  

≤0.15  Solid Content 
(%)  

≤40  

The details of the finalized chemicals/ mud system appropriate for drilling will be provided by the contractor, who 
to be appointed based on tender results. 

4.4.2.5 Drill mud cleaning equipment  

Primary vibro-screen  

Weighted drilling mud are placed on vibro-screen consisting of mesh to speed up the solid 
phase transportation. The corresponding size meshes will be selected by mesh reserve present 
at the facility. Then meshes filled with the drilled-out cuttings will be cleaned by the high-
pressure washer present at the facility. 

Vibro-screen hydro-cyclone unit  

Hydro-cyclone units works at 0.35MPa pressure which helps to clean the mud.  

Centrifuge system  

Centrifuges systems should be set at maximum performance range for the following purposes: 

• for the preservation of drilling mud properties, 
• to remove drill cuttings to the maximum and,  
• to reduce dilution and decrease total volume of waste discharge.  

             Degasser  

Degassers should be installed in pump and tank farm piping with flare line outside the cluster 
site cleaning the mud considering its capacity larger than the volume of the solution. 
Flocculation and coagulation unit should also install in line reduce process water which 
facilitates the formation of drilling muds.  

4.4.2.6 Wall Casing  

Wall casing should be done with following objectives:  

• For separation & their isolation, 
• For providing support to the casing string, 
• For the protection of casing string against corrosion environment and, 
• For increasing casing string durability. 
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Packing materials and their solutions can be selected based on following considerations: 

• should meet the static temperature range in the well for the whole cementing interval; 
• the cementing slurry formulation by dynamic temperature and pressure in the cemented 

well       interval and;  
• cementing slurry density should not lower than drilling mud density. 

4.4.2.7 Well head  

Well head equipment’s ensures the performance of scheduled tests & drill stem test. The 
performance of scheduled tests is based on the formation evaluation results. The drill stem test 
is performed for each potential reservoir. 

Well head equipment’s allows to perform inflow stimulation by well test program methods. 
Established procedure or the special plan should be followed for all the work under the well 
head operations with due consideration of risks. 

Prospecting Well head designs should be reviewed, and corresponding changes should be done 
before the mobilization or drilling operations. Well survey (by formation tester during drilling) 
results help to analyze the X-tree specifications. The well head diagram is shown in the figure 
4.6. 

 
                                         Figure 4.6: Well head Diagram 
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4.4.3 Well Evaluation/testing 

Well testing should be performed for both open hole as well as cased hole. Studies conducted 
for solving geological problems during the construction of prospecting well are as follows:  

• sampling and testing, receipt of commercial inflows of hydrocarbons in the opened 
section; 

• study of different characteristics of rocks and properties of formation fluids; 
• determination of productivity factors and flow rate capabilities of wells; 
• analyses of previous opened deposits and;  
• hydrocarbon reserve calculation.     

Methods adopted for well surveying during drilling operations: 

• geophysical well loggings; 
• pressure transient test during drilling; 
• sampling and testing of promising intervals and; 
• core, cutting sampling, water, oil sampling and their laboratory study. 

Tasks of parameter control for drilling operation of the first prospecting well are as follows: 

• collection, processing and immediate provision of information to the geological service of 
the Customer considering a lithological composition, fluid content and reservoir features 
of rocks opened during drilling, issue of recommendations for clarification of core sampling 
intervals, bed testing and performance of geophysical studies of the well and; 

• collection, processing and immediate provision of information on drilling process 
parameters and indicators of the circulation system to the process service of the Customer. 

4.4.4 Well Abandonment and Suspension 

The purpose of well abandonment is to bring the wells in the condition which ensures safety, 
preservation protection of the environment in the affected areas of the abandoned facilities. 
Timely and qualitative execution of work for well abandonment will be maintained by the 
subsoil user. Well Abandonment technology requires- 

• assurance of qualitative isolation of pay beds, 
• water bearing beds containing mineralized and fresh water, 
• sealing capacity of casing strings meeting the conditions of subsoil and, 
• environment conditions confirmed by geophysical studies and physical performance of 

work certificates.  

Well abandonment plan should be prepared & followed in order to eliminate complications and 
emergencies during insulation and abandonment work. The Cement Plug Installation is 
followed for    well abandonment process. Well abandonment can be performed due to geologic 
causes (with lowered casing) and technical cases.  

“Well Inspection Report” should be prepared by the inspection committee to determine the 
technical condition of the checked well. This report helps to evaluate whether the well needs 
repairing before the start of abandonment works. 
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  Well Suspension 

The purpose of well suspension is to bring the wells in the condition which ensures safety, 
preservation and protection in the affected areas of mothballed facilities and well preservation 
for the entire duration. Timely and qualitative execution of work for well suspension will be 
maintained by the subsoil user. 

All the work performed under the well suspension phase should be done as per the norms and 
rules in the industrial safety sphere. Well suspension should be performed as per the plan which 
is developed on the basis of technical solutions of the project considering mining and geological 
conditions, productivity of opened section, physical and chemical properties of formation of 
fluids, well design, conducted tests and surveys results, technical condition of the well, 
suspension causes, planning works for equipping of the well hole and well head with indication 
of the responsible officers. 

The Sub soil user can initiate the well suspension during drilling, after drilling completion and 
during operation. Well suspension can be done in the course of drilling & upon drilling 
completion. Well suspension should be performed because of the following reasons: 

• change of geological and technical conditions during drilling and mining-and-geological 
conditions during operation; 

• upon disasters; 
• upon seasonal nature of works; 
• formalization of well handover to the customer; 
• money-losing well operation; 
• if requested by government supervision and oversight authorities and 
• up-coming well workover.  

4.5 RESOURCES, UTILITIES AND INFRASTRUCTURE REQUIREMENTS 

All supplies, both for the drilling rig package and for the drilling site will be transported from 
any storage area temporarily hired nearer the well site. This will include but not limited to 
cements, bits, casings and chemicals for drilling mud, spare parts for the rig package. 

4.5.1 Power Supply 

The drilling process requires movement of drill bit through the draw works which require 
power. The power requirement of the drilling rig will be met by DG sets of capacity depending 
on the requirement. However, only three Diesel Generator sets will remain operational during 
peak load and one DG set will be as standby. 

4.5.2 Water Consumption 

The water requirement in a drilling rig is mainly meant for preparation of drilling mud apart 
from washings and domestic use. Water requirement for domestic and wash use will be less. 
Moreover, the proposed activity is for short duration and temporary. 

4.5.3 Chemical and Fuel Storage 

Various chemicals will be stored at the project site and used during the drilling phase. At the 
planning stage, an estimate of the potential usage for every chemical will be made. During the 
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operation phase, chemical usage will be monitored and efforts will be made to reduce or 
conserve chemical consumption as much as technically possible.  

While storing, the drilling rig will have normal storage facilities for fuel oil, required chemicals 
and the necessary tubular and equipment. The key features of the Chemicals, Lubricants and 
Fuel Storage area are as follows: 

• Well-designed storage facility 
• Storage facility for Barites and Bentonite near mud tank. 
• Impervious liners in place for fuel, lubricants storage area.  
• Fuel/lubricant containment & generator area to have drains with oil entrapment provision. 
• Effective bunds capable of containing 110% of the volume of the largest container within 

and enclosing all potentially contaminating materials to be used for fuel/lubricant storage 
area. 

• The Diesel which will be used for power consumption, stored at drill site in covered MS 
tanks of required quantity. 

4.6 MAJOR SOURCES OF POTENTIAL IMPACTS 

Sources of impacts from noise, effluent discharges, solid wastes, air emissions and spills, leaks 
and dropped objects associated with the appraisal drilling programme are discussed below.  

A. Noise 

Noise will be emitted during all the phases of the activities such as site preparation for appraisal 
drilling, drilling and restoration. Major noise is generated from diesel powered generators, 
drilling equipment’s such as electric motors, rotary table, draw works etc. and operation of 
vehicles. The noise generated during the preparation of site are due to the operations of 
construction equipment’s and vehicles for transporting the materials. Drilling noise would 
occur continuously for 24 hours per day for one to two months or more depending on the depth 
of the formation. These can be minimized by proper maintenance of equipment’s. 

B. Air Emissions 

Air emission generated during drilling activities include vehicles, site preparation (clearing, 
excavating, trenching) and combustion of diesel in diesel engines and power generators which 
will be operative to meet power requirement of the drilling rig. 

No treatment of air emissions may be required as these involve burning of diesel with low 
Sulphur content (108 mg/kg). The disposal of the air emissions will be through adequate stack 
height as per norms.  

Air emissions may result from gas flaring activities during the production testing of well is 
temporary for few weeks. The test flare boom will be located at a distance from the drilling rig. 

C. Effluents and Solid Waste 

The following table 4.7 shows the  types of wastes are likely to be generated during the drilling 
activities. 
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Table 4.7: Types of wastes generated during drilling activities 

Sl. 
No. 

Wastes to be Generated Description 

1.  Drill Cuttings It comprises of drilled formation cuttings, mainly shale, sands 
and clay; 

2.  Under flow from solid 
removal equipment 

Generated from solids control/removal equipment; 

3.  
Drill cuttings wash water 

This is generated while washing the mud laden cuttings/cavings 
separated through shale shaker/vibrating screen. 

4.  Drainage discharges Drainage discharges will occur from a variety of sources. These 
include: 

• Cleaning at derrick floor area  

• Machine area floor drains; 

• Cleaning of shale shaker screens 

5.  Sewage Waste water generated from office toilets and labour/staff 
accommodation. 

6.  Chemical Sludge Waste water treatment would result in generation of chemical 
sludge. 

7.  Hydrocarbon Wastes Used oils during replacement of oil in machineries. 

8.  Non-hazardous solid 
waste 

Non-hazardous wastes like paper, clothe rags, jute, wood, 
plastics, containers, etc. 

9.  Medical Wastes Small quantities of medical wastes like used bandages, 
syringes, empty medicinal bottles etc. 

10.  Biodegradable waste Food waste or fallen leaves constituting biodegradable wastes 
will be generated from drilling and labour/staff 
accommodation. 

i) Wastewater and Sludge 

In addition to the drill cuttings, wastewater is likely to be generated from washings & spent 
mud.  

ii) Fuels and Chemicals 

Used fuels, oils, and chemicals will be stored in containers in areas lined with impervious floors 
and surrounded by containing dykes at the rig site. Recyclable material will periodically be 
transported out of the project area and given to the recyclers/contractors. Disposal of off 
specified hazardous wastes including discarded containers will be sent back to the chemical 
supplier and ensured that all surplus or residual chemical additives are also given back to them 
on restocking basis.  

iii) Solid Waste 

Solid waste including domestic waste, combustible and recyclable waste generated shall be 
collected, segregated and stored in specified containers and shall be transferred to authorized 
contractors for its disposal. 
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iv) Sewage 

As part of the site preparation stage, a drainage and sewerage system will be constructed. The 
sewerage system will consist of septic tanks followed by soak pits for the collection and 
treatment of wastewater. Overflow from the soak pits, if any will be sprayed over the ground 
allowing it to soak away or evaporate. The semi-solid residue from septic tanks will be 
periodically cleaned and transported to nearest available municipal solid waste disposal site. 

v) Medical Waste 

Small amounts of medical waste like used syringes, bandages, empty medicinal bottles etc., 
might be generated. Usually this may not be more than few grams. After proper segregation, 
this waste will be disposed properly as per norms.   

vi) Camp Waste 

All biodegradable waste (left over food, kitchen waste etc.) will be disposed off into small 
humus pits in campsite area away from use by rig crew members. The pits are to be covered to 
avoid any odour nuisance and check contact with flies or insects. The sewerage system will 
consist of soak pits for collection of waste water from the camp kitchen, laundry and showers. 
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DESCRIPTION OF THE 

SURROUNDING 

ENVIRONMENT 
 

 

5.1 INTRODUCTION 
 

In the following sub-sections of this chapter, the existing environmental conditions around the 

proposed wellsite (hereafter will be referred as study area) with respect to land (including topography, 

geology, and seismicity), air, noise and water,  are described in detail  . The chapter also describes the 

biological and general socio-economic conditions of the study area. The environmental status of 

the this area has been studied in November 2017 (post-monsoon season). 

5.2 STUDY AREA 

The proposed project site is located at the EP-4 Block, Pyay district of Bago region, in the Republic 

Union of Myanmar. The Block lies between latitudes 18º30'00" N and 18º48'30" N and longitudes 

95º00'00" E and 95º15'00" E and the total area of this block is 841 km2.The well site is located 130 

km south-west of Nay Pyi Taw city and 160 km north-west of Yangon city. Administratively, the 

block falls under Bago West division. The location of the drilling wellsite  is shown in Figure 5.1. 

 

Figure 5.1: Location of Wellsite 

5 
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The environmental conditions around the wellsite area were inspected during the field survey 

and the same have also been assessed with the help of toposheet and satellite imageries 

5.3 REGIONAL SETTING 
 

5.3.1 Topography and Geology 
 

Topography 
 

The terrain of the study area is flat and elevated in some regions. Topographically, it consists of 

plain to low highland, elevation of which varies between 26 m and 226 m above mean sea level 

(amsl). Overall, the topography is flat with some hilly patches. The elevation map of the study 

is provided in Figure 5.2. 

 

Figure 5.2: Elevation Map of the Study Area 

Geology of the EP-4 Block 

Block EP-4 falls in the flat central part of Myanmar, geologically identified as Pyay Embayment 

Basin. This   is an oil-rich onshore basin developed parallel to the converging continental and 

marine plate boundaries. The rocks mainly comprise Eocene Laungshe Shale, Tilin and 

Pondaung Sandstones and the Oligocene-Miocene Pegu Group. This group includes interbedded 

sandstones, shales, and coals of deltaic to fluvial facies, and shallow marine shales, limestones, 

and sandstones. The major geological formation of the block is listed in Table 5.1. 

The Block region is characterised by the three isolated anticlines trending in NNW-SSE 

direction and Ohne-Monzintaung anticline. 



Asian Consulting Enterprises Pte. Ltd. 5-3 Asian Consulting Engineers Pvt. Ltd. 

EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 

Republic of the Union of Myanmar 

 

 

Table 5.1: Geology of EP-4 Block 
 

Age Formation Dominant Lithology Thickness (ft) 

Pliocene Ayeyarwady Coarse Grained sandstones 3000+ 

Unconformity 

U. Miocene Obogon Sandy Alternations 3000+ 

M. Miocene Kyaukkok Sandstones 2600+ 

L. Miocene Pyawbwe Clays 4020 

Unconformity 

U. Oligocene  Sandstones 1500 

M. Oligocene  Clays 3000 

L. Oligocene ------------------------------------------Missing--------------------------------------------- 

U. Eocene Yaw Clays 2800-3000 

L. Eocene Paunggyi Conglomerates 2470+ 

Cretaceous  Slaty Shales/ Limestones in 

Places 

2500+ 

(Source: Myanma Oil & Gas Enterprise) 

 

5.3.2 Seismicity 
 

The Indo-Burma Orogenic Belt is an important geotectonic element of Southeast Asia and 

seismically active region as it falls under the Alpine-Himalayan Earthquake Belt. There exist 

four tectonic plates in and around Myanmar: the Indian, Eurasian, Burma, and Sunda Plates. 

Earthquakes in Myanmar  mainly occur due to the continuous subduction of the northward-

moving Indian plate under the Burma platelet(a part of the Eurasian Plate) and the northward 

movement of the Burma platelet along the Sagaing Fault from a spreading centre in the 

Andaman sea. As per the Regional Tectonic Setting of Myanmar, the proposed project area falls 

in the Burma Plate and in the right of Sagaing Fault (Figure 5.3). 

The proposed project site is in Seismic Zone II as per Seismic Zonation Map of Myanmar 

(2005), with probable range of ground acceleration, i.e. intensities ranging from 0.1 to 0.15 g 

and VII Modified Mercalli (MM) Scale class, which signifies that the project site is located on 

moderate seismic intensity zone. Hence, probability of having high intensity earthquake is 

negligible. The project site is marked on the Seismic Zonation Map of Myanmar and is shown 

in Figure 5.4. 
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Figure 5.3: Regional Tectonic Setting of Myanmar 
 

Earthquakes 
 

Myanmar is earthquake-prone zone as it lies in one of the two main earthquake belts of the 

world, known as the Alpide Belt. The major historical earthquakes of Myanmar, which were 

recorded centuries ago in terms of damages of well-known pagodas around the country are listed 

in the Table 5.2. There is lack of detailed study on the events such as the paleo-seismological 

studies, because there is no record available for most of the events about exact magnitudes (M), 

locations and the depths. 
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Figure 5.4: Deterministic Seismic Hazard Map of Myanmar 

(Maung Thein and Tint Lwin Swe, 2005) 

 

Two important segments of the Fault (Taungoo – Bagoand Sagaing – Tagaung) have shown no 

seismic activity for more than half a century. Consequently, there is a possibility of strong and 

major earthquake in near future along the Sagaing Fault. It is   a 1500 km long tectonic fault, 

which passes through the cities of Nay Pyi Taw, Bago, Sagaing and Mandalay and is adjacent 

to Yangon. 

Table 5.2: List of the Historical Earthquakes in Myanmar 

SI. No. Date Location Magnitude 

1. 12th September 1946 Tagaung M=7.5 RS. 

2. 12th September 1946 Tagaung M=7.75 RS. 
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SI. No. Date Location Magnitude 

3. 16th July 1956 Sagaing M=7.0 RS; Several pagodas 

were severely damaged (40 to 

50 persons killed). 

4. 8th July 1976 Bagan M=6.8 RS; Several pagodas in 

Bagan Ancient City were 

severely damaged (only 1 

person killed). 

5. 22nd September 2003 Taungdwingyi M=6.8; RS Severe damage to 

rural houses and religious 

buildings (7 persons killed). 

6. 2011 Tarlay M= 6.8 RS. 

7. 24th March 2011 Eastern Shan State M=6.8 RS. 

8. 2012 Thabeikyn M=6.8 RS. 

9. 3rd August 2012 80 Miles of Northeast 

of Myitkyina 

M=5.0 RS. 

10. 11th November 2012 Sagaing Fault M=6.8 RS. 

11. 28th November 2014 17.18° N & 96.66 ° E M=5.1 RS. 

12. 2nd January 2013 Myanmar M= 3.2 RS. 

13. 3rd April 2013 Thayet -Aunglan M=5.4 RS. 

14. 11th April 2013 Myanmar M=5.4 RS. 

15. 2nd August 2013 Myanmar-India 

Border 

M=5.0 RS. 

16. 20th September 2013 Myanmar M= 5.3 RS. 

17. 29th October 2013 Myanmar M= 4.7 RS. 

18. 17th December 2013 Myanmar-India 

Border 

M=4.2 RS. 

19. 19th February 2015 Myanmar M=3.8 RS. 

20. 15th April 2015 Myanmar M=4.1 RS. 

21. 20th November 2014 Myanmar India Border M= 5.6 RS. 

22. 21st December 2014 Myanmar M= 5.0 RS. 

23. 26th December 2014 Myanmar M= 3.3 RS. 

24. 5th January 2017 Myanmar M= 4.3 RS. 

25. 18th January 2017 Myanmar M=4.2 RS. 

26. 23rd February 2017 Myanmar M=3.4 RS. 

27. 24th May 2017 Myanmar M=3.7 RS. 

28. 3rd June 2017 Myanmar M= 4.8 RS. 

29. 2nd September 2017 Myanmar M= 4.9 RS. 

30. 23rd September 2017 Myanmar M= 3.5 RS. 

31. 11th August 2017 Myanmar M= 4.1 RS. 

32. 29th December 2017 Myanmar M= 4.7 RS. 

33. 18th April 2018 Yangon M= 5.5 RS. 

34. 24th April 2018 Burma M= 5.1 RS. 

35. 27th May 2018 Myanmar M=4.5 RS. 

36. 5th June 2018 Myanmar M=4.8 RS. 

37. 16th August 2018 Yangon M= 4.9 RS. 
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SI. No. Date Location Magnitude  

38. 16th January 2019 Myanmar M= 5.1 RS. 

39. 10th February 2019 Myanmar M=5.2 RS. 

40. 13th March 2019 Myanmar M=4.5 RS. 

Source: Hazard profile of Myanmar 

5.3.3 Flood 

Flooding has been one of the major threats in Myanmar which may occur due to several reasons 

such as heavy precipitations, rapid snow melts, coastal storm surges, failure of dams and other 

control works. Floods occur during monsoon season (mid-May to October) with July and August 

the most vulnerable months. The major flood records of Myanmar are listed in Table 5.3. 

Table 5.3: Major Flood record of Myanmar (since 1966) 
 

Sl. 

No. 
     Stations 

Danger Level 

DL (cm) 

Max. WL 

(cm) 
Flood Duration 

Above 

DL (m) 
Year 

1. Ayeyarwady 

i. Hinthada 1342 1582 23 days 12 hrs 2.40 1966 

ii. Chauk 1450 1532 12 days 12 hrs 0.82 1974 

iii. Minbu 1700 1982 17 days 12 hrs 2.82 1974 

iv. Aunglan 2550 2737 15 days 1.87 1974 

v. Pyay 2900 3025 13 days 1.25 1974 

vi. Myitkyina 1200 1411 4 days 12 hrs 2.11 1979 

vii. Katha 1040 1154 7 days 6 hrs 1.14 1979 

viii. Bhamo 1150 1338 8 days 2 hrs 2.38 2004 

ix. Mandalay 1260 1382 16 days 1.22 2004 

x. Sagaing 1150 1274 17 days 6 hrs 1.24 2004 

xi. Nyaung Oo 2120 2263 16 days 12 hrs 1.43 2004 

2. Chindwin 

i. Hkamti 1360 1771 18 days 6 hrs 4.11 1991 

ii. Homalin 2900 3107 18 days 6 hrs 2.07 1968 

iii. Mawlaik 1230 1608 15 Days 12 hrs 3.78 1976 

iv. Kalewa 1550 1920 10 days 12 hrs 3.70 2002 

v. Monywa 1000 1099 9 days 6 hrs 0.99 2002 

3. Sittoung 

i. Toungoo 600 725 16 daya 18 hrs 1.25 1973 

ii. Madauk 1070 1244 31 days 1.74 1997 

4. Dokhtawady 

i. Hsipaw 600 618 12 hr 0.18 1971 

ii. Myitnge 870 1048 8 days 6 hrs  1.78 2006 

5. Shwegyin 

i. Shwegyin 700 927 4 days 12 hrs  2.27 1997 

6. Thanlwin 

i. Hpaan 750 936 38 days 1.86 2002 

7. Bago 

i. Bago 910 950 2 Days and 6 hrs 0.4 1995 

Source: Department of Meteorology and Hydrology (DMH). 
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Heavy rainfall triggering the monsoonal seasonal floods in 2018 majorly affected the Bogo 

region of Myanmar and other regions, namely Mon State, Mon State Kayin State, Ayeyarwardy, 

Yangon & Tanintharyi. About 1,40,000 people were displaced by this flood including the death 

of about 16 people. Out of these, some of the peoplewere able to  return to their homes but 

about 1,22,000 of people  remained displaced in 263 evacuation sites of the affected areas 

(Source: Situation Report, 2018 by World Health Organization). The flood-affected areas of 2018 

are shown in the Figure 5.5. 

5.4 PHYSICAL ENVIRONMENT 

5.4.1 Climate and Micro-Meteorology 

The climate of Myanmar is dominated by the tropical monsoon with typical strong monsoon 

rainfall and a fair share of sun along with high humidity. Rainfall is highly seasonal and 

concentrated in the hot humid months of the southwest monsoon (May – October) and in almost 

dry months during the northeast monsoon (December - March). 

The Block area experiences three seasons i.e. winter (November-February), summer (March- 

May) and Monsoon (June-October). Temperatures remain on the higher side throughout the 

year, especially in the summer months (March to May). The winter months (November-

February) are somewhat milder (temperature varies between 10°C and 20°C) than the rest of 

the year. The onset of monsoon takes place towards the end of May and extends till early 

November. An annual rainfall of 1226 mm was recorded in the year 2014. The Pyay district 

receives less rainfall and temperature varies from maximum of 40°C to minimum of 15°C. 

Table 5.4 shows the temperature profile of Pyay town (1.5 km towards North-East corner of 

EP-4) for 2014. 

In general, the climate in the Block is moderately hot and humid, with a moderately cold winter 

and hot summer seasons. Mostly, the Block does not have high precipitations. 

Wind Pattern 

The dispersion of pollutants is influenced by the wind speed and wind direction in an area. It is 

considered as the important data for predicting the air quality impacts during drilling and testing 

activities. The prominent wind directions at the Block area is from North-west (21%). The 

highest wind speed is observed from north-north west direction with more than or equal to 8 

m/s. The calm wind conditions prevailed for 25.96% of the total time. Pattern of wind direction 

in the Block is presented in Figure 5.6. 
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Figure 5.5: Flood-affected Areas in Myanmar, 2018 

Source: Myanmar Information Management Unit (MIMU), website 

5.4.2 Existing Land Setting 

The EP-4 Block is located at Pyay district of Bago region. The proposed project site is located 

at EP-4 Block. Nawaday bridge  is connecting between two township of Pyay and Padaung across 

Ayeyarwaddy river. 
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Table 5.4: Average Monthly Temperature & Rainfall Data of Pyay Town (Year-2014) 
 

Month 

 

 
Temperature 

 

Jan 

 

Feb 

 

Mar 

 

Apr 

 

May 

 

Jun 

 

Jul 

 

Aug 

 

Sep 

 

Oct 

 

Nov 

 

Dec 

 
Annual 

Average 

Maximum (°C) 32.2 35.0 38.8 40.2 37.7 33.4 31.2 31.6 33.0 33.7 33.3 - 35 

Minimum (°C) 15.7 16.0 18.3 23.6 24.2 23.7 22.9 22.8 22.5 22.2 20.2 - 21 

Precipitation (mm) - - - - 57.2 289.3 400.3 282.7 86.4 32.0 78.0 - 1225.8 

Source: Ministry of Metereology and Hydrology Pyay District, Pyay 

 
 

 

Figure 5.6: Wind Rose Showing Prominent Wind Directions for Block EP-4 

(October to November 2017) 

5.4.3 Land Use Land Cover (LULC) 

The Bago region, in general, includes agricultural land, arable land, plantation land, pasture land 

and builtup areas. 

Land Use Land Cover mapping of the Block was carried out  using GIS and remote-sensing 

tools and authenticated by the ground truthing during the site visit.  LANDSAT imageries of 

2019 of the area were used to conduct this mapping What was discovered after this exercise 

was  that almost 55% of the Block area constitutes trees and shrubland followed by fallow and 

harvested land of 16%; agriculture land (16%), degraded/barren land (8%), waterbodies (4%) 

and builtup area (1%). Table 5.5 describes various categories of Land Use Land Cover in the 

study area. Figure 5.7 & Figure 

Table 5.5: Landuse Area Details: Study Area 
 

Sl. No. Land Use Classes Area (ha) Percentage 

1. Agriculture 1232.91 15.65 

2. Fallow & Harvested Land 1264.63 16.06 

http://en.wikipedia.org/wiki/Precipitation
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Sl. No. Land Use Classes Area (ha) Percentage 

3. Builtup Area 90 1.14 

4. Trees and Shrubland 4339.27 55.09 

5. Waterbodies 314.41 3.99 

6. Barren Land 635.35 8.07 

 Total 7876.57 100 

 

Figure 5.7: Land Use Classification of the Study Area 
 

The changes in Land Use Land Cover of 2013, 2015 and 2019 with respect to EP-4 Block 

areas along with land use classification are shown in Figures 5.9 & Figure 5.10.  

 

Figure 5.8: Landuse/ Land Cover Map of the Study Area 

(LANDSAT imageries of Jan 2019) 
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Figure 5.9: Changes in Landuse Pattern (2013, 2015, 2019) 

EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, Republic of the Union of Myanmar 
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Figure 5.10: Changes in Land Use Pattern classification (2013, 2015 & 2019) 

Land Use changes in 2013, 2015 & 2019 

Landsat 8 (15 m resolution) Imagery of 2013 shows that about 47% i.e. maximum  area was 

covered by trees & shrubland.  Approximately 4% area was covered by water bodies/rivers, 5% 

area was covered by degraded /barren land, 29% of area was covered by Agricultural land, 15% 

of area was covered by fallow and harvested land with no settlements/builtup area. 

Land-use Pattern 2013 

  Land Use Pattern 2015  

Land use Pattern 2019 
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Landsat 8 (15 m resolution) Imagery of 2015 shows that the area covered by trees and 

shrubland increased up to 53% from 47%. Trees and shrub land is again found out to occupy 

the maximum coverage area. Approximately 4% area was covered by water bodies/rivers, 6% 

area was covered by degraded /barren land. There was no change observed in the Land Use 

pattern of waterbodies and barren /degraded land. The Land Use pattern of Agricultural land 

was reduced to 20% this year whereas 1% increments was observed in both builtup and fallow 

and harvested land use patterns in 2015. Approximately 1% of land was covered by 

settlements/builtup area and 16% of area was covered by fallow and harvested land. 

Landsat 8 (15 m resolution) Imagery of 2019 shows that there is no change observed in 

waterbodies, builtup area/settlements and in the fallow and harvested Land Use pattern in the 

year 2019 as the percentage of coverage remain similar to 2015 Land Use pattern. There is slight 

increment in the land coverage of degraded /barren land and trees and shrubland. The land 

coverage of trees and shrubland increased up to 55% from 53% whereas the barren land 

increased to 8% from 6% as in year 2015. In addition, the land coverage of agricultural land 

decreased to 16% from 20%. 

 The comparison of LULC Landsat imageries from 2013 to 2019 has led to the following 
conclusions: 

 

• That there is major increment in the land coverage by trees and shrubland, which is the 

positive change from the environmental perspective. 

• That some part of agricultural land has been converting into barren land, and fallow and 

harvested land. 

Changes with respect to LULC between 2015 and 2019 imageries were minimal, when 

compared to changes between 2013 and 2015 (Figure 5.9). 

5.4.4 Soil Characteristics 
 

The soil quality was assessed by analysing the samples collected from five (05) villages from 

the study area. The coordinates of the soil sampling locations and their directions from the 

wellsite are given in Table 5.6 and represented in Figure 5.11 respectively. Soil samples were 

analysed for physico- chemical parameters to understand the nutrient content in soil and soil 

health. Soil quality reflects how well a soil performs the functions of maintaining biodiversity 

and productivity, partitioning water and solute flow, filtering and buffering, nutrient cycling and 

providing support for plants. Sampling locations were chosen based on reconnaissance survey 

of the study area, prevailing activities and accessibility within the study area. 

Table 5.6: Details of Soil Sampling Locations 
 

Sample 

Code 
Location 

Geographical Coordinates Direction from the 

Wellsite Latitude Longitude 

SS 1 Thea Kaw 18° 41' 54.7" N 95° 04' 46.7" E South 

SS 2 Thee Kone 18° 43' 37.1" N 95° 07' 24.2" E South-East 

SS 3 Ye Twin Hla 18° 44' 36.0" N 95° 02' 24.5" E West 

SS 4 Yae Win 18° 43' 05.8" N 95° 06' 35.9" E South-East 

SS 5 TaungMyat Nar 18° 45' 11.1" N 95° 09' 08.7" E North-East 

Methodology 

Samples were collected by hand-driven sampling Auger. U.S. EPA Standard Operating 

Procedure (2012) method was followed for soil sampling. All the soil samples were taken at 

desired sampling depth (sub-surface) from the exposed soil surface depending upon the soil 
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quality. Analytical results of the soil quality are presented in Table 5.7. 

 

 

Figure 5.11: Soil Sampling Locations 
 

Photo Plates 5.1and 5.2 show the soil quality monitoring at different locations in the study 

area. Soil quality results are given in Table 5.7. 

 

  

Photo Plate 5.1: Soil Sampling near 

Yae Win 

Photo Plate 5.2: Soil Sampling at Thea 

Kaw Village 
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Table 5.7: Soil Quality Analytical Results 
 

 

 
Sl. 

No. 

Sampling Locations 

 

 
Parameters 
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Location Code SS 1 SS 2 SS 3 SS 4 SS 5 

1. pH - 7.28 8.3 8.25 8.06 7.36 

2. Color, Hazen units - Blackis 

h Grey 
Grey Grey 

Blackish 

Grey 

Blackish 

Grey 

3. Moisture, % 12.46 16.77 2.72 8.47 4.71 

4. Organic Matter, % 1.83 2.26 1.15 1.45 3.47 

5. Organic Carbon, % 1.06 1.31 0.67 0.84 2.01 

6. Total Kjehldal Nitrogen, % 0.07 0.06 0.07 0.06 0.07 

7. Chloride mg/kg 744.64 897.52 228.57 177.06 89.47 

8. K available mg/kg 1054.38 1869.32 1875.89 1243.58 1804.29 

9. Na available mg/kg 186.22 582.41 204.65 547.99 584.49 

10. P available mg/kg 91.32 126.57 60.93 9.17 164.84 

11. Ca available mg/kg 1375.21 5045.22 2473.21 4597.1 4091.43 

12. Mg available mg/kg 1301.47 1876.45 1962.35 2351.86 1170.47 

13. Bicarbonates mg/kg 304.47 2082.08 1624.54 760.69 419.81 

14. Na adsorption ratio - 0.26 0.64 0.31 0.73 0.93 

15. Texture (sand) % 22.04 41.06 7.9 15.45 27.41 

16. Texture (clay) % 74.76 55.01 86.27 72.13 61.82 

17. Texture (silt) % 3.19 3.92 5.83 12.42 10.77 

18. Oil & Grease % 0.17 1.02 0.21 0.1 0.01 

Soil Quality: Analytical Results 
 

The parameters were selected with an objective of acquiring insights into the characteristics of 

the soil. Interpretation made from the soil quality results are: 

• Soil pH in the study area ranged from 7.28 to 8.3 being maximum at SS2 (Thee Kone 

village) and found to be slightly alkaline in nature at all the monitoring locations. 

• Organic matter in soil samples varied between 1.15 and 3.47%, which is optimum range 

for soil health. Nitrogen and phosphorous in the soil were found in the range from 0.06 to 

0.07% and from 9.17 to 164.84 mg/kg respectively. Nitrogen and phosphorous are present 

in good amount in the examined soil and these both are essential in plant growth and 

production. 

• The macro nutrients like potassium, calcium and magnesium varied from 1054 to 1875 

mg/kg, 1375 to 5045 mg/kg, and 1170 to 2351 mg/kg respectively, which are present in 

excessive amount and are indicative of good soil permeability and a structure suitable for 

the  cultivation. 

• Sodium Adsorption Ratio (SAR) is a ratio to measure  the suitability of water for irrigation 

purposes. The higher the SAR, the less suitable the water is for irrigation. The Sodium 

Absorption Ratio varying from 0.26 to 0.93 indicates that the permeability of the soil is not 

affected. 

• Sand, silt and clay percentage in soil samples of the study area varied between 7.9 and 

41.06%, 3.19 and 12.42%, and 55.01 and 86.27% respectively. Based on this, textural class 

of the analysed samples at all locations displays clayey loam, which is smooth when dry 

and silky when wet. The fine clay soil can hold more water than the coarse sand soil. 
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5.4.5 Air Environment 

The ambient air quality of the study area was monitored at four (04) locations with respect to 

PM10, PM2.5, SO2 and NO2. The data generated with respect to the air pollutants in the 

environment helped to determine the present air quality status in the study area. The details 

were also used to assess the background concentration of pollutants, which will help in 

determining the effects of the proposed project on the environment.  

The main considerations involved in selecting the monitoring stations were availability of 

reliable power supply, accessibility to the site, topography, security, dominant wind direction 

and even distribution of sampling locations in the study area. Of all these criteria, electricity 

was the primary criteria on basis which the locations were selected since many of the villages 

within the study area did not have Government-supplied electricity. 

Out of these four (04) air monitoring locations, sampling at three (03) locations was carried out 

using Diesel Generator (DG) sets. DG sets were placed away (more than 30 meters) from the 

combined PM10 & PM2.5. Air sampler was placed  in the upwind direction to avoid any 

interference due to the emissions from DG sets. The equipment was placed at open space free 

from trees and vegetation, which otherwise could have acted as a sink of pollutants resulting in 

lower levels in the monitoring results.  

At locations close to the road, the equipment was placed at least 100 m away from these roads 

to avoid resuspension of road dust particles. Ambient air quality monitoring for the above 

parameters was conducted at each station adopting a 24 h schedule. Combined PM10 & PM2.5  

sampler and impingers with absorbing solution were used to collect samples for SO2 and NO2.  

The methods of analysis for different air quality parameters are given in Table 5.8 below. 

Table 5.8: Methodology for Ambient Air Quality Monitoring 
 

Parameters Method of Measurement 

PM10 Gravimetric 

PM2.5 Gravimetric 

SO2 Improved West and Gaeke 

NO2 Modified Jacob & Hochheiser (Na-Arsenite) 

Ambient Air Quality Standards as per Myanmar National Environmental Quality (Emission) 

Guidelines, 2016 were compared with the results of the baseline survey carried out to determine 

the background status of the air quality. The air quality standards as per National Environmental 

Quality (Emission) Guidelines, 2016 are provided below in Table 5.9. 

Table 5.9: Air Quality Standards as per National Environmental Quality (Emission) 

Guidelines, 2016. 
 

Parameter Averaging Period Guideline Value(μg/m3) 

Particulate matter (PM10) 
1-year 

24-hour 

20 

50 

Particulate matter (PM2.5) 
1-year 

24-hour 

10 

25 

Sulfur dioxide (SO2) 
24-hour 

10-minute 

20 

500 

Nitrogen dioxide (NO2) 
1-year 

1-hour 

40 

200 

(Source: National Environmental Quality (Emission) Guidelines, 2016.) 
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There are no industries located within the study area. These areas were mainly surrounded by the 

agricultural land and open land covered with sparse vegetation. Most of the roads within the 

study area were unpaved roads, which are a source of inexhaustible supply of dust. The entry of 

these dust particles into air by every passing vehicle may also contain other airborne pollutants 

and hence, these are considered as the major contributor to the air pollution. The locations of the 

Ambient Air Quality Monitoring Stations within the study area are given in Table 5.10 and 

shown in Figure 5.12. 

Table 5.10: Ambient Air Quality Monitoring Stations 
 

Location Code Location Area Category Coordinates 
Direction from the 

Wellsite 

AQ-1 Thea Kaw Residential 
18° 42' 00.0" N 

95° 04' 47.6" E 
South 

AQ-2 Ye Twin Hla Residential 
18° 44' 40.5" N 

95° 02' 16.6" E 
West 

AQ-3 Yae Win Residential 
18° 43' 05.1" N 

95° 06' 35.2" E 
South-East 

AQ-4 Swe Taw Residential 
18° 45' 04.9" N 

95° 07' 39.3" E 
North-East 

 
 

Figure 5.12: Air Quality Monitoring Location Map 
 

Photo Plates 5.3 to 5.6 show the air quality monitoring at four locations in the study area. 
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Photo Plate 5.3: Air Quality Monitoring at Thea Kaw 
 

Photo Plate 5.4: Air Quality Monitoring at Yae Twin Hla 
 

Photo Plate 5.5: Air Quality Monitoring at Yae Win Village 
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Photo Plate 5.6: Air Quality Monitoring at Swe Taw 

Ambient Air Quality Monitoring Results 

The 24-hour PM10 and PM2.5 levels varied between 39.5g/m3 and 53.1g/m3, and 22.4g/m3          

and 32.5g/m3 respectively. All these values are well within the specified limits as per Myanmar 

National Environmental Quality (Emission) Guidelines, 2016 except for Ye Twin Hla and Yae 

Win villages where a slight increase in the values were noted. 

The values of SO2 and NO2 varied from 6.1 to 7.2 g/m3 and 19.6 to 21.2 g/m3 respectively. 

All these values are found to be well within the specified limits as per Myanmar National 

Environmental Quality (Emission) Guidelines, 2016. The ambient air quality monitoring data 

is given in Tables 5.11. 

Table 5.11: Summary of Monitored Air Quality in the Study Area 
 

Location Code Station Location 
24-hourly Results (g/m3) 

PM10 PM2.5 SO2 NO2 

AQ-1 Thea Kaw 39.5 22.4 6.2 20.1 

AQ-2 Ye Twin Hla 53.1 32.5 7.2 21.2 

AQ-3 Yae Win 50.5 28.4 6.4 20.1 

AQ-4 Swe Taw 44.7 25.3 6.1 19.6 

5.4.6 Noise Environment 
 

The aim of the baseline noise monitoring is to obtain background noise level data within the 

study area, especially in the human settlements for future reference. The ambient noise monitoring 

was conducted at four (04) locations within the study area on a 24-hour basis and in the nearby 

settlements as given in Table 5.12 and shown in Figure 5.13. Since there are no industries within 

the study area, the major sources of noise may include road traffic, household gadgets, markets 

and loudspeakers playing on occasions such as during worships in the temples. 

Table 5.12: Noise Quality Monitoring Stations 
 

Location Code Location Area Category Coordinates 
Direction from the 

Wellsite 

NQ-1 Thea Kaw Residential 18° 42' 00.0" N 

95° 04' 47.6" E 

South 

NQ-2 Ye Twin Hla Residential 18° 44' 36.0" N West 
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Location Code Location Area Category Coordinates Direction from the 

Wellsite 

   95° 02' 24.5" E  

NQ-3 Yae Win Residential 18° 43' 05.1" N 

95° 06' 35.2" E 

South-East 

NQ-4 Swe Taw Residential 18° 45' 04.9" N 

95° 07' 39.3" E 

North-East 

 

 

Figure 5.13: Noise Quality Monitoring Location Map 

Noise Monitoring Methodology 

Ambient noise levels/Sound pressure levels (SPLs) were measured by a portable sound level 

meter having in-built facilities to read noise level directly in dB (A). A-weighted equivalent 

continuous sound pressure level (Leq) values were computed from the values of A-weighted 

SPL measured with the help of noise meter. 

Ambient noise level monitoring was carried out in the post-monsoon season of 2017. At each 

location, noise monitoring was conducted continuously over a period of twenty-four hours to 

obtain Leq values at uniform time intervals of one (01) hour. Photo Plate 5.7 shows the noise 

monitoring results. 
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Photo Plate 5.7: Noise Monitoring at Thea Kaw and Swe Taw Village 

 
Daytime Leq has been computed from the hourly Leq values between 7 a.m. and 10 p.m. and 

night-time Leq from the hourly Leq values between 10 p.m. and 7 a.m. using the following 

formula: 

1  9 Li 1 15 Li 

L 
night 

= 10 log 1010 

9 i =1 

L 
day 

= 10 log 1010 

15 i =1 

Where, Li = Leq value of the ith hourly time interval. 
 

Area category: I-Industrial, C-Commercial, R-Residential, S-Silence zone 

Daytime: 7.00 a.m. to 10.00 p.m.; Nighttime: 10.00 p.m. to 7.00 a.m. 

Noise Monitoring Results 
 

Noise levels during daytime in residential areas were observed in the range of 47.5 dB(A) to 

55.5 dB(A) being slightly exceeding the limit at location NQ-1as per National Environmental 

Quality (Emission) Guidelines, Myanmar, 2015. Noise levels at these locations are attributed 

to vehicular movements. 

Noise levels during night-time were observed in the range of 41.5 dB(A) to 44 dB(A), which 

are within the standard limit. There are no industries in the study area. Day and night noise 

levels with their respective locations along with coordinates are given in Table 5.13 and 

graphically represented in Figure 5.14 & 5.15. 

Table 5.13: Summary of Ambient Noise Levels Monitored in the Study Area 
 

 

Location Code 

 

Location 

 

Area Category 
Day Night 

Leq Limit Leq Limit 

NQ-1 Thea Kaw Residential 55.5 55 44 45 

NQ -2 Ye Twin Hla Residential 47.5 55 41.5 45 

NQ -3 Yae Win Residential 48 55 42 45 

NQ -4 Swe Taw Residential 51 55 43.5 45 

Note: Limit as per National Environmental Quality (Emission) Guidelines, Myanmar, 2016. 

eq eq 
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Figure 5.14: Noise Quality Monitoring Results (Leq Day Time) 
 

 
Figure 5.15: Noise Quality Monitoring Results (Leq Night Time) 

 

5.4.7 Water Environment Hydrology and Drainage 

The study area is located at the western side of Ayeyarwady River (Length 2170 km; drainage 

area 413,710 km2), which is country’s largest river. The Ayeyarwady River in Myanmar flows 

from the Himalayan Mountain Range in the north to the Andaman Sea in the south. The 

Ayeyarwady River Basin and the Catchment occupy 60% of the country area traversing Chin, 

Kachin, Shan states, Mandalay, Magwe, Bago, Yangon and Ayeyarwady Divisions. In the study 

area Ayeyarwady River enters from the North-Eastern part of the Block near Nawaday Bridge 

and flows through the middle of the Block bordering the Padaung administrative areas and exits 

from the Southern part near Te Gyi Kone village (Photo Plate 5.8 & 5.9). 

The major source of water in the study area is the Ayeyarwady River. Besides, few other small 

streams also pass through the study area  most of which are non-perennial and rain- fed and 

remain dry during the hot season. At the time of our field survey, non-perennial streams and 

ponds 

Limit Leq Day 

N1 N 2 N 3 N 4 

56 

54 

52 

50 

48 

46 

44 

42 

Day Time Noise Monitoring 

N 1 N 2 N 3 N 4 

 
Leq Night Limit (Leq) 

46 

44 

42 

40 

38 

Night Time Noise Monitoring 
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Streams were carrying substantial amount of water, i.e during the post-monsoon season. The 

Drainage Map of the study area is shown as Figure 5.16. 
 

Photo Plate 5.8: Ayeyarwady River  Photo Plate 5.9: Pond near Ye Twin Hla 

 

Figure 5.16: Drainage Map of the Study Area Village 
 

Water Quality 
 

To assess the water quality within the study area, surface water and groundwater sampling was 

carried out during the post-monsoon season. Surface water and groundwater samples were 

collected at four (04) and six (06) (dug wells) locations respectively (Photo Plates 5.10 to 5.12). 

Samples were analysed for various physico-chemical parameters to know the present status of 

the water quality. All precautions and care were taken during the sampling to avoid 

contamination. Sampling and analysis of the samples was carried out as per established standard 

methods and procedures prescribed by the WHO, and “Standard Methods for Examination of 

Water and 
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Wastewater” published by APHA et al The results of water analysis have been compared with 

WHO drinking water standards to assess their suitability for the drinking purposes. 
 

  

Photo Plate 5.10: Ground Water Sampling 

at Thea Kaw Village 

Photo Plate 5.11: Surface Water 

Sampling at Ayeyarwady River 

 

 

Photo Plate 5.12: Non-perennial Stream near Village Thea Kaw 

 
Details of the surface water sampling locations are given in the Table 5.14 and Figure 5.17. 

 

Table 5.14: Description of Surface Water Sampling Locations 
 

 
Station Code 

 
Sampling Location 

Coordinates Direction 

from the 

Wellsite 
Latitude Longitude 

SW1 Thea Kaw 18° 41' 58.0" N 95 04' 42.7"E South 

SW2 Ye Twin Hla 18° 44' 35.5" N 95° 02' 24.4" E West 

SW3 At Ayeyarwady River 18° 41' 54.7" N 95° 04' 46.7" E South-East 

SW4 TaungMyat Nar 18° 45' 11.1" N 95° 09' 08.7" E North-East 

On-site Surface Water Quality: Analytical Results 
 

Monitoring locations were determined on basis of the drainage pattern, location of residential areas 

representing different activities,  andareas likely to be impacted, which can represent the  
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baseline conditions. The temperature, pH and conductivity were analysed on site at the place of 

sample collection i.e. Ayeyarwady River and non-perennial stream (Photo Plates 5.13 to 

5.15).The conductivity level was found to be 0.12mS/cm and 0.38 mS/cm for Ayeyarwady 

River and non-perennial stream near Thea Kaw village respectively. The pH was in the range 

of 9.5 for the River water and 9.6 for the stream near village Thea Kaw. The analytical results 

of collected surface water samples are presented in Table 5.15. 

 

  

Photo Plate 5.13: On-site Water Testing of 

Non-perennial Stream near Thea Kaw 

Village 

Photo Plate 5.14: On-site Water Testing 

of Pond near Taung Myat Nar Village 

 

Photo Plate 5.15: On-site Water Testing of Pond near Village Ye Twin Hla 
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Figure 5.17: Surface Water Quality Monitoring Location Map 

Table 5.15: Analytical Results of Surface Water 

Sl. No. 

Sampling  

Locations  

 

 

Parameters 

 

 
Units 

 
Thea Kaw 

(Seasonal 

Stream) 

 
Ye 

Twin 

Hla 

(Pond) 

 
At     

Ayeyarwady 

River 

 
Taung 

Myat 

Nar 

(Pond) 

Drinking 

Water 

Standards 

– WHO, 

2017 
Location Code SW 1 SW 2 SW3 SW4 

1. pH - 7.62 7.15 7.4 7.75 6.5 - 8.5 

2. Conductivity µS/cm 390.5 536.5 212.7 892.1 - 

3. Color  <1.0 <1.0 <1.0 <1.0 - 

4. Turbidity NTU 15.8 1.5 90.5 0.5 - 

5. DO (mg/l) 6.1 6.3 6.3 6.2 - 

6. Total Hardness (mg/l) 136 248 76 132 - 

7. Calcium hardness 

(as Ca2+) 

(mg/l) 
21.8 39.76 12.18 21.16 - 

8. Magnesium 

hardness 

(mg/l) 
19.93 36.21 11.18 19.44 - 

9. Total Solids (mg/l) 336 400 280 614  

10. TDS (mg/l) 246 338 134 562 500 

11. TSS (mg/l) 26.5 3 188 0.5  

12. Nitrate (mg/l) 2.25 0.79 2.86 0.68 50 

13. Nitrite (mg/l) <0.01 <0.01 <0.01 <0.01 3 

14. Ammonia 

Nitrogen 

(mg/l) 
<0.04 <0.04 <0.04 <0.04 - 

15. Total Alkalinity (mg/l) 120.6 132.66 100.5 514.56 - 

16. Sulphate (mg/l) 84.22 154.37 19.87 15.93 500 
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Sl. No. 

Sampling  

Locations  

 

 

Parameters 

 

 
Units 

 
Thea Kaw 

(Seasonal 

Stream) 

 
Ye 

Twin 

Hla 

(Pond) 

 
At     

Ayeyarwady 

River 

 
Taung 

Myat 

Nar 

(Pond) 

Drinking 

Water 

Standards 

– WHO, 

2017 
Location Code SW 1 SW 2 SW3 SW4 

17. Fluoride (mg/l) 0.01 0.23 <0.01 0.27 1.5 

18. Sodium (mg/l) 45.8 47 9.3 25.4 200 

19. Potassium (mg/l) 3.6 2.9 2.9 1.9  

20. Iron Dissolved (mg/l) 0.7 0.2 7 0.1 - 

21. BOD (mg/l) 20 15 12 15 - 

22. COD (mg/l) 66.67 44.45 33.34 44.45 - 

23. Mercury (mg/l) <0.01 <0.01 <0.01 <0.01 0.001 

24. Lead (mg/l) <0.01 <0.01 <0.01 <0.01 0.01 

25. Total Chromium (mg/l) <0.01 <0.01 <0.01 <0.01 0.05 

26. Cadmium (mg/l) <0.01 <0.01 <0.01 <0.01 0.003 

27. Arsenic (mg/l) <0.01 <0.01 <0.01 <0.01 0.01 

28. Faecal Coliform MPN/ 

100ml 

Absent Absent 28 Absent  

Surface Water Quality: Analytical Results 

• The pH of analysed surface water samples varied between 7.15 and 7.75 with a slightly 

alkaline  nature at all the locations. 

• The total dissolved solids varied from 134 to 562 mg/l while electrical conductivity varied 

from 212 to 892 µS/cm being maximum at SW4 (pond near Taung Myat Nar village) 

indicates the accumulation of salts, minerals and nutrients, which may result from surface 

water entering the ponds and fertilizers runoff. 

• Total suspended solids varied from 0.5 to 188 mg/l with maximum value observed at 

Ayeyarwady River. During the field visits, high flow rate was observed in the river, which 

may have kept the particles suspended. 

• Dissolved Oxygen (DO) values varied from 6.1 to 6.3 showing favorable conditions for the 

growth and reproduction of normal population of fish and other aquatic organisms in these 

waterbodies. 

• Heavy metals, namely mercury, chromium, lead, cadmium and arsenic were below the 

detectable range in all the sampling locations. 

• Biochemical Oxygen Demand (BOD) levels recorded were in the range of 12 to 20 mg/l, 

which denote the presence of organic matter in the waterbodies. The maximum BOD value 

of 20 mg/l was observed at Thea Kaw village (seasonal stream), which was slightly higher 

than the other locations and it may be due to the discharge of domestic wastewater from 

nearby settlements and runoff from agricultural lands. 

• At Ayeyarwady River, iron content was found to be 7 mg/land presence of faecal coliforms 

was observed. During the field visits, it was noticed that the river water was being used for 

drinking purposes and thus, it was recommended to disinfect the water before its direct 

usage. 

Groundwater Quality 
 

The details of the groundwater sampling location are given in Table 5.16 and Figure 5.18 

whereas the physico-chemical status of ground water is presented in Table 5.17. 
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Table 5.16: Description of Groundwater Sampling Locations 
 

Sl. 

No. 

 
Sampling Location 

Station 

Code 

Coordinates Direction 

Within the 

Block 
Latitude Longitude 

1. Thea Kaw GW1 18° 41' 57.9" N 95° 04' 46.6" E South 

2. Thee Kone GW2 18° 43' 34.2" N 95° 07' 23.2" E South-East 

3. Ye Twin Hla GW3 18° 44' 36.0" N 95° 02' 24.5" E West 

4. Swe Taw GW4 18° 45' 04.9" N 95° 07' 39.3" E North-East 

5. TaungMyat Nar GW5 18°45' 11.1" N 95° 09' 08.7" E North-East 

6. Laung Sa Li GW6 18° 42' 50.8" N 95° 04' 41.3" E South 

 
Figure 5.18: Groundwater Quality Monitoring Location Map 

Table 5.17: Physico-Chemical Quality of the Ground Water 

  

 

 
 

Sl. 

No 

     Sampling Locations 
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Location ID GWI GW2 GW3 GW4 GW5 GW6 

4. Total Hardness (CaCO3) (mg/l) 432 40 688 36 152 24 - 

5. 
Calcium hardness (as 

CaCO3) 
(mg/l) 140 34 386 22 66 16 - 

6. 
Magnesium hardness (as 

CaCO3) 
(mg/l) 132 6 302 14   88 8 - 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 

Republic of the Union of Myanmar 

Asian Consulting Enterprises Pte. Ltd. 5-30 Asian Consulting Engineers Pvt. Ltd 

 

 

 

 
 

Sl. 

No 

     Sampling Locations 

 

 

 

  Parameters 

 

U
n
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T
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Location ID GWI GW2 GW3 GW4 GW5 GW6 

7. Total Solids (mg/l) 580 368 1020 156 852 114 - 

8. TDS (mg/l) 516 274 872 100 678 84 500 

9. TSS (mg/l) <1.0 <1.0 1 <1.0 <1.0 <1.0 - 

10. Nitrate (as NO3) (mg/l) 0.06 0.03 0.08 0.03 0.06 0.02 50 

11. Nitrite (as NO2) (mg/l) 0.05 0.02 <0.01 <0.01 <0.01 <0.01 3 

12. 
Ammonia Nitrogen 

(NH3) 
(mg/l) <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 - 

13. 
Total Alkalinity (as 

CaCO3) 
(mg/l) 213.06 172.86 434.16 40.2 397.98 36.18 - 

14. Sulphate (as SO4) (mg/l) 160.78 52.14 243.35 30.21 106.98 28.35 - 

15. Fluoride (F) (mg/l) 0.42 0.31 0.49 0.19 0.32 0.46 1.5 

16. Sodium (as Na) (mg/l) 54.4 38.5 68 18.6 60.2 16 - 

17. Potassium (as K) (mg/l) 2.6 1.9 26.9 1.5 286.2 3.2 - 

18. Iron Dissolved (as Fe) (mg/l) 0.2 <0.01 0.1 <0.01 <0.01 <0.01 - 

19. Manganese (as Mn) (mg/l) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.4 

20. Total Chromium (as Cr) (mg/l) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.006 

21. Lead (as Pb) (mg/l) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  

22. Mercury (as Hg) (mg/l) <0.001 <0.001 <0.001 <0.001 <0.001 <0.00

1 

0.01 

23. Arsenic (as As) (mg/l) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

24. Cadmium (as Cd) (mg/l) <0.001 <0.001 <0.001 <0.001 <0.001 <0.00

1 

0.003 

 

Groundwater Quality: Analytical Results 
 

The quality of the groundwater in the sampled locations is delineated below: 
 

• The pH of groundwater samples varied from 6.36 to 7.41 with a slightly acidic nature at 

location GW6. The groundwater with low pH may contain the elevated levels of toxic 

metals and cause aesthetic problems like premature damage to metal pipings, sour taste and 

staining of laundry. 

• The Total Dissolved Solids (TDS) varied from 84 to 872 mg/l while electrical conductivity 

varied from 133 to 1384µS/cm being maximum at GW3 (Ye Twin Hla village), which is 

quite high if considered for the drinking purposes. Lowest TDS recorded at GW6, which is a 

natural spring water flowing to surface from a clean ground water source. 

• Total Hardness varied from 24 to 688 mg/l with maximum value recorded at village Ye 

Twin Hla, which is quite high when considered for drinking purposes while calcium at 

different monitored locations ranged between 16 and 386 mg/l and magnesium from 8 to 

302 mg/l. Thus, the hardness values recorded were found to be in correlation with the calcium 

and magnesium ions analysed at the respective locations. 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 

Republic of the Union of Myanmar 

Asian Consulting Enterprises Pte. Ltd. 5-31 Asian Consulting Engineers Pvt. Ltd 

 

 

• Iron content varied from 0.1 to 0.2 mg/l with maximum value recorded at village Thea 

Kawand hence, it should not have an unpleasant odor, taste or appearance and will not 

require treatment. Fluoride contents in the ground water samples were found to be in 

accordance with the standard limits for drinking water of World Health Organization 

(WHO). 

• The presence of heavy metals like mercury, lead, arsenic, chromium and cadmium in the 

groundwater samples were found to be below the detectable limit. 

From the above analysis results, it can be summed up that all the parameters of the groundwater 

samples fairly meet the standard limits for drinking water as per World Health Organization 

(WHO). Moreover, the groundwater quality results do not indicate any industrial pollution. 

5.4.8 Biological Environment 

Terrestrial Ecology  

5.4.9 Flora 

The study area consists of agricultural land (i.e. paddy fields and crops) and open barren land 

with some trees resistant to drought. During the field visits, deciduous trees and green bushes 

were observed. Major agricultural practice carried out in the study area is paddy cultivation. 

List of important common plant species in and around the Block area are given in Table 5.18 

and common medicinal plants species are tabulated in Table 5.19. 

Table 5.18: List of Common Plant Species 
 

Sl. No. Scientific Name Common English Name in Myanmar 

Tree 

1 Azadirachta sp. Margosa, Neem 

2 Eucalyptus microtheca Eucalyptus 

3 Mangifera sp. Mango 

4 Ficusbengalensis Banyan Tree 

5 Aegle marmelos - 

6 Artocarpusheterophyllus Jackfruit 

7 Ficusreligiosa Peepal 

8 Tectonagrandis Teak 

9 Anogeissuslatifolia Axle Wood Tree 

10 Delonixregia Flame Tree, Royal Poinciana 

11 Haldinacordifolia Haldu 

12 Psidium guajava Guava 

13 Pongamiapinnata Pongam Tree 

14 Madhucalatifolia - 

15 Ziziphusmauritiana Zee-pen, Zizidaw, Desert Apple 

16 Terminalia arjuna White Marudah 

17 Tamarindus sp. Tamarind 

18 Syzygiumcumini Java Plum 

19 Moringa oleifera Drumstick Tree 

20 Borassusflabellifer Palm Tree 

21 Pyllanthusemblica Emblic, Malacca Tree 

22 Callistemon viminalis Bottle Brush 

23 Thevetia peruviana Bastard Oleander, Be-still Tree 

24 Drypetesroxburghii Luck Bean Tree, Wild Olive 

25 Polyalthialongifolia Mast Tree, Cemetery Tree, Ashok Tree 

26 Acacia auriculiformis Earpod Wattle 

27 Mimusopselengi Bulletwood, Spanish Cherry 

28 Cassia roxburghii Red Cassia, Ceylon Senna 

29 Ailanthus excelsa Tree of heaven 
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Sl. No. Scientific Name Common English Name in Myanmar 

30 Senna siamea Ironwood Tree 

31 Cassia fistula Golden Shower 

32 Albizialebbeck Koko, Frywood, East Indian Walnut 

33 Prosopis glandulosa Mesquite, Algarrobe 

34 Carica papaya Paw-paw, Tree Melon 

Shrub 

1 Bambusabambos Bamboo 

2 Vitex negundo Chaste 

3 Calotropisprocera Rubber Bush 

4 Datura innoxia Dhatura, Horn of Plenty; Downy Thorn Apple 

5 Tabernaemontanadivaricata Pinwheel Flower 

6 Mimosa pudica Touch-me-not Plant 

7 Hibiscus rosa-sinensis China Rose 

8 Ficuspalmata  

9 Musa sapientum Banana 

10 Citrus limon Lemon 

11 Annona squamosa Custard Apple 

12 Murrayapaniculata 
Orange Jassamine, Mock Orange, 

Satinwoodm 
13 Plumeria obtusa White Frangipani, Temple tree 

14 Alstoniascholaris White Cheese Wood Tree, Blackboard Tree 

Herbs 

1 Lantana camara Lantana 

2 Ocimum sp. Holy Basil 

3 Cuscutareflexa Giant Dodder 

4 Clitoreaternatea Butterfly Pea, Blue Pea 

5 Catharanthus Roseus Rosy Periwinkle 

6 Vitex negundo Chaste Tree 

7 Acacia sp. Cactus 

8 Bacopa monnieri (Brahmi sp) Brahmi 

9 Parthenium sp. Parthenium 

10 Centellaasiatic Centella 

11 Canna xgeneralis Laphoorit 

12 Mirabilis jalapa Beauty-of –the- night 

13 Cyperusalternifolius Dwarf Papyrus Grass, Umbrella Sedge 

14 Gladiolus xhortulanus Natal Lily 

15 Sansevieriatrifasciata Snake Plant 

16 Kalanchoe gastonisbonnieri Palm Beachbells 

17 Bougainvillea sp Bougainvillea, Paper Flower 

18 Jasminum L. spp. Jasmine 

19 Quisqualis sp. Burma Creeper 

20 Asparagus officinalis Garden Asparagus 
 

Table: 5.19 List of Medicinal Plant Species 
 

S.No. Scientific Name Local Burmese Name 

1 AndrographispaniculataNees Say khar 

2 Cinnamomumtamala Kohe Woo Leave 

3 Acacia concinna DC Kin Mungyin 

4 Jatropha podagrica HK Tha Pin Shwe 
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S.No. Scientific Name Local Burmese Name 

  Htae Rabin Shwet Lee 

5 Tinosporacordifolia Sin Tone Manwe 

6 AspragusAcerosusRexb Shint Matet 

 
 

7 

 
 

Viola odorata 

Swng May Kher 

Minkoeher 
Saymyinkhwar 

Min Kokar 
Taw MyinKhwar 

8 Nelumbo nucifera gaertn Badonmakyar 

9 Eclipta Alba hassk KyeikHman 

10 Ipomoea AquaticaForsk Kanyut 

11 Alysicarpus vaginalis Semmaneing Kyauk Maneing 

12 Mimosa Pudica Tibe Gayone 

13 Heliotropiumindicumlinn Sin Hnamaung 

14 Polygonum Tomentosum Wild Ma-ha -ga -Kyansit 

15 Piper Longum Linn Peik Chin 

16 AmaramthusBlitusDinn Hinnu New 

 

17 

 

DesmotiumTriquetrun DC 

Lautaray 

Luxiy 

Lacigetaya 
18 CatharanthusRoseusG.don Thin-baw-ma-hnyo 

19 Albizzia Lebbeck Koktcoyouh 

20 Lagerstroemia Speciosa (L) Pers Pyinma 

21 JussiaeaSuffruticosa Linn Taw Lay Nyin 

22 ArtabotrysOdoratissimus 
Tawuyihuay 

Tassmyinbay 
23 CinnamomumObtusifoliumNees NaninGya 

24 Alstoniascholaris 
Taunmayoe 
Kaungmayoo 

25 Cassia Elongata Pwe Kind 

26 GlyeyrihifGlabra 
Nwocho 

Nwechu 
27 DregeaVolubilisBenth Gwaydauk 

28 Azadirachta Indica a. juss Tamar 

29 Croton oblongifolius Thayingyi 

30 Nyctanthes arbor-tristislinn SeikPhalu 

31 Not Available 
TwarPhore Say leave 

TwerPhomp Say Ymer 
32 Not Available Gone Kher 

33 Not Available Simee Dauk 

34 Not Available Min Lay Par 

35 Not Available Taunghtan 

36 Not Available Saypalaung pin 

37 Not Available Nargiainpat 

38 Not Available Patainmanaing 

39 Not Available Garmany leave 

(Source: observations of site visit and secondary data analsysis.) 

 
Photo Plates 5.16 to 5.19 show local vegetation in the study area. 
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Photo Plate 5.16: Banana and Coconut Tree in 

Yae Twin Hla Village 

Photo Plate 5.17: Vegetables (pumpkin) 

Grown in Villages 

 

 
 

Photo Plate 5.18: Corn Cultivation within 

Study Area 

Photo Plate 5.19: Teak Plantation within 

Study Area 

Fauna 
 

Assessment of animal species has been done on basis of secondary information collected from 

different government offices, forest officials of the area and through visual observations during 

the field surveys. Naturally occurring animal species include animals like Jackals, Foxes, Bats, 

Squirrels, Hares, Rabbits, mice etc. Common avifauna includes Egrets, House Sparrows, 

Cuckoos and Pigeon. The list of faunal species found in the study area is given in Table 5.20. 

Table 5.20: List of Common Naturally Occurring Animals and Birds 
 

Sl. No. Scientific Name Common Name 

Mammals 

1. Presbytis sp. Langur 

2. Canis aureus Jackal 

3. Felis sp. Cat 

4. Lepus sp. Hare 

5. Oryctolagus sp. Rabbit 

6. Apodemussylvaticus Common Field Mouse 

7. Rattus rattus House Rat 

Reptiles 
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Sl. No. Scientific Name Common Name 

1. Calotes versicolor Garden Lizard 

2. Najanaja Cobra 

Avifauna 

1. Acridotherestristis Myna 

2. Columba livia Pigeon 

3. Passer domesticus House Sparrow 

4. Ardea alba Egrets 

5. Cuculusmicropterus Cuckoo 

6. Corvus sp. Crow 

7. Hypsipetes sp. Bulbul 

8. Gracupica contra Asian Pied Starling 

9. Oriolusxanthornus Black-hooded Oriole 

10. Dendrocoposatratus Stripe-breasted Woodpecker 

11. Turdoidesstriata Jungle Babbler 

12. Eudynamysscolopaceus Asian Koel 

13. Pycnonotuscafer Red-vented Bulbul 

14. Bubulcus sp. Cattle Egret 
 

Eco Sensitive Area 
 

 No ecologically were found sensitive zones in the study area. 
 

Aquatic Ecology 
 

Fisheries 
 

Fish is the most important source of food for the local people, which serves as a source of protein  

for the villagers. Fish is certainly recognised as second only to rice in the diet of villages within 

the study area. It was also observed and verified from locals and Department of Fisheries, Pyay 

that most of the fishing is carried out for self-consumption and extra catch is sold off in the 

market. The most common species available along the stretch of Ayeyarwady River near the 

EP-4 Block are Hilsa, Carps and Catfish. Photo Plate 5.20 below shows fish species observed 

in the local fish market in Pyay while the list of freshwater fish species found at Pyay district is 

given in Table 5.21. 
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Photo Plate 5.20: Common Fish Species Found in Local Fish Market at Pyay  

Table 5.21: List of Freshwater Fish Species Found at Pyay District, Bago Region 

S.No. Common Name Scientific Name 

1. Striped Snakehead ChannaStriatus 

2. Comon Catfish ClariasBatrachus 

3. Scorpion Catfish HeteropneustesFossilis 

4. Sheat Fish Ompok Bimaculatus 

5. Climbing Perch Anabus Testudineus 

6. Catla CatlaCatla 

7. Pool Barb Puntius Sophore 

8. River Catfish MytusBlythii 

9. Catio Osteobrama Cotio Cotio 

10. MolaCarplet AMblypharyngodonmola 

11. Dwarf Snakehead Channa Gachua 

12. Spotted Snakehead Channa Punctata 

13. Gian Catfish Pangisius Pangisius 

14. - Silonia Silondia 

15. River Catfish Aorichlthys Aor 

16. Freshwater Shark Wallago Attu 

17. Feather Back Notopterus Notopterus 

Source: Department of Fisheries, Pyay. 

 

Fish Food Organisms 
 

The sampling of planktons and benthos helps in assessing the quality of waterbodies. These 

communities are sensitive to various physico-chemical characteristics of waterbodies such as 

alkalinity, conductivity, nutrients, BOD etc. and are considered  the best indicators to assess the 

conditions of and changes in the freshwater environment. The sampling locations of planktons 

and benthos were carried out at Ayeyarwady River is given in Table 5.22. 

Table 5.22: Sampling Locations of Planktons and Benthos 
 

S.No. Location Latitude Longitude 

Plankton 

1. Downstream of Ayeyarwady River (P 1). 18°41'46.16"N 95° 6'23.78"E 

2. Upstream of Ayeyarwady River (P2) (Near Sinte 

Village). 

18°46'41.41"N 95°12'26.01"E 

Benthos 

1. Downstream of Ayeyarwady River (B1). 18°41'50.53"N 95° 6'20.56"E 

2. Upstream of Ayeyarwady River (B2). 18°46'42.17"N 95°12'20.01"E 
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There were no phytoplanktons, zooplanktons and benthos reported in the samples collected at 

these locations. Based on the secondary study, a list of these species found in the Ayeyarwady 

river is given in Tables 5.23, 5.24 & 5.25. 

Phytoplanktons 
 

The dominant genus of phytoplanktons are given below in Table 5.23 (based on secondary 

research). 

Table 5.23: Phytoplankton Species at Ayeyarwady River 
 

Phytoplankton Phytoplankton Genera 

Chlorophyta Dictyosphaerium sp. 

Volvox sp. 

Ulothrix sp. 

Clamydomonas sp. 

Rhizosolenia sp. 

Xanthophyta Botrydium sp. 

Diatoms (Bacillareophyceae) Tabellaria sp. 

Synedra sp. 

Spermatophyta Spirodela sp. 

Chrysophyta Schizomeris sp. 

Zooplanktons 
 

The reported list of zooplankton species found in the waterbodies is given in Table 5.24 (based 

on secondary review). 

Table 5.24: Zooplankton Genera at Ayeyarwady River 
 

Zooplankton Zooplankton Genera 

Coelenterates Hydra sp. 

Anthopleura sp. 

Rotifers Brachionus sp. 

Philodina sp. 

Euchlanis sp. 

Proales sp. 

Ceratium sp. 

Peridinium sp. 

Flagellates Dinomonas sp. 

Copepoda Diaptomus sp. 

Mysidacea Holmesimysia sp. 

Amoeba Naegleria sp. 

Cladocera Daphnia sp. 
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Seven (07) different species of zooplanktons are observed. These were dominated by the Rotifers 

and followed by Coelenterates, Amoebas, Cladocera etc. as per the secondary research, The 

dominant genus of Rotifers are Brachionus sp., Philodina sp.,Euchlanis sp. etc. 

Benthos 
 

The dominant benthic organisms are given  below in Table 5.25 (based on secondary review). 

Table 5.25: Benthic Organisms at Ayeyarwady River 
 

Benthos Benthic Genera 

Macrobenthos Tonne sp. 

Amussium sp. 

Microbenthos Navicula sp. 

Pleurosigma sp. 

Polychaetos Nereis lamellose 

Cermaceans  

Decapods 

Amphipods 

Ostrecodes 

Bivalvos 

5.5 SOCIO-ECONOMIC ENVIRONMENT 
 

There are 17 village tracts (village groups) in the Padaung Township. The information on the 

socio-economic status of the villages falling under the study area was collected through primary 

data collection (public consultations) and secondary data collection. Locations where   

stakeholder consultations were carried out, are shown in Figure 5.19. 

Methodology 
 

The key stakeholders of the proposed project were identified and accordingly the public 

consultations were carried out in the presence of officials from the Myanma Oil and Gas 

Enterprise (MOGE), Govt. of Myanmar, respective areas administrative officials and 

representatives of M/s Bashneft. Feedback from village heads, community representatives and 

other concerned departmental bodies were noted down. 

Public Consultations 
 

The public consultations were carried out to record the views of the village heads, community 

representatives and other concerned departmental bodies of the project area. The consultations 

were done in two phases:  

i) First Phase - 7th  November to 10th November 2017, and  

ii) Second Phase- 2nd November to 5
th November 2019 

Photo plates 5.21 to 5.23 show the public consultations carried out in the study area on 7th 

November 2017. 
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Photo Plate 5.21: Public Consultation at Dan Tha Lun Village on 8th November 2017 
 

Photo Plate 5.22: Public Consultation at Phayar Paw Village on 8th November 2017 
 

 
Photo Plate 5.23: Public Consultation at Taung Bo Kwin Village on 8th November 2017 
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Figure 5.19: Locations of Stakeholder Consultations in the EP-4 Block 
 

Secondary Data Collection 
 

Meetings were conducted with various Government officials in Pyay and Padaung township 

areas to obtain the approval to conduct the field study, public consultations and to collect 

available secondary data for the study (as shown in Photo Plates 5.24 to 5.26). An opening 

meeting was held at the  District Administrative Office, Padaung Township on 7th November 

2017, (List of Officials attended the meeting is enclosed as Annexure – III) in the presence of 

departmental officials and village heads, to share the outlines of the monitoring programme and 

obtain necessary permission from the village administrative bodies for carrying out 

environmental monitoring and sampling. 
 

  

Photo Plate 5.24: Meeting with the 

Officials at District Government 

Office, Padaung Township on 7th 

November 2017 

Photo Plate 5.25: Consultation with 

Departmental Officials and Village Heads at 

Padaung Township Administrative Office 

on 7th November 2017 
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Photo Plate 5.26: Discussion with Officials of AOSL at Seismic Activity Camp Site 

on 7th November 2017 

The list of villages for which the  Corporate Social Responsibility (CSR) activities are planned is 
given in the Table 5.26. 

Table 5.26: List of Villages 
 

S. No Village Name S. No Village Name 

1 Nat Mauk 26 Ye Dwin Hla 

2 Thigon 27 KineYwar 

3 ShweNyiNaung 28 Byu Phet 

4 Mewa Gone 29 Say Taw 

5 Taung Bo Gyi 30 The Kaw 

6 DaungMyat Na 31 ThaeGyi In 

7 Taung Bo Gwin 32 NgarMyat Nar 

8 Swedaw 33 Gway Gone 

9 Talote Pin 34 Mya Sagaing Ywar 

10 Laung Zilli 35 Nyaung Kone 

11 Dantdaloon 36 Ye Win Lay 

12 Kyi Pin 37 Ye Win Gyi 

13 Nyaung Phyu 38 KoKo Gone 

14 Kyi Inn 39 Ye Min Nauk 

15 Yattha West 40 Byu Kone 

16 Sinde (YwarThitKon) 41 Myaung Shay 

17 Nga Se Pay 42 Nyaung Pin Kone 

18 Yattha East 43 Kyauk Sarit Kone 

19 Thayat Lane 44 Ngar Sal Pay 

20 Kayin Su 45 Oak Pho 

21 Kya Khat 46 PhayYwarGyi 

22 Winloo + Minyart 47 SannPauk Chaung 

23 Si Thar 48 Tamar Kone 

24 Myan Gone 49 Inn Wun 

25 YwarThit Kone 50 Thayet Lain 
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Note: The above is the list of villages for which CSR activities will be planned. However, the 

number of villages may  increase before commencement of the project. 

Methodology of Secondary Data Collection 
 

Meetings were conducted with various Government officials in Pyay and Padaung Township 

areas to obtain their approval to conduct the field study, public consultations and to collect the 

available secondary data for the study (as shown in Photo Plate 5.27 to 5.30). 

 

  

Photo Plate 5.27: Meeting with Officials 

at MoECAF, Padaung on 8th November 

2017 

 

Photo Plate 5.29: Visiting the Fisheries 

Department at Pyay on 9th November 

2017 

Photo Plate 5.28: Meeting with Officials at 

Meteorological Department, Pyay on 9th 

November 2017 

 

Photo Plate 5.30: Meeting at the Agriculture 

Department 

As stated above, the second phase public consultations were conducted from 2nd November to 11th 

November 2019. The list of villages consulted is given in Table 5.27. Figure 5.20 shows the 

map of the villages consulted. 

Table 5.27 List of Villages Consulted 

Sl. 

No. 

 

Name of the Village 
Total Area (in 

acres) 

Population  

No. of Households 

Male Female 

1. Duang Myat Nar 25 249 266 138 

2. Myaung Shea 7 80 70 50 

3. Swe Daw                24 135 132 69 

4. Nga se Pay 28 170 197 89 

5. Nyaung Phyu 20 146 178 71 

6. Dant Da lun 20 98 145 57 
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The public consultation pictures are shown in Photo Plate 5.31 to 5.36. 

 

 

Photo Plate 5.31 Public Consultation at 

Daung Myat Nat Village Tract 

 

 
 

Photo Plate 5.33 Public Consultation at 

Swe Daw Village 

Photo Plate 5.32 Public Consultation at 

Myaung Shea Village 

 

Photo Plate 5.34 Public Consultation at Pay 

Yar Paw- Nga se Pay 

 
 

  
 

Photo Plate 5.35 Public Consultation at 

Nyaung Phyu Village 

Photo Plate 5.36 Public Consultation at 

Dant Da lun Village 
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Figure 5.20: Locations of Stakeholder Consultation in the EP-4 Block 
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Feedback, Suggestions and Recommendations Received from Villagers for the Proposed 

Project 
 

i. People  did not see any social problem arising from this project. 

ii. Villagers were of  the view that the drilling activities should not pollute the air quality and 

damage the environment and to ensure this, appropriate prevention methods need to be 

followed. 

iii. Villagers opined that vehicles used for the project purposes  must  travel at a safe distance 

without  disturbing and harming the animals in the village. 

iv. They  requested that the current roads need to be upgraded, especially at  two locations 

i.e. i) Myaung Shea, ii) Ywar Thit. 

v. They also requested to upgrade the playground which is in front of the primary school. 
 

5.5.1 Demography 
 

The proposed drilling site is located near Padaung Township of Pyay district. The total 

population of this township  is 147,123 as on April 2017. The list of village tracts, villages and 

the respective population of these areas and/Padaung Township  is given in Table 5.28. The 

total number of households in the Padaung area is 37,298 as on April 2017. 

Table 5.28: List of Village Tracts and Villages in the Study Area (Padaung Township) 
 

Sl. No. Name of the Village Tract Name of the Village No. of Persons 

1. Dant Da Lun KyaukHpyar Kone 220 

2. NyaungHpyu 761 

3. Kyar Inn 835 

Sub-total  1,816 

4. Daung Ma Nar YwarThit 157 

5. Daung Ma Nar 445 

6. Kyoet Kone 260 

7. Yone Pu 235 

8. MyaungShey 276 

9. Ma Gyi Kone 211 

Sub-total  1,584 

10. Nat Mauk Yae Win 609 

11. Nyaung Kone 234 

12. Thee Kone 478 

13. Nat Mauk 331 

14. ShweTaung Kone 132 

15. Thar Yar Kone 175 

16. Nyaung Pin Kone 176 

17. ShweKyaung Kone 185 

18. KokeKo Kone 365 

Sub-total  2,685 

19. Ngar Se Pay Kyaung Kone 77 

20. Shwe Nyi Naung ShweNyiNaung 288 

21. Yae Ma Nauk 277 

22. Byu Kone 242 

Sub-Total  807 

23. Sin Te Inn Wun 227 

24. YwarThit Kone 436 

Sub-Total  663 
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Sl. No. Name of the Village Tract Name of the Village No. of Persons 

25. Swei Taw Nyaung Pin Kone 534 

26. Swei Taw 1255 

27. Kyauk Sa Yit Kone 224 

Sub-total  2,013 

28. Ta Loke Pin Yae Twin Hla 430 

29. TaungBoetGyi Myay War Kone 781 

30. TaungBway Thea Kaw 317 

31. Laung Sa Li 519 

Sub-total  836 

32. Tha Yet Lein Ka Thea Kone 315 

Source: Data obtained from the Administrative Office, Padaung 

 

5.5.2 Religion and Culture 
 

Around 80% of the people in Myanmar practise Theravada Buddhism. The remaining people 

follow Christianity, Islam, Hinduism and Animism. In line with the same, this area is mainly 

dominated by Buddhists with the main of ethnic groups from Bamar. Christianity was also 

reported to be practised in the study area. 

Myanmar language (Burmese) is the  widely spoken language in the study area. In Padaung 

Township area, Chin language is also spoken. 

The most important architectural feature in Myanmar is the Buddhist temples known as Pagodas. 

These Pagodas serve as a religious school, a community center, a guest house, a place where 

the government and other agencies post information, a site for sports activities, a centre for 

welfare services for those who are poor and ill, a morgue, and a center for music and dance. 

Renting of land or homes and provision of loans are the economic services provided to the local 

people by these Pagodas. 

In the study area, the houses are made of bamboo and are about a meter above the ground 

(Photo Plate 5.37). Walls are made of flattened pieces of bamboo and the roof is made of thatch, 

which is made from broad leafed grass or palm fronds. The most prevalent structure of family type 

was the extended family observedduring the site visits. 

 

Photo Plate 5.37: Wooden Houses in the Study Area 

 
Rice is the staple food, which is usually consumed after dawn (breakfast) and before dusk 

(dinner). Tea is the most consumed beverage in the region, even the dried tea leaves are taken 

as a snack. Betel chewing and smoking are also common among the local people. The advent 
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of Burmese New Year is marked with Thingya Water Festival, which is celebrated in mid-

April. Another important festival is the Kason in May, which is the celebration of enlightenment 

of Buddha. 

5.5.3 Education 
 

The literacy rate of the Bago region is reported to be 94.7% (Myanmar Population and Housing 

Census - The Union Report, May 2014). Photo Plate 5.38 shows a typical village school inside 

the study area. 

 

Photo Plate 5.38: Typical Junior School in Yae Win Village 
 

There are no colleges in the study area. The nearest institutions for higher education are the 

Pyay University (PU), Pyay Technological University (PTU) and Government Computer 

University (GCU), which are located at about 08 km from the North-east end of the EP-4 Block, 

in Pyay town. 

Education Facilities in Consulted Villages 
 

Almost all  the consulted villages in the study area had schools. As mentioned above, the nearest 

university is the Pyay University. 

5.5.4 Occupation and Income 
 

The major economic activity of  the study area is cultivation. Major crop is paddy and its 

cultivation mainly takes place during monsoon season (June to December). Seasonal vegetables 

and fruits are also grown in the cultivated land but mainly forthe self-consumption and its 

surplus produce is sold in the local market for the consumption of local people only. Villagers 

also keep domestic animals such as cow, pig, hen, duck for their own consumption. No 

industrial activity was observed in the study area. Cultivation of corn and vegetables was 

observed at some places. Grocery shops, blacksmith, carpentry, barber, masonry work, fishing 

and shopkeeping are the alternative sources of income among the villagers. 

 A The details about each of the occupation practised in the study area are presented in the 

following sub-sections. 
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In general, the unemployment rate of Bago region is 5.1% (for age group 15 to 64 years). 

Specific information regarding unemployment rate in the Padaung area was not available. 

5.5.4.1 Agriculture 
 

Almost all  the households are dependent  on the agriculture for their income in the study area. 

Paddy cultivation is the predominant agricultural practice here. The total cultivable area in 

Padaung Township is 89,098 acres. Area under paddy cultivation amounts to 47,087 acres. 

(a) Cultivation Period 
 

In the Padaung region, mostly single season (monsoon) cultivation of rice is practised. The rice 

cultivation period is from June to December. Below is the view of paddy, bean and gram 

cultivation in study area as shown in Photo Plates 5.39 & 5.40. 
 

 
Photo Plate 5.39: Bean and Gram Cultivation 

 

 
Photo Plate 5.40: Paddy Cultivation on the ay to Ye Twin Hla Village 

 

(b) Production Area 
 

The land usage in Padaung Township area is given in Table 5.29. 
 

Table 5.29: Area under Cultivation in Padaung Township Area (2009 – 2010) 
 

Sl. No. Type of Area Area in Acre 

Area Under Cultivation 
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Sl. No. Type of Area Area in Acre 

1. Total Agricultural Area 89,098 

2. Paddy Field 47,087 

3. Dry Field 28,036 

4. Reserved Forest 315,024 

5. Culturable Waste 37,892 

6. Pastureland 21 

(Source: Data Collected from the Department of Agriculture, Padaung) 

 
(c) Production Capacity 

 

The crop production information of Padaung Township areas are given in Table 5.30. 

 
Table 5.30: Crop Production in Padaung Township Area 

 

Sl. No. Type of Crop 
Production in Tin/ Acre 

2011 2012 2013 2014 2015 2016-17 

1. Paddy 63.01 63.03 63.05 63.07 63.08 75.87 

Beans       

2. Rel Zin Ngon 15.40 15.45 15.48 15.50 15.55  

3. PelTe Sane 16.63 16.65 16.70 16.73 16.75  

Oil Seed       

4. Groundnut 68.43 68.45 68.48 68.50 68.54 64.88 

5. Sesame 10.42 10.44 10.47 10.50 10.55 11.26 

(Source: Data obtained from the Administrative Office, Padaung) 

Note: 1 Tin = 26.127 kg. 
 

5.5.4.2 Fishing 

Fishing is a predominant activity in those villages that are located near the water resources 

mainly near the Ayeyarwady River.  Fishes are caught by the villagers mostly for self-

consumption. If any extra fishes are left, these are sold off. Households, which are involved in 

the fishing, are also reported to be involved in agriculture. Hence, fishing is not a sole 

occupation of the people in the proposed area. 

As per the information provided by the Deputy Director, Department of Fisheries, major 

commercial fish found in Ayeyarwady River is Hilsa, locally known as Pyay species. It migrates 

from sea to the river for breeding in the monsoon months from June to August. After being 

hatched, the juveniles swim back to the Bay of Bengal. Photo Plate 5.41 shows fishes found in 

the local fish market at Pyay. 

Ayeyarwady/Chindwin has a total of 227 species of fish with  endangered species and 21 

vulnerable species whose probable distribution is projected in 481 sub-basins (Hydro Basins 

level 8) out of 526 sub-basins. There are 19 near-threatened species, 125 least-concern species 

and 58 data-deficient species. The list of threatened fish species in the Ayeyarwady River Basin 

is shown in Table 5.31. 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 

Republic of the Union of Myanmar 

Asian Consulting Enterprises Pte. Ltd. 5-50 Asian Consulting Engineers Pvt. Ltd 

 

 

 

 

Photo Plate 5.41: Fishes in Local Market at Pyay 

 
Table 5.31: Threatened Fish Species in the Ayeyarwady River Basin 

 

S. 

No 

 
Species 

 
Group 

 
Family 

Red 

List 

Status 

No. of Sub- 

basins 

Reported 

1 Badis tuivaiei Peciformes Badidae EN 1 

2 Psilorhynchus microphthalmus Cyprniformes Psilorhynchidae EN 11 

3 Schistura minutus Cyprniformes Balitoridae EN 5 

4 Schistura reticulata Cyprniformes Cyprinidae EN 14 

5 Barilius chatricensis Cyprniformes Cyprinidae VU 5 

6 Barilius dogarsinghi Cyprniformes Cyprinidae VU 2 

7 Barilius ngawa Cyprniformes Cyprinidae VU 5 

8 Danio jaintianensis Cyprniformes Cyprinidae VU 7 

9 Devario acuticephala Cyprniformes Cyprinidae VU 1 
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S. 

No 

 
Species 

 
Group 

 
Family 

Red 

List 

Status 

No. of Sub- 

basins 

Reported 

10 Devario browni Cyprniformes Cyprinidae VU 26 

11 Devario naganensis Cyprniformes Cyprinidae VU 31 

12 Devario yuensis Cyprniformes Cyprinidae VU 13 

13 Garra bispinosa Cyprniformes Cyprinidae VU 5 

14 Garra compressa Cyprniformes Cyprinidae VU 5 

15 Garra flavatra Cyprniformes Cyprinidae VU 7 

16 Garra manipurensis Cyprniformes Cyprinidae VU 7 

17 Garra nambulica Cyprniformes Cyprinidae VU 5 

18 Garra paralissorhynchus Cyprniformes Cyprinidae VU 5 

19 Laubuca khujairokensis Cyprniformes Cyprinidae VU 1 

20 Pseudecheneis ukhrulensis Siluriformes Sisoridae VU 11 

21 Rasbora ornata Cyprniformes Balitoridae VU 16 

22 Schistura khugae Cyprniformes Balitoridae VU 1 

23 Schistura nagaensis Cyprniformes Balitoridae VU 11 

24 Schistura prashadi Cyprniformes Balitoridae VU 5 

25 Yunnanilus brevis Cyprniformes Balitoridae VU 14 

(Source: Data obtained from the Administrative Office, Padaung) 

 
5.5.4.3 Others 

 

The other sources of income reported during the consultations are grocery shops, automobile 

services/ rental centres, rice mills, carpentry, blacksmith and masonry.  

Photo Plate 5.42 shows the grocery shops at Pyay. 
 

Photo Plate 5.42: Grocery Shops at Pyay 

 
5.5.5 Infrastructural Facilities 

 

5.5.5.1 Transportation Network 
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River 
 

The River Ayeyarwady is the main mode of transportation in the EP-4 Block. All necessary and 

bulky cargos are being transported through this river only. Photo Plate 5.43 shows the 

transportation in the Ayeyarwady River through boats. Villages near the riverbanks were noted 

to use boats for transportation. 

 

Photo Plate 5.43: Boats Used in villages as a Means of River Transportation 
 

Roads 
 

Most of the roads in the study area are unpaved, single track and dusty (Photo Plates 5.44 to 

Photo Plate 5.47). 
 

  

Photo Plate 5.44: Unpaved Road at Dan 

ThaLun Village 

 

Photo Plate 5.46: Unpaved Road at 

Phayar Paw Village 

Photo Plate 5.45: Concrete Road at 

Myaung Shea Village 

 
 

Photo Plate 5.47: Unpaved Road on the 

way to Swe Taw Village 
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5.5.5.2 Communications 

The only mode of communication in the study area is mobile phones. There are two major 

telecom operators, namely Telenor and Myanmar Post and Telecommunication (MPT). 

5.5.5.3 Drinking Water Availability 
 

Almost 81% of the people residing in the Bago region have access to the drinking water, which 

is higher than the national average of 69% (The State of Local Governance: Trends in Bago, 

UNDP Myanmar, 2014). In line with the same, almost all the villages in the proposed study 

area have access to drinking water. 

Ground water is the major source of potable water in the study area. The well depths reported 

during the consultations and baseline monitoring in the proposed study area are given in Table 

5.32. 

Table 5.32: Depth of Wells in the Study Area 
 

Sl. No. Name of the Village Depth of Wells (in feet) 

1. Thea Kaw 47 

2. Laung Sa Li 40 

(Source: Data collected during baseline monitoring) 

 

5.5.5.4 Sanitation Facilities 
 

In general, the overall sanitation facility availability in Bago region (77%) is slightly lesser than 

that of the national average (79%) (The State of Local Governance: Trends in Bago, UNDP 

Myanmar, 2014). In contrast to that, sanitation facility (toilet) is available in all the villages in 

the proposed study area. The sewage systems from the toilets are mostly connected to the soak 

pit/septic tanks. Sanitation facilities in the study area are shown in Photo Plate 5.48 & 5.49. 
 

Photo Plate 5.48: Sanitation Facility at 

Myaung Shea 

Photo Plate 5.49: Sanitation Facility in 

the Study Area 

5.5.5.5 Solid Waste Management 
 

There is no solid waste management facility or practice observed  in the study area. The solid 

wastes are generally dumped in the open areas. 
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5.5.6 Health Care Facilities 
 

There are four (04) health care centres/hospitals in Padaung Township for the local residents in 

proposed study area. In addition, there are five (05) clinics in township area. However, it was 

observed that no healthcare centre is present in the villages. 

5.5.7 Electricity 
 

Most of the villages in the study area were observed to have no 24x7 electricity connection. 

Solar lightnings were noted at a few villages though at some villages, car batteries were seen to 

be used as a temporary source of electricity. Village monasteries were seen to be using diesel 

generators for lightning. (Photo Plates 5.50 & 5.51) 
 

Photo Plate 5.50: Solar Panels and Car Batteries Used as A Source of 

Electricity 
 

 

Photo Plate 5.51: Diesel Generator Set at Monastery in Yae Win Village 
 

5.6 CULTURAL STATEMENT 
 

Cultural, Religious Buildings & Pagodas 
 

Pagodas are spread all over the proposed study area. The major tourist destination near the study 

area is Shwe Bon Thar Muni Pagoda located at Padaung (as shown in Photo Plates 5.52 and 

5.55). 
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Photo Plate 5.52: Monastry in Swe Daw Photo Plate 5.53: Pay Yar Paw 

Monastry in Nga Se Pay 

Photo Plate 5.54: Shwe Bon Thar Muni 

Pagoda in Padaung 

Photo Plate 5.55: Shwesandaw Pagoda 

in Pyay 

In the study area, there are small pagodas in and around some of the villages of the Block 

area. As mentioned earlier, the survey area is dotted with several pagodas and monasteries. 
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IMPACT AND RISK 
ASSESSMENT 

AND MITIGATION 
MEASURES 

6.1 INTRODUCTION 

This chapter also presents the likely impacts identified and its appropriate mitigation 
measures based on: 

• Project information provided by Bashneft (described in Chapter 4). 
• Existing environmental condition of the study area (described in Chapter 5). 
• ACE’s past experience in similar projects; and 
• Standard international environmental protection and management practices in Oil and Gas 

sector. 

Actual and foreseeable events, including operational events and typical events, are discussed 
in this section. Processes that may create risks to the natural environment are considered first 
and are analyzed in terms of key potential environmental impacts. Mitigation measures and 
management techniques, which will minimize the identified impacts, are also proposed. 

The impact analysis performed is intended to cover only the activities relating to exploratory 
drilling and associated activities. Bashneft’s primary purpose and need for the proposed 
prospecting and appraisal well drilling is to determine the presence of hydrocarbon reservoir 
and quantity of such reserves in addition to, establish its economic feasibility. 

The anticipated qualitative potential impacts related to the proposed project activities and its 
consequential effects on the surrounding environment based on the environmental 
sensitivities/ resources available in the study area, i.e. 5 km radial distance from the well site 
is provided in interactive matrices. 

The activities involved in drilling operation are very important for the economy of Myanmar, 
as these will promote discovery of new oil and gas field in the country, which will 
substantially increase Oil and Gas Production and will provide additional revenues to 
Myanmar besides providing additional impetus to the local economy. But the different stages 
of drilling operations are associated with many risks which should be rectified parallelly 
along with drilling operation to avoid any discrepancy in the drilling operation.  

The various risks associated at different stages of drilling operations along with its 
precautionary measures are explained below in further sections of the chapter. 

 

 

6 
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6.2 METHODOLOGY OF IMPACT ASSESSMENT 

The potential impacts anticipated during the Bashneft’s proposed prospecting and appraisal 
well drilling in Block EP-4 will be identified by using Interaction Matrix. At this stage the 
interactions are not quantified, but only identified for further assessment. The principal 
impact assessment steps are summarized in Figure 6.1 and comprise of: 

▪ Impact Prediction: to determine what could potentially happen to resources/ 
environmental receptors because of the project activities. 

▪ Impact Evaluation: to evaluate the significance of predicted impacts by considering 
their magnitude or likelihood of occurrence and the sensitivity, value and/or importance 
of the affected receptor/resource. 

▪ Mitigation and enhancement: to identify appropriate and justified measures to mitigate 
negative impacts and enhance positive impacts. 

▪ Residual impact evaluation: to evaluate the significance of impacts assuming effective 
implementation of mitigation and enhancement measures. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6.1: Methodology for Environmental Impact Assessment 

6.2.1 Prediction of Impact: Prediction of impacts is an objective exercise to determine what could 
happen to the sensitive environmental receptor/component as a consequence of the project 
activities. From these potential interactions, the potential impacts to various environmental 
receptors are identified and elaborated, to the extent possible. 

6.2.2 Impact Evaluation: Once the prediction of impacts is complete, each impact is described in 
terms of its relevant characteristics (such as type, scale, duration, extent, etc). The process for 
impact evaluation is shown in Figure 6.2. 

Environmental 
Description 

Hazard 
Identification 

Hazard 
Characterisation 

Environmental 
Sensitivities 

Identification of Project/  

Environment Interactions 

Environmental Impact 
Assessment 

Mitigation Measures 

Prospecting & Well 
Drilling Program 
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                      Figure 6.2: Process for Impact Evaluation 

➢ Intensity: The impact intensity shows the relative significance of consequences 
attributable to the observed alteration of an environmental component. It compiles the 
social and ecosystem value of the component along with the anticipated disturbance 
degree of this component.  

➢ Extent: The impact extent stands for the range or the spatial coverage of the effects 
generated by the intervention on the site. This concept refers either a distance or a surface 
over which the observed modifications felt by a component or else by the proportion of 
population being touched by these modifications. 

➢ Duration: The impact duration indicates its time extent, defined as being the period of 
time during which the imposed modifications will be felt by a component.  

➢ Sensitivity of the receptors: The impact sensitivity of receptors stands for the receptor’s 
susceptibility towards the modified component. 

Evaluation of impacts signifies the potential impact in terms of its likelihood nature as per the 
following criteria: 

a. The impacts are further classified based on their spatial distribution, i.e. local, when 
impacting an area of approximately one km radius from the project area, moderately 
spread, when impacting an area of one to two km radial area and regional, when it is 
beyond two km; 

b. The impacts are classified as short term, moderate term and long term with respect to 
their existence in temporal scale. Impacts less than one-year existence as short term, 
while those with one to three years as moderate term and more than three years as long 
term; 

c. The negative impacts are termed as adverse impacts while positive impacts as beneficial. 

The significance of environmental impacts of various involved activities is evaluated based 
on the criteria outlined in Table 6.2 

 
 
 
 
 

Duration of the Impact 

Magnitude of the Impact 

Sensitivity of the 
Receptors 

 
Significance of the Impact 
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Table 6.1: Impact Significance Criteria 

Impact 
Significance Criteria 

Significantly 
Adverse 

When the impact is of high intensity with high spread and longer duration 
or of high intensity with moderately spread and of medium duration. 

Moderately 
Adverse 

When the impact is of medium intensity with high spread and longer 
duration or of high intensity with low/ moderately spread and of low 
duration. 

Slightly 
Adverse 

When the impact is of low intensity but with moderately spread and for 
moderate duration or of moderate intensity with low spread and shorter 
duration. 

Insignificantly 
Adverse When the impact is of low intensity low spread and shorter duration. 

Beneficial When the impacts are positive. 

6.2.3 Identification of Mitigation Measures: The assessment process is intended to identify   
impacts and benefits associated with the project activities and ways of dealing it during the 
planning and design stage of the Project. Planned mitigation measures will be described, and 
additional measures will be recommended that will be altogether incorporated to develop an 
Environmental Management Plan (EMP). 

6.2.4 Residual Impact Evaluation: Once mitigation and enhancement measures are declared, the 
residual impact significance is identified, if any. 

6.3 DRILLING OPERATIONS    

6.3.1 Potential Impacts  

The key potential environmental aspects associated with the drilling operation include the 
following: 

• Pre-Drilling Activities 

▪ Site Selection and land acquisition. 
▪ Site Clearance and topsoil removal. 
▪ Well site and access road construction. 
▪ Transportation of materials, drilling rig and ancillaries. 
▪ Storage and handling of construction debris. 
▪ Operation of D.G. sets. 
▪ Workforce engagement and camp site. 
▪ Generation of wastes – solid wastes, wastewater and their disposal. 
▪ Surface run off. 

• Well Drilling and Testing 

▪ Operation of D.G. sets and machinery. 
▪ Operation of drilling rig. 
▪ Storage and disposal of drill cuttings and mud. 
▪ Generation of process and domestic wastewater and discharge. 
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▪ Flaring. 
▪ Blowouts. 
▪ Spills – Chemical and/or Oil. 

• Rehabilitation and Site Restoration 

▪ Dismantling of rig and associated facilities. 
▪ Transportation of drilling rig and ancillaries. 
▪ Removal of construction materials and disposal. 

Based on the proposed project activities the impacts will be analyzed, the template of the 
activities and impact interaction matrix is given as Table 6.2: 
Based upon the above interaction matrices following potential impacts will be identified after 
the planned drilling operation:  

I. Physical Impact 

••  Air Quality,  
••  Noise, 
••  Local Drainage and Water Resources, 
••  Land use Pattern, 
••  Surface Water Quality, 
••  Groundwater Quality and, 
••  Soil and Sediment Quality. 

II.  Biological  

••  Vegetation/Agriculture,  
••  Terrestrial Wildlife/Livestock. 

III. Socio-economic 

••  Occupational Exposure & General Safety, 
••  Community Health & Safety, 
••  Increased Traffic, 
••  Population Influx, 
••  Local Economy, 
••  Cultural Heritage and archaeological monuments and 
••  Aesthetic value. 

Appropriate mitigation measures will be integrated even before the commencement of the 
project i.e., during design and planning phase, thereby, minimizing these anticipated adverse 
impacts. The potential impacts and its appropriate mitigation measures are discussed below. 
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Table 6.2:  Activities – Impacts/Risks Interaction 

Environmental and Social Components 
 
 
 
 
                                     Impacts/ Risks 
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Prior to drilling operation 
Site selection & land acquisition       ▪               
Site clearance & topsoil removal ▪ ▪ ▪   ▪ ▪ ▪ ▪     ▪ ▪      ▪ 
Well site and access road construction ▪ ▪ ▪         ▪ ▪   ▪  ▪ ▪ ▪  
Transportation of drilling rig & ancillaries ▪ ▪          ▪ ▪   ▪      
Storage & handling of construction debris ▪           ▪       ▪   
Operation of D.G. sets ▪ ▪          ▪          
Workforce engagement and camp site             ▪     ▪  ▪ ▪ 
Generation of solid wastes and their disposal    ▪ ▪ ▪       ▪         
Wastewater from camps    ▪ ▪        ▪         
Surface run off from project site   ▪ ▪ ▪ ▪                
Well Drilling and Testing 
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Environmental and Social Components 
 
 
 
 
                                     Impacts/ Risks 
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Operation of D.G. sets and machinery ▪ ▪       ▪   ▪ ▪      ▪   
Operation of drilling rig  ▪       ▪ ▪  ▪       ▪   
Storage and disposal of drill cuttings and mud    ▪ ▪ ▪             ▪   
Generation of process wastewater and discharges    ▪ ▪   ▪   ▪  ▪         
Flaring ▪ ▪        ▪  ▪ ▪         
Blowouts ▪   ▪ ▪ ▪  ▪ ▪ ▪  ▪ ▪        ▪ 
Spills – Chemicals and/or Oil    ▪ ▪ ▪  ▪ ▪ ▪ ▪ ▪ ▪      ▪ ▪ ▪ 
Rehabilitation and Site Restoration 
Dismantling of rig and associated facilities ▪ ▪          ▪ ▪      ▪   
Transportation of drilling rig and ancillaries ▪ ▪           ▪   ▪      
Removal of construction materials and disposal ▪ ▪ ▪                ▪   
       Note:   ▪ denotes likely impact 
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6.4 POTENTIAL IMPACTS AND MITIGATION MEASURES 

The probable impacts during various phases of the project life cycle on environmental and 
socio-economic components have been identified for both construction and operation phase. 
The potential impacts that could adversely affect the environment can be reduced by 
implementing the proposed mitigation measures for these project activities by selecting the 
most appropriate measure based on the reduction in significance achieved and sensibleness in 
implementation. These are discussed in further in details. 

6.4.1 Air Environment 

There are activities involved in the drilling operations which will have an adverse impact on 
the air quality. As well site is located far-off from settlement, the anticipated impact due to 
fugitive emission during construction and operation phase can be considerably reduced by 
implementing appropriate mitigation measures. 

Impacts on Air Quality 

Adverse impacts on air quality are mainly due to the emission from construction phase and 
operation phase. Fugitive emission from the construction phase includes initial site 
preparation, emissions from vehicles for transportation of construction materials and final 
restoration phase whereas, emission during operation phase are from diesel generator (DG) 
sets, vehicular emission and flaring. Since the proposed project will be carried out within a 
confined area for a short duration, adverse impacts can be minimized considerably by 
implementing appropriate mitigation measures. Following are the point source of air 
emissions which will affect air quality. 

i. D.G. sets 

These may remain in operation for almost 24 hours a day. Gases such as CO2, NOx, 
suspended particles, water vapor etc., from D.G. sets may impact local air quality. The 
concentration of SO2 emission will depend on the type of fuel. In the camp site, emission due 
to operation of generators may impact local ambient air quality. 

ii. Vehicular Emission 

Exhaust gases and dust generation due to movement of machineries and transportation of 
materials can also affect local air quality. 

iii. Flaring 

Flaring of gases during well testing will contribute to additional pollution due to incomplete 
combustion of hydrocarbons. However, flaring will be a temporary activity and therefore, 
there will not be significant impact on ambient air quality of the study area. 

Mitigation Measures 

▪ Low Sulphur content diesel must be used. 
▪ Proper maintenance of equipment. Periodic washing of equipment and vehicles to avoid 

dust accumulation. 
▪ Advanced Flare system will be selected to minimize emission. 
▪ Water spraying will be carried out to minimize dust, whenever required. 
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▪ Engine and exhaust systems of all vehicles will be maintained. 
▪ Providing adequate PPEs to the on-site workers, e.g. dust mask. 
▪ Regular monitoring of SPM, RPM, NOx, CO, SOx emission to ensure compliance with 

applicable regulatory guidelines including those of the government of Myanmar. 

6.4.2 Noise and Vibrations 

Proposed drilling operations and related activities will lead to generation of noise during the 
construction and operational phase. The noise generated from drilling, rotating equipment 
pumping, diesel generator sets, flaring and transportation will have potential impact on 
surrounding communities. 

Impacts on Noise Quality 

i. Noise from Drilling Rigs 

Drilling of rigs and operation of D.G. sets on site may generate elevated noise levels. Drilling 
rig may generate noise in the range of 60 – 65 dB. However, as habitations are far (more than 
500 m from well drilling site), it can be anticipated that it will not impact communities by 
large. 
 

ii. Noise generated from Machinery 

Noise may be generated from heavy machineries and traffic movement as well. The drilling 
platform can be also attributed to be a potential source of noise emission. The average noise 
levels in 1 km radius from the drilling site would be around 40 - 45 dB depending upon 
vegetation, air absorption and other environmental attenuation. 

  Mitigation Measures 

The mitigation measures for above mentioned potential impacts are listed below: 

▪ Regular maintenance of DG sets, construction & drilling equipment’s and related 
machineries will be carried out. 

▪ Operation of vehicles will be restricted in the nighttime. 
▪ On-site workers will be provided with Personnel Protective Equipment’s (PPE’s) such as 

earmuffs/plugs. 
▪ Selecting equipment with lower sound power levels will be encouraged. Proper 

maintenance of vehicles will be undertaken to reduce noise levels. 
▪ Acoustic barriers will be provided wherever necessary. 
▪ Noise monitoring programs should be designed and conducted by trained specialists.  

6.4.3 Water Environment 

There are number of activities within proposed project which has the potential to impact the 
surface and ground water source such as discharge from drill cuttings, drilling mud, accidental 
spillage of chemicals, oil & lubricants etc. The major River Ayeyarwady is located more than 
5 km from the well site and did not fall within the study area. However, there are some small 
non-perennial streams and ponds within the study area. With the implementation of proper 
management practices, the anticipated impacts on water environment can be considerably 
minimized. 

 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 
Republic of the Union of Myanmar  
 

 
Asian Consulting Enterprises Pte. Ltd. 6-10 

 
 Asian Consulting Engineers Pvt. Ltd  

 

6.4.4 Impacts on surface water quality 

Impact on surface water quality of natural drainage channels and community water usage may 
arise from discharge of contaminated surface run off, process water and sewage from camp 
site during various project activities. 

▪ Increase of sediment load in surface run off due to removal of vegetation and loose 
topsoil. This may also increase soil erosion potential in project area. 

▪ Contamination may be caused from surface run off due to generation of drill wastes, 
hazardous waste (used oil, waste oil, etc.) and chemical storage and may pollute nearby 
streams, ponds, etc. 

▪ Storm water may get mixed with spilled oils or chemicals in absence of adequate drainage 
mechanism. This contaminated storm water upon mixing with nearby surface water 
bodies can pollute them. 

▪ Domestic wastewater generated from camp site and effluents generated from drill site 
comprising of drain out from rig, equipment washing and other sources, if not treated and 
disposed adequately, may contaminate nearby water bodies, especially during heavy 
rainfall. 

Mitigation Measures 

Suitable mitigation measures for the anticipated potential impacts on water environment are 
presented as follows: 

▪ Drill cuttings will be dried to maximum extent using suitable equipment and final 
disposal will be done after testing. 

▪ Drill cutting wash water and wastewater from drilling operation shall be collected in a pit 
lined with HDPE sheets and will be disposed off only after appropriate treatment to 
ensure that they comply with the effluent discharge standards prescribed by regulatory 
bodies in Myanmar. 

▪ Activities such as stripping, excavation, etc. will be restricted during monsoon season as 
far as possible. 

▪ Domestic wastewater including grey water will be discharged into soak pit/septic tank 
provided at the site. 

▪ Proper drainage and sediment control systems at the drill site will be designed. 
▪ Proper bunds will be made around the drill site and near chemical storage areas so that 

contaminated run-off cannot escape into the storm-water drainage system.  
▪ Hazardous wastes such as chemicals/system oil will be collected in a separate HDPE 

lined pit and later will be sold to authorized recycler. 
▪ An environment-friendly Water-Based Mud (WBM) system will be used for drilling of 

the proposed wells in order to maintain hydrostatic pressure control in the well and to 
lubricate the drill bit. It may be noted that a typical WBM may contain nearly 80% water 
and 20% clay as well as chemicals by weight. This will have minimum impact on the 
water environment. 

6.4.5 Impacts on Groundwater quality 

The water requirement for drilling activities will be less and it is a temporary activity. The 
anticipated adverse impact on groundwater is considered to be insignificant. However, there is 
a possibility of contamination of subsurface water through infiltration from accidental spillage 
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of fuel, site drainage, chemical spill from storage areas and improper casing and cementing of 
well. 

  Mitigation Measures 

▪ Best engineering techniques will be employed during cementing and installation of casing 
to protect groundwater and shallow aquifers from contamination. 

▪ There shall be provision of on-site or off-site biological or physical treatment of drilling 
fluids to render the fluid and cuttings non-hazardous prior to final disposal, so that there is 
no contamination of groundwater resources. 

▪ The drilling mud collection and recirculation pond will be lined with impervious layer in 
order to prevent the seepage of drilling chemicals and mud into aquifer. 

▪ Appropriate spill control techniques will be employed to avoid any spillage within the 
project area and prevent infiltration. 

6.4.6 Land Environment 

The entire drilling operation requires site preparation and approach roads which will involve 
clearing of ground vegetation. Thus, there will be likely changes in the land use pattern during 
this entire drilling activity occur. However, there will be insignificant and temporary impacts. 
The land will be restored to its original condition if there is no indicative of economically 
feasible hydrocarbon. 

Impacts on Land 

▪ The land use of drill site will be affected due to the preparation of drilling site and 
associated drilling activities like installation of rigs and machineries, storage of oil and 
chemicals, domestic waste etc. 

▪ During drilling activities, due to the movement of trucks with drilling rigs, laborer’s and 
machineries, there may be alteration in the soil property. This can lead to land subsidence. 

▪ Drill cuttings from drilling operations and sewage and domestic waste from camp site 
may contaminate land resources. 

▪ Excavation and paving of site during construction phase will have negligible impact on 
land use. 

Mitigation Measures 

▪ The drill cuttings generated will be disposed-off in accordance with IFC EHS Onshore 
Oil and Gas Development Guidelines. In addition to that, domestic waste generated at 
drill site will segregated into biodegradable and non-biodegradable components. Bio-
degradable wastes will be disposed-off into a pit, while non-biodegradable wastes will be 
sent to authorized recyclers for further safe disposal. 

▪ Project operation and its related activities will be restricted within the drilling site 
including the storage of oil and chemicals. 

▪ The existing roads can be strengthened and utilized so that land use change by road 
construction can be minimized. Movement of project related vehicles will be restricted 
during night-time to the maximum extent possible. 

▪ Topsoil removed during the site clearance will be stored and used later for restoration 
purposes. 

▪ Proper sanitation facilities and separate collection bins will be provided at the drilling 
locations for the collection of operation and domestic waste. 
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▪ The movement of trucks with drillings and machineries will be restricted to the paved 
areas only. 

▪ Solid waste will be sent to authorized recyclers and sewage waste generated from the 
camp will be sent to soak pit/septic tank. 

▪ Preparation of contingency plans for spillages, leakage of oil and chemical, etc. 

6.4.7 Biological Environment  

The impact due to drilling activities on biological environment is insignificant as the well site 
and its surrounding region is devoid of eco-sensitive and protected area. The drilling 
operations will incorporate adequate precaution to avoid any disturbance to natural habitats 
including cutting of trees. The northern part of north survey grid falls under Pangabin forest 
area which is sparsely vegetated forest. However, as already mentioned the study area does 
not involve eco-sensitive, protected or forest area. 

Impacts on terrestrial flora and fauna 

▪ Due to ground clearance, there may be loss of endemic and threatened plant species. 
▪ The noise produced from the drilling and vehicular movement is likely to affect the 

terrestrial animals near the project site, steering them to move away from immediate 
project location. 

▪ Generation of dust can impact growth of plants in the study area. 
▪ Introduction of alien species may occur.  
▪ There can be incidents of animal kill during increased traffic in drilling phase. 
▪ The night lighting may attract some wildlife and birds which will have an impact on their 

behavior and physiology. 
▪ Animals may fall into open unprotected pits used for storing drill waste or oil. 
▪ There is a possibility for non-target killing of wildlife from effluent discharges, accidental 

spills, fire, explosion, etc. 

Mitigation Measures 

▪ Acoustic enclosure will be provided to D.G. set to reduce the noise intensity during the 
drilling activities. Moreover, drilling activities will be conducted for 3-4 months and this 
temporary impact will not cause permanent shifting of fauna. 

▪ Vehicles and machinery that have been used in other areas outside the project site should 
be cleaned properly before commencement of work. 

▪ Drilling activities will incorporate adequate precautions to avoid any disturbance to 
natural habitats including cutting of trees. If necessary, prior intimation to concerned 
authorities for their approval, advice and involvement would be undertaken. 

▪ Any open drill pit will be fenced and protected to avoid wildlife falling and getting 
entrapped in them. 

▪ Implementation of erosion and sediment controls to direct runoff from site through silt 
fences and sediment traps to decrease sedimentation in streams. 

▪ Flaring towards any vegetations or trees should be avoided and if unavoidable, a suitable 
barrier will be erected to prevent vegetations from direct heat radiation. Flare testing will 
be for a short period and the impact will be temporary nature with no residual impacts. 

6.4.8 Socio-Economic Environment 

There are no major adverse social impacts due to present project activities as the well site is 
located far away from human settlements. However, it is anticipated that drilling operations 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 
Republic of the Union of Myanmar  
 

 
Asian Consulting Enterprises Pte. Ltd. 6-13 

 
 Asian Consulting Engineers Pvt. Ltd  

 

might have some direct and indirect impacts on socio-economic environment which are 
discussed below. 

Impacts 

Critically analyzing the existing status of socio-economic profile vis-à-vis its scenario with 
proposed project, the impacts could be of varying nature.  

▪ Movement of heavy machines and vehicles can damage the unpaved village roads within 
study area.  

▪ Land acquisition may lead to loss of valuable agricultural lands. This may cause stress 
over loss of employment. This will also affect animal grazing and livestock. 

▪ Influx of population during drilling operation will lead to sharing of common resources 
like water, roads, etc. among communities, which may impact the net availability of 
resources and may give rise to conflict over allocation. However, as human settlements 
are located far away from the well site, probability of such occurrences is negligible. 

▪ There will a temporary job creation for local youth within study area. 
▪ Problems such as drug abuse, alcoholism, etc. may rise due to migration of population. 

Impact on health due to noise and emission from drilling operations has been assessed to be 
negligible as the wellsite is located far away from the settlements. 

Mitigation Measure 

▪ Implementation of the Stakeholder Engagement Plan to manage relationships with 
potentially impacted and interested stakeholders. 

▪ Communication with water agencies, local authorities and communities is recommended 
in order to better understand their concerns regarding the project activities. 

▪ Cultural induction training will be provided to all construction personnel and contractors 
workers as well as visitors. 

▪ There will be a prohibition on drugs and alcohol at all its facilities within the activity 
area, including in the accommodation camps. 

▪ Preferential recruitment of unskilled and low-skilled labour from the local population will 
be encouraged. 

▪ Public access control should be applied to avoid accidents and any other health & safety 
hazard. 

▪ Implementation of adequate CSR Policy by the project proponent within study area. 

6.4 IMPACT EVALUATION  

Based on Table 6.1 the significance criteria, that will be assessed after obtaining the actual 
project related informations, the potential environmental and social impacts due to drilling 
operations and associated activities, with or without mitigation measures will be given. The 
template of the same is given in Table 6.3 and Table 6.4 respectively.  
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Table 6.3: Potential Environmental and Social Impacts of Proposed Exploratory 
Drilling (Without Mitigation Measures) 
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Loss of livelihood                
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Displacement of local/tribal/ethnic 
group 

               

Note: For colour coding refer Table 6.1 

Table 6.4: Potential Environmental Impacts of Proposed Drilling Activities  
(With Mitigation Measures) 

Environmental Sensitivities 

Nature of Likely Impacts 
Impact 

Significance 
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Environmental Sensitivities 

Nature of Likely Impacts 
Impact 
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Increased Traffic                
Common Property Resources                
Population Influx                
Tourism/Leisure/Aesthetics                
Local Economy                
Displacement of 
local/tribal/ethnic group 

               

Note: For colour coding refer Table 6.1 

6.5 RISK ASSESSMENT  

The risks at different stages of the drilling operation has been identified along with its suitable 
elimination/mitigation measures. 

6.5.1 Risks & their prevention methods in course of Well Construction                             

The Drilling project for exploration well involves the construction of the 2,000m vertical 
well.  The design of sting was proposed in such a manner which can eliminates maximum 
possible predicted risks during the construction. But this design will not be able to eliminate 
all the possible complications of well bore passage and cementing operations as it is suitable 
for mining and rock beddings operations.  

The preventive measures to eliminate all the expected or possible complications during the 
process of drilling are given in Table 6.5. 
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Table 6.5: Main Measures for Risk Reduction During Drilling 

Interval Expected 
complications 
 

Prevention and elimination measures 
 From  To 

0 50 Circulation losses, 
slides and 
collapses. 

1. Capacity of drilling pumps over 30 l/s shall not be 
exceeded;  

2. Maintenance of density and specific viscosity within 
program values;  

3. In case of circulation loss occurrence, a high viscosity 
bentonitic pill with filler shall be installed in the circulation 
loss zone.  

50 150 Circulation losses  
 

1. Excess of flush water density over 1.15 g/m3 shall be 
excluded  

2. Minimum value of rheological characteristics of the drill 
mud shall be maintained.  

3. Capacity of drilling pumps over 30 l/s shall not be 
exceeded;  

4. Recommended round trip operations speeds shall be 
observed (hydraulic calculation);  

5. High-viscosity pills with selected content of various 
fractional filler shall be used upon partial mud loss;  

6. Running of a rotor BHA shall be performed upon full 
losses;  

7. The loss circulation control algorithm shall be followed 
it.7.5.  

150  280 Packings  
 

1. Observe the bottom hole flushing modes, exclude formation 
of a momentary packing as a result of plugging of annular 
space;  

2. Observe concentration of a detergent and lubricant in the 
drill mud;  

3. In case of packing formation during drilling it is required to 
perform intense reciprocating of the BHA and tools  

300 400 Oil, gas and water 
shows  
 

1. Observation of compliance with parameters and density of 
the drill mud including upon occurrence of circulation 
losses (control of static level);  

2. Avoidance of creation of pressure drawdown due to 
swabbing or upon violation of filling-up during BHA and 
tool lifting;  

3. Control of pf, mf, pm parameters  
4. Control of well makeup during tool lifting;  
5. Periodic solution makeup in tools upon BHA running;  
6. Upon GOWI the drill mud shall be weighted by stages 

according to circulation, do not allow formation of 
weighted pills in the well bore upon circulation  

550 650 
800 900 

400 500 Circulation losses  
 

1. Maintenance of density within program values;  
2. Do not allow increase of rheological characteristic above 

the program values;  
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Interval Expected 
complications 
 

Prevention and elimination measures 
 From  To 

700 800 3. Recommended drilling practice and round-trip speed shall 
be observed (hydraulic calculation);  

4. Drill mud reserve in volume of 40-50 m3 with reduced 
density shall be available;  

5. High-viscosity pills with selected content of various 
fractional calcium carbonate shall be used upon partial mud 
loss;  

6. Upon full no return it is recommended to change the BHA 
to the rotor one, to work per the special plan for loss 
circulation control;  

7. The loss circulation control algorithm shall be followed it.  

900 959 

400 500 Differential 
pressure sticking 

1. Drill mud density control, filtration reduction;  
2. Maintenance of program values of concentration of a 

lubricant and detergent;  
3. Various fractional calcium carbonate shall be used during 

drill mud preparation and treatment;  
4. Do not allow leaving BHA and tools idle in the open hole 

for more than 3 minutes;  
5. Upon impossibility of drill bit separation from the bottom-

hole upon tension over 10t of drill tool weight the following 
should be done:  
▪ create load on the bottom-hole to 10-15t more than load 

during drilling;  
▪ then create tension to weight which was during drilling;  
▪ then try to rotate the tool using a rotor with control of 

rotation torque and prevention of its excess over ratings 
of the weakest element in the assembly.  

6. If the tool is not released then repeat the operation 2–3 
times with load increase to 5t (as compared to the previous 
load) each time, with further weight reduction to dead load.  

7. The following should be done upon loss of tool mobility 
when a drill bit is above the bottom-hole:  
▪ try to rotate the string upon dead weight;  
▪ if attempts to rotate the strings for 7–10 minutes fail 

then begin spudding up and down;  
▪ in case of absence of positive result – begin installation 

of a fluid patch (add. work plan). 

700 800 

900 959 

300 959 Packings  
 

1. Observe the bottom hole flushing modes, exclude formation 
of a momentary packing as a result of plugging of annular 
space;  

2. Observe concentration of a detergent and lubricant in the 
drill mud;  

3. In case of packing formation during drilling it is required to 
perform intense reciprocating of the BHA and tools  
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Interval Expected 
complications 
 

Prevention and elimination measures 
 From  To 

970 1050 Oil, gas and water 
shows 

1. Observation of compliance with parameters and density of 
the drill mud including upon occurrence of circulation 
losses (control of static level);  

2. Avoidance of creation of pressure drawdown due to 
swabbing or incompliance of makeup during BHA and tool 
lifting;  

3. Control of pf, mf, pm parameters  
4. Control of well makeup during tool lifting;  
5. Periodic solution makeup in tools upon BHA running;  
6. Upon GOWI the drill mud shall be weighted by stages 

according to circulation, do not allow formation of 
weighted pills in the well bore upon circulation 

1250 1350 

1050 1200 Tectonic fault  
(zone of possible 
collapses, locking, 
circulation losses 
or GOWI, due to 
HC accumulations)  

1. Observance of drill mud parameters according to program 
values;  

2. Observance of well drilling practices;  
3. Observance of pulling-and-running operations speed;  
4. Quality control of gas shows by GES specialists during well 

drilling;  
5. Control of availability of slide cuttings on mud screens, in 

case of instability signs, gradual weighting of the drill mud 
is possible;  

6. Elimination of GOWI and circulation losses per the 
additional work plan.  

1050  1200 Differential 
pressure sticking  
 

1. Drill mud density control, filtration reduction;  
2. Maintenance of program values of concentration of a 

lubricant and detergent;  
3. Various fractional calcium carbonate shall be used during 

drill mud preparation and treatment;  
4. Do not allow leaving BHA and tools idle in the open hole 

for more than 3 minutes;  
5. Upon impossibility of drill bit separation from the bottom-

hole upon tension over 10t of drill tool weight the following 
should be done:  
▪ create load on the bottom-hole to 10–15t more than load 

during drilling;  
▪ then create tension to weight which was during drilling;  
▪ then try to rotate the tool using a rotor with control of 

rotation torque and prevention of its excess over ratings 
of the weakest element in the assembly.  

6. If the tool is not released then repeat the operation 2–3 
times with load increase to 5t (as compared to the previous 
load) each time, with further weight reduction to dead load.  

7. The following should be done upon loss of tool mobility 
when a drill bit is above the bottom-hole:  
▪ try to rotate the string upon dead weight;  
▪ if attempts to rotate the strings for 7–10 minutes fail 
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Interval Expected 
complications 
 

Prevention and elimination measures 
 From  To 

then begin spudding up and down;  
▪ in case of absence of positive result – begin installation 

of a fluid patch (add. work plan).  
1500 1600 Circulation losses  

 
1. Maintenance of density within program values;  
2. Do not allow increase of rheological characteristic above 

the program values;  
3. Recommended drilling practice and round-trip speed shall 

be observed (hydraulic calculation);  
4. Drill mud reserve in volume of 40–50 m3 with reduced 

density shall be available;  
5. High-viscosity pills with selected content of various 

fractional calcium carbonate shall be used upon partial mud 
loss;  

6. Upon full no return it is recommended to change the BHA 
to the rotor one, to perform works per the special plan for 
loss circulation control;  

7. The loss circulation control algorithm shall be followed it.  
1600 1700 Tectonic fault  

(zone of possible 
collapses, locking, 
circulation losses 
or GOWI, due to 
HC accumulations)  

1. Observance of drill mud parameters according to program 
values;  

2. Observance of well drilling practices;  
3. Observance of pulling-and-running operations speed;  
4. Quality control of gas shows by GES specialists during well 

drilling;  
5. Control of availability of slide cuttings on mud screens, in 

case of instability signs, gradual weighting of the drill mud 
is possible;  

6. Elimination of GOWI and circulation losses per the 
additional work plan.  

1725 1825 Oil, gas and water 
shows  
 

1. Observation of compliance with parameters and density of 
the drill mud including upon occurrence of circulation 
losses (control of static level);  

2. Avoidance of creation of pressure drawdown due to 
swabbing or incompliance of makeup during BHA and tool 
lifting;  

3. Control of pf, mf, pm parameters  
4. Control of well makeup during tool lifting;  
5. Periodic solution makeup in tools upon BHA running;  
6. Upon GOWI the drill mud shall be weighted by stages 

according to circulation, do not allow formation of 
weighted pills in the well bore upon circulation  

1850 1950 Circulation  
 

1. Maintenance of density within program values;  
2. Do not allow increase of rheological characteristic above 

the program values;  
3. Recommended drilling practice and round-trip speed shall 

be observed (hydraulic calculation);  
4. Drill mud reserve in volume of 40–50 m3 with reduced 
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Interval Expected 
complications 
 

Prevention and elimination measures 
 From  To 

density shall be available;  
5. High-viscosity pills with selected content of various 

fractional calcium carbonate shall be used upon partial mud 
loss;  

6. Upon full no return it is recommended to change the BHA 
to the rotor one, to perform works per the special plan for 
loss circulation control;  

7. The loss circulation control algorithm shall be followed it. 

6.5.2 Risks and their prevention methods for Lost Circulation during well construction  

Tectonic deformations (faults) can result in losses and cracks at any bed type. Under the 
action of excess of hydraulic pressure, the natural cracks can expand, following which they 
act as induced fractures. Occurrence of Induced fractures can cause the drilling mud losses in 
in deep or long wells because of mechanical cracks formation due to the following reasons: 

▪ maximum drilling mud density during circulation;  
▪ insufficient cleaning of a well bore, due to high mechanical drilling speed upon low 

rheological characteristics of the flush water; 
▪ formation of a momentary packing as the result of violation of drilling practices and well 

bore flushing.  
▪ in all cases when operating pressures exceed the formation fracturing gradient.  

Lost Circulation can be prevented by the following methods:  

▪ Drilling mud should be of maximum density close to pore pressure without violating 
safety margin; 

▪ Drilling pump capacity should be optimized for the well bore cleaning;  
▪ circulation restoration should be performed with maximum low capacity of drilling 

pumps for destructing drilling mud structure;  
▪ narrowing of the annular space can be eliminated by reviewing bore cleaning possibility;  
▪ periodical pumping of various fractional colmatants & plugging materials (LCM); 
▪ Check speed rate of drilling and casing strings that should run according to hydraulic 

calculation;  
▪ under condition of overflow absence at the rotor funnel speed of pulling-and-running 

operations should be observed for geophysical studies during drilling.  
▪ Additional Calculation of the allowable pulling-and-running operations speed should be 

done in case of deviation from the actual rheologic characteristics of the fresh water. 

6.5.3 Risks and prevention methods for oil and gas shows  

Destabilization of the hydrodynamic equilibrium in the formation-well system is the cause of 
shows of oil-gas and water (GOWI) in the deep wells. Formation fluid enters the well due to 
capillary crossflows, osmosis, through the drilled and collapsed rocks, gravitational 
substitution and gas diffusion due to long stoppages of drilling work. 
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Figure 6.3: Circulation Loss Elimination Algorithm 

The following measures shall be envisaged to prevent shows of oil-gas and water:  

▪ preparation of the emergency response plan (ERP);  
▪ the continuous control should be conducted for quantity of the drilling mud pumped into 

the well and going out from the well, and various other tasks relate pressure change etc. 
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▪ the circulation system shall be equipped with mechanisms and alarm.  
▪ Every hour drilling mud density measurements along with other parameters shall be 

measured with records in a drilling mud log;  
▪ Checking of the drilling mud level in the well due to operational shutdowns and long-

term downtime;  
▪ Prohibit the entry of drop of hydrostatic pressure on the bed due to drilling mud density 

reduction regarding the design documentation;  
▪ Prohibit the entry of less density liquids entry of liquids in the circulating drilling mud;  
▪ Drilling mud level should not be decrease in the well; 
▪ operations of blow out preventive equipment should be reliable & uninterrupted for 

drilling mud cleaning systems;  
▪ drilling rig should have drilling mud reserve in good volume along with chemical reserve 

for quick preparation of second volume before opening of gas-oil-water drive beds 
▪ Check speed rate of drilling and casing strings that should run according to hydraulic 

calculation;  
▪ under condition of overflow absence at the rotor funnel speed of pulling-and-running 

operations should be observed for geophysical studies during drilling.  
▪ Additional Calculation of the allowable pulling-and-running operations speed should be 

done    in case of deviation from the actual rheologic characteristics of the fresh water. 

6.5.4 Risks and prevention methods for sticking of drill string and BHA 

 Main measures for sticking prevention are:  

▪ optimal fractional composition of carbonate colmatant should be selected; 
▪ drilling mud should be maintained with selected concentration & in minimum solid phase 

content for its effective cleaning from drilled solids;  
▪ clay cake should be injected with optimum quantity of lubricants; 
▪ Mud density should exclude the occurrence of excess pressure on the bed & include the 

minimum fluid loss indicator; 
▪ Assurance of effective well hole cleaning from drilled cuttings;  
▪ drilling mud pills with increased lubricating properties should be installed before the 

casing running and execution of geographical work;  
▪ If leaving of string is necessary in the open hole, then it should be done by taking all 

measures to keep the bottom hole flushing with string rotation continues.  
▪ Drilling rates should be restricted after the opening of the productive top horizon;  
▪ Perform smooth flushing process stabilization. 

6.5.5 Risks & preventive methods during cementing process  

Spring formation occurs during the drilling operation for the surface casing due to 
unsatisfactory support of the conductor casing. To prevent spring formation under the 
conductor casing shoe it is recommended to provide a drive pipe in the structure.  

During the cementing process, cementing slurry surface casings with gas-generating additives 
should be provided to prevent the breakthrough on cement slurry hardening. Sometimes 
design lifting of cementing slurry was not achieved during the surface casings and conductor 
casings as result cementing slurry with colmation additives should be used as preventive 
measure. 
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CUMULATIVE IMPACT 
ASSESMENT 

7.1 INTRODUCTION 

Cumulative impacts, as defined by International Finance Corporation (IFC) are those that 
result from the successive, incremental, and/or combined effects of an action, project, or 
activity when added to other existing, planned, and/or reasonably anticipated future ones. 
Practically, cumulative impact assessment is significant for such scenarios with affected 
communities and scientific concerns. Figure 7.1 illustrates Cumulative Impact Assessment 
(CIA) schematically. 

 

 

 

 

 

 

 

 

 

 
 

Figure 7.1: Cumulative Impact Assessment 

Existing developments with or without proposed developments may be the cause of multiple 
and successive environmental and social impacts and may lead to cumulative impact which 
otherwise would not be expected from an individual project development. 

7.2 CUMULATIVE IMPACT ASSESSMENT (CIA) 

The CIA is effective in supporting good overall environmental and social impact 
management. It is important to note that not every environmental and social aspect comes 
under the ambit of cumulative impact assessment. In addition, the focus of assessment and 
management is given on the Valued Environmental and Social Components (VEC’s).   
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The EIA study includes, socio-economic impact assessment as well, but is considered to be 
project-centric while cumulative impact assessment, on the other hand, is more of specific to 
valued environmental and social components (VECs). The VECs considered significant in the 
CIA assessment are given below: 

i. Air Quality  
ii. Noise Quality 

iii. Local Drainage, Water Resources and water quality 
iv. Groundwater Resources & Quality  
v. Soil & Sediment Quality 

vi. Land use Pattern 
vii. Vegetation/Agriculture  

viii. Wildlife/ Livestock  

The Project location map is given in Figure 7.2. 

 
Figure 7.2: Proposed Well Site within North Grid of EP-4 Block 

Within the EP-4 Block, no other existing or proposed developmental projects other than the 
proposed drilling project were found. However, the EP-4 Block area is surrounded by other 
potential oil and gas wells as shown in Figure 7.3. 
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Figure 7.3: Surrounding Oil and Gas Wells of EP-4 Block 

 There are plans to extract oil and gas from these blocks in near future. The surrounding blocks 
of EP-4 with respective extractor are given in Table 7.1. The tentative schedule of these oil 
drilling is to complete ESIA study and seismic activity between  2015- 2017 and drilling from 
2016 to 2019.1 

Table 7.1: Oil and Gas Blocks Surrounding EP-4 

S. No Blocks Extractor 
1.  EP-3 ONGC Videsh Ltd. 
2.  MOGE-4 CAOG. 
3.  IOR 4 MPRL. 
4.  IOR 5 Petronas Carigali. 
5.  IOR 6  MPRL E&P Pte. Ltd. 
6.  IOR 7 Petronas Carigali. 

(Source: Oil Block Open Development Myanmar-2016) 

For the present study, eight components are prioritized during the construction phase and seven 
for operation phase as valued environmental and social components (VECs) based on impact 
significance in accordance with Chapter 6. All the components with minor and moderate impact 
significance have been prioritized for CIA. The extraction of oil in near future from all these 
surrounding blocks can cumulatively have a significant negative impact on prioritized VECs. 
The induced cumulative impacts on these prioritized VECs are given below in Table 7.2. 

 
 
1Hlaing Myint (Michael) 2016, Oil and Gas Services Industry in Myanmar, Schlumberger. 
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Table 7.2: Induced Cumulative Impact of Oil and Gas Extraction 

Sl. N Prioritized VECs Activities Cumulative Impact 
Construction Phase: 
1.  Air Quality  Site preparation, Emissions from vehicles, restoration  Fugitive and exhaust gas emission can deteriorate the air quality.  
2.  Noise  Noise from machineries and vehicular movement If the construction activities are carried out in same time in different blocks, the 

cumulative noise levels can have adverse impact to nearby living communities.  
3.  Local Drainage, Water 

Resources and quality 
Site preparation and clearance, spillages from machineries Sediment deposition in the water sources and water quality degradation, impact 

on aquatic life, stress on local water supply.  
4.  Groundwater Resources 

& Quality  
Infiltration of accidental spillage of fuel, site drainage, 
chemical spill from storage area, cementing of well, 
wastewater discharges.  

Groundwater pollution.  

5.  Soil & Sediment Quality Accidental spillage, Vehicle and machinery movement, 
storage of oil and chemicals, domestic wastes. 

Soil contamination, soil compaction, loss of soil productivity, impact on 
productivity of land.  

6.  Land use Pattern Acquisition of land, site clearance, preparation of drill site. Change in Land use pattern, loss of agriculture and livestock grazing land.  
7.  Vegetation/Agriculture  Site preparation and top soil removal. Loss of vegetation and agricultural crops.  
8.  Wildlife/ Livestock  Sediment deposition, vehicles movement, site preparation.  Impact on aquatic fauna due to water pollution, disturbances to the wildlife and 

avifauna due to increased noise levels and air pollution. 
Operation Phase: 
1.  Air Quality Diesel generator (DG) sets vehicular emission and flaring.  Emission of CO2, NOx, suspended particles, water vapor, methane and VOC, 

etc. on the air for a longer period will deteriorate the air quality.  
2.  Noise  Operation of D.G. sets and machineries.  Increase in noise level in the area.  
3.  Local Drainage, water 

resources and quality 
Leakage from storage area, disposal of drill cuttings and mud, 
domestic wastewater and discharge, flaring. Runoff water 
from the drilling area dissolved with inorganic or organic 
compounds. 

Sediment deposition, surface water quality deterioration.  

4.  Groundwater Resources 
& Quality 

Accidental leakages from drill area to aquifer, contamination 
due to trade and domestic effluents. 

Groundwater pollution. 

5.  Soil Quality Operation of drilling rig, Storage and disposal of drill cuttings 
and mud, Generation of process and domestic wastewater and 
discharge, Spills – Chemical and/or Oil. 

Deterioration in soil quality and loss of soil productivity.  

6.  Vegetation/Agriculture Diesel generator (DG) sets vehicular emission and flaring, 
spillage, loss of soil productivity.  

Loss of vegetation/agricultural production due to unproductive soil, introduction 
of invasive species, 

7.  Wildlife/Livestock Sediment deposition, surface water quality deterioration. Loss of aquatic fauna, loss of native vegetative may affect the fauna of the area.  
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The cumulative impact significance of each of prioritized VECs is given below in Table 
7.3 and Table 7.4. It is based on the impact significance criteria given in Chapter 6 (Table 
6.1). 

Table 7.3: Potential Environmental and Social Cumulative Impacts - Construction 
Phase 

Prioritized 
VECs  

Nature of Likely Impacts Impact Significance 
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Table 7.4: Potential Environmental and Social Cumulative Impacts: Operation Phase 

Prioritized 
VECs.  

Nature of Likely Impacts Impact Significance 
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Nature of Likely Impacts Impact Significance 
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While oil extraction from each of the blocks, the comprehensive Environmental 
Management Plan (EMP) with special emphasis on valued environmental and social 
components should be prepared. All the measures recommended in the EMP should be 
properly followed to reduce the impact on the environment. The impacts assessed after 
incorporation of mitigation measures are found to be insignificant (Chapter 6) and will be 
of no consequence after implementation of the EMP.  

Some specific actions are recommended for the project proponent of different oil drilling 
companies, to be considered in the near future, depending on temporal circumstances. 

7.3 MITIGATION MEASURES 

Mitigation measures/actions that are recommended to efficiently manage cumulative 
impacts are given in Table 7.5. 

Table 7.5: Mitigation Actions/ Measures to Manage Cumulative Impacts 

S. No. Mitigation Action Responsibility 
1.  The drilling operation timing, locations and technology used may 

be worked upon to avoid cumulative impacts. 
Project Proponent. 

2.  The mitigation, management and monitoring plans designed for 
the proposed project must be thoroughly implemented and even 
be modified to adapt to given circumstances/ conditions to help 
curb any cumulative impact. 

Project Proponent. 

3.  Other projects (not under control of the proponent) must 
implement best available technologies (BATs) and should adopt 
adequate mitigation, management and monitoring plans to further 
minimize impacts on the valued environmental and social 
components. 

Other project proponents 
to address their 
contribution to 
cumulative impacts 

4.  Protection and enhancement of regional areas to preserve 
biodiversity by collaborative efforts among various stakeholders. 

Collaborative 
engagement with other 
stakeholders, including 
project proponents, 
government agencies, 
affected communities, 
conservation groups, and 
expert groups. 

5.  Other regional cumulative impact management strategies through 
collaborative associations. 

6.  To keep a regular watch on cumulative impacts through 
monitoring of various environmental and social components to 
realize the efficiency of management efforts and further scopes 
for improvement. 
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ENVIRONMENTAL 
MANAGEMENT PLAN 

8.1 INTRODUCTION 

This chapter provides Environmental management and monitoring plan to address the 
adverse environmental impact of a project during its execution, to enhance project 
benefits, and to introduce standards of good practice to be adopted for all project 
activities. The EMP is prepared considering International and Myanmar environmental 
regulations and standards for Oil and Gas sector projects and the Bashneft’s HSE policy.  

8.2 PURPOSE AND OBJECTIVE OF THE ENVIRONMENTAL MANAGEMENT PLAN 

An Environmental Management Plan (EMP) provides a Delivery Mechanism to address 
the Adverse Environmental Impact of a project during its execution, to enhance project 
benefits, and to introduce standards of good practice to be adopted for all project works. 

The primary objectives of the EMP are to: 

i. Facilitate the implementation of the mitigation measures for the identified Adverse 
Impacts; 

ii. Define the responsibilities of the Project Proponents and Contractors in order to 
effectively implement the Environmental Management Plan; 

iii. Define a Monitoring Mechanism and identify Monitoring Parameters in order to:  

a. Ensure the complete implementation of all Mitigation Measures; 

b. Ensure the effectiveness of the Mitigation Measure; 

c. Provide a mechanism for taking timely action in the face of Unanticipated 
Environmental Situations; 

iv. Identify training requirements at various levels. 

HSE Policy of Block operator 

The Block operator will continue to conduct its activities in a professional and 
responsible manner. The Block operator, not only will comply with the laid down 
legislation requirements but when found inadequate will promote creative measures and 
internal standards for the protection of Health, Safety & Environment of the highest order 
for all who may directly or indirectly be affected by any of the activities.  

The Block operator will continue to take a proactive approach towards creating safe work 
environment for all employees and will be concerned for promoting continued safety 
education and training for all employees, assigning responsibility for all aspects of the 
program, continuously reviewing the program to identify potential areas of improvement, 
and ensuring a thorough evaluation of all incidents. 

8 
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Block operator will continue to address the Environmental and Health impact of its 
operations by reducing Waste, Emissions, discharges and by using energy efficiently.  

Organizational Structure and Responsibilities 

This section provides an organizational structure for Environmental Protection and 
Management during the proposed operations and defines the roles and responsibilities of the 
various entities for the duration of the project. 

Management Approach 

The organizational roles and responsibilities of various agencies involved in this process 
are summarized below: 

Block operator (Bashneft):The overall responsibility of implementation of the 
Environmental Management Plan rests on them. 

Contractors:The Contractors (Civil, Drilling and Others) will carry out field activities as 
part of the drilling project. The contractors will be subject to certain liabilities under the 
environmental laws of the country, and under their contract with Block Operator. 

A certain degree of redundancy is inevitable across all management levels, but this is 
crosschecked in order to ensure compliance with the Environmental Management Plan 
(EMP). 

Other essential features of the EMP are: 

i. Bashneft will nominate a field based HSE Coordinator to oversee HSE compliance 
throughout the duration of the project operations. 

ii. Bashneft will ensure that all contracts comply with the requirements given in the 
Environmental Management Plan; 

iii. Bashneft will cooperate with regulatory agencies, MOGE, MoNREC (earlier 
known as –MOECAF) and other stakeholders. 

Organizational Responsibilities 

The salient features of the organisational responsibilities are described below: 

Primary Responsibilities: 

i. The primary responsibilities for the environmental performance of the project will 
be owned up by the Block Operator and the contractors. 

ii. Block Operator’s HSE coordinator will be responsible for the company’s 
compliance with the EMP throughout the project. 

iii. The contractors will assume the main responsibility for all environmental matters 
pertaining to their work. 

iv. Block Operator will coordinate with relevant government departments and other 
stakeholders through its Environmental Engineer. 

Field Management and Quality Control: 

i. Conducting drilling activities in an environmentally sound manner will be the 
responsibility of the drilling contractor/ Block operator. 
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ii. HSE Coordinator will be responsible for the overall environmental soundness of all 
the field operations. 

On-the-Job Supervision and Monitoring: 

i. Block Operator has HSE coordinator, who is responsible for ensuring compliance 
with the EMP during the drilling operation. He is also responsible for 
communicating with and training the Drilling Crews in all aspects of the EMP. 

ii. Bashneft will appoint HSE Coordinator, who will be responsible for all 
environmental issues and for the implementation of the EMP in the field. 

iii. If any monitoring team from the government departments or from NGOs visit the 
field during the drilling operation, HSE Coordinator of Bashneftand the contractor 
will be responsible for coordinating their visits. 

8.3 ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

The EMP describes the appropriate mitigation measures to be carried out during the entire 
project period. Block operator and the contractor are responsible for ensuring the 
compliance with EMP. It lists all the potential effects of the project and their associated 
mitigation measures identified in the EIA report. For each Impact/Hazard, the following 
information is presented in the Plan: 

• A comprehensive listing of mitigation measures. 
• Actions required to mitigate adverse impact. 

The management plan for the drilling operation is been established to carry out the proposed 
project in an environmentally safe manner by understanding the potential impacts and 
accordingly implementing the most suitable mitigation measure.The Management plan for the 
activities proposed are presented in Table 8.1 (prior to drilling phase) and Table 8.2 (during 
drilling phase). 
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Table 8.1: Environmental Management Plan -Prior to Drilling Phase 

Hazard & Effects(s)  Proposed Mitigation Required Action 

Land Acquisition 
Since there is no settlement within/near the 
project location the proposed project does not 
require land acquisition. 
Necessary approval will be obtained from the 
government departments before commencement 
of the project for construction and operation. 

• Ensure that all necessary protocols and 
legal requirements are implemented. 

• Acquiring necessary approvals from the 
regional governmentin a timely manner. 

• Block Operator to initiate interaction with the concerned officials 
of regional government, prior to release of actual location to 
identify necessary permits and the approval mechanism. 

• Preliminary site survey to be carried out by block operator’s civil 
works consultants to mark the road & site requirement on ground. 

• Block Operator’s Team to meet the regional government to 
apprise them of the plan and to identify and apply for necessary 
permissions prior to drilling phase. 

Table 8.2: Environnemental Management Plan - During Drilling Phase 

Hazard &Effects(s) Proposed Mitigation Required Action 

Waste and Effluent Management 
Poor planning and execution might pose 
a threat to environment. 
Even though the project area receives 
scanty rainfall, the possibility of 
contamination of rain/storm water run-
off with rig wash water & waste mud is 
unavoidable. 

• Block Operator to identify different type of waste anticipated 
during operations, work out estimated quantities, lay down 
procedures for collection, handling, treatment and disposal of 
each type of waste. 

• Waste Management Plan to be implemented during operation 
phase. 

• Detailed drainage design will be developed as a part of the 
site design. It will be ensured that mud and associated 
drainage system is isolated from the rain/ storm water 
drainage system. 

• Waste Management Plan (given in this section) to 
be implemented during drilling and to be made 
available for inspection at site to all the concerned 
government officials. 

• Block Operator in association with Civil 
Workscontractors to develop detailed drainage 
system addressing concerns outlined here. 

• Block Operator to work out required pit volumes 
based on maximum case scenario including 
rainwater. 

Wastewater & cuttings may contain 
trace amounts of drill fluid and residual 
chemicals. 
 
 
 

• All wastewater, which will be generated from washings & spent 
mud will be contained in high density polyethylene 
sheetlinedpits and will be treated before disposing off. 

• Cuttings will be dried to maximum extent possible using 
suitable equipment and will be contained in separate pits before 
final disposal as per direction from Regulatory Authority. 

• Site design will include adequately sized pits to 
contain wastewater and appropriate treatment plant.  

• Block Operator will use drier system to treat the 
cuttings coming from the shakers to achieve fairly Dry 
Cuttings. 

• Checklist of all drums and containers located within 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 
Republic of the Union of Myanmar  
 

 
Asian Consulting Enterprises Pte. Ltd. 8-5 

 
Asian Consulting Engineers Pvt. Ltd  

 

Hazard &Effects(s) Proposed Mitigation Required Action 

Fuels, Lubricants and Chemicals 
Management pose threat of major, 
moderate & minor spills. 

• Keeping all fuels, lubricants and chemicals in well-designed 
storage facility with regular inventory checking. 

footprint of the storage area will be prepared. 

• Training and awareness program to be developed 
among all workers associated along with mock 
exercises. 

Contamination by way of fuel oil/lubricant 
spill and leaching. 
 
 
 
 
 
 
 
 

• Used and unused chemicals will be stored in a lined & bunded 
area. 

• Executing delivery of fuel to drilling site under strict supervision 
and carrying out refueling operations in an area with impervious 
flooring and surface drainage with oil interceptor. 

• Use of suitable delivery trucks. 

• Impervious liners in place for fuel, lubricants storage area. 
Fuel/Lubricant Containment & Generator area to have drains 
with Oil Entrapment Provision. 

• Fuel/Lubricant storage area: Effective bunds capable of 
containing 110% of the volume of the largest container within 
and enclosing all potentially contaminating materials. 

• The lined & bunded area for the fuel storage tank will 
have extra space to contain used and unused lubricants 
in drums. 

• Keeping an inventory of all fueling and refueling 
operations.  

• Check all delivery trucks for suitability & ensure that 
they meet safety requirements. 

• Impervious liners to be installed in the fuel & 
lubricant storage area. Fuel/lubricant storage area & 
generator area to have drains with oil entrapment 
mechanism. 

• Site design to incorporate bund requirement for the 
fuel/lubricant storage area. 

Noise and Vibration  
 

• Checklist of all machineries with record of date of procurement, 
installation and age. 

• Regular maintenance of all equipments.  

• Implement good working practices to minimize noise. 

• Wearing of ear protector when appropriate. 

• Maintenance Logbook for all machineries to be 
prepared. 

• No machinery will be operated when not required. 

• Block Operator to distribute noise protection 
equipment and ensure utilization by the work force. 

• Proper planning will be made to restrict vehicular 
movements during night time. 

Air Emissions • Operate all equipment within specified design parameters. 

• Minimize emissions during well testing (flaring). 

• Watering of unpavedroads if required to control dust generation. 

• Ensure proper Equipment maintenance. 

• Enhanced/Advanced Flare system will be selected to 
deliver efficient combustion during flaring to minimize 
emissions. 

• Ensure absence of stockpiles or open containers of 



EIA of the 1st Prospecting and Appraisal Well Drilling in Block ЕР-4, 
Republic of the Union of Myanmar  
 

 
Asian Consulting Enterprises Pte. Ltd. 8-6 

 
Asian Consulting Engineers Pvt. Ltd  

 

Hazard &Effects(s) Proposed Mitigation Required Action 

dusty materials. 

• Low Sulphur content diesel must be used. 

Solid Wastes 
Wastes will include organic wastes, 
scrap metal, waste oil & chemicals, 
sacks, medical wastes, etc. 
 

• Ensure proper documentation of all wastes generated. 

• Litter and debris not to be discarded at site and to be segregated 
at segregation pit on the well site. 

• Non-Toxic Biodegradable Waste to be buried during operations 
and de-commissioning, ensuring that local water resources are 
not contaminated in any way. 

• Bulk supply of materials to be preferred for minimization of 
packaging wastes. Unused materials to be returned to Supplier. 

• Material such as scrap metal, waste oil will be disposed of in a 
controlled manner through authorized waste contractors. 

• Draw up Emergency Response Plan (ERP), Well Control Plan, 
and keep them updated. 

• Maintain state of readiness for quick response including plan 
awareness, training and regular mock exercises. 

• Risk of loss of well control to be minimized through: 
i)  Proper well design, which will ensure that the hydrostatic 

weight of mud will overcome formation pressure. 
ii)  Proper drilling program design to ensure selection of properly 

rated BOP equipment.  
iii) Ensure that the Block Operator’s supervision team & Rig 

Contractor’s relevant operating personnel are trained to handle 
well control situations and hold relevant Well Control 
Training Certificates. 

• Pre-operation inspections to ensure waste disposal 
facilities are in place. 

• A segregation pit to have waste types segregated into 
separate drums at the well site. 

• Block Operator to arrange for proper disposal and 
waste recycling contractors. 

 

• Block Operator to monitor strict compliance with the 
provisions of ERP & Well Control Plan. 

 

• Records of interaction between the management and 
the work force.  Records of training and drills. 

• Ensure all available offset data is examined for proper 
design parameters and ERP (Emergency response 
plan) to be in place. 

• Same as above 

• Well monitoring equipment to detect influx from 
reservoir. Pressure detection service provided through 
Mud-logging. 

• Blowout preventers (BOP) to be tested regularly 
during and after its installation. 

• To ensure key personnel to have International 
recognized certificates. 

Non-routine/ accidental events (Well 
kicks, blow out) 
 

• To detect well kicks immediately to prevent blowouts. 

• Ensure advanced detection system is in place and BOP 
equipment is well maintained. 

Advance instrumentation system and Mud Logging unit 
should be available. 
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Hazard &Effects(s) Proposed Mitigation Required Action 

Socio-Economic Impacts • Undertake social welfare projects for the local communities 
through well thought out CSR strategy. 

• Few unskilled manual labours may be engaged temporarily from 
local. 

• Implement proposed Waste Management Plan and 
undertake water quality monitoring before, during and 
after the operations. 

• Implement social welfare schemes as per Company’s 
CSR policy. 

8.3.1 Waste Management Plan 

To facilitate field level implementation, a Waste Management Plan is proposed, which will be subject to fine tuning before the start of the operations.  
The Waste Management plan is presented below in Table 8.3. 

Table 8.3: Waste Management Plan 

Category Waste Type Proposed Action Responsibility What needs to be Reported? Monitoring 

Domestic Waste Sewage 
(Black Water) 

The domestic wastewater (sewage and sullage) 
generated will be send to septic tank provided at 
the project site. 
All Sewage to be channelized into septic tanks and 
soak pits. 

HSE Officer cum 
coordinator 

Dimensions of pits, Integrity & 
maintenance of the pits, level of 
sewage in the pits. 

Block Operator 
(Bashneft) 

Wastewater from 
Kitchen 

(Grey Water) 

The disposal of the overflow from the septic tank 
will be done into a soak pit provided at the drilling 
site. 

 
All gray water to be channelized into soak pits. 
Excess waste water will be sprinkled on the 
project access road 

HSE Officer cum 
coordinator 

Dimensions of pits, Integrity & 
maintenance of the pits, Level of 
gray water in the Pits. Check 
availability of grease collection 
pit and frequent collection of 
grease, regular checking of 
wastewater level in the pit. 

Block Operator 
(Bashneft) 

Food Waste To be properly segregated (no plastics, metal, 
glass in it) and brought to the segregation pit. Dig 
two small humus pits depending on the amount of 
waste generated per day within the camp site area 
away from common use by rig crewmembers. The 
humus pits are to be covered with soil on daily 

HSE Officer cum 
coordinator 

Construction of pits, daily 
disposal of organic waste and 
covering it with soil. 

Block Operator 
(Bashneft) 
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Category Waste Type Proposed Action Responsibility What needs to be Reported? Monitoring 

basis to avoid any odour nuisance due to 
purification and check any contact with the flies or 
insects. 

Combustible Waste 
(Paper, Rags, 
Packing material 
etc.). 

To be properly segregated (no plastics, metal, 
glass in it) and brought to the segregation pit. Sent 
to recycling contractor. 

HSE Officer cum 
coordinator 

Ensure daily bringing of the 
waste to the pit. Periodic sending 
of waste to Recycling 
Contractor. 

Block Operator 
(Bashneft) 

Bio-Medical Waste Medical waste 
(waste generated 
from First Aid 
Centre). 

To ensure the availability of specified boxes, use 
of syringe cutters. Waste to be properly separated 
and stored temporarily at site separately from 
other wastes. Medical waste to be transported to 
the hospital capable of handling waste. 

Medical Doctor Segregation and transportation 
of waste to recycling contractor. 

Block Operator 
(Bashneft) 

Recyclable Waste Tin packs, plastic 
and glass bottles 
and other metallic 
materials. 

To be properly segregated and temporary storage 
at segregation pit at well site. Deliver to approved 
Recycling Contractor. 

HSE Officer cum 
coordinator 

Segregation and storing of 
waste at the site. Sending of 
waste Recycling Contractor. 

Block Operator 
(Bashneft) 

Drilling Wastes Drill Cuttings To be stored in HDPE lined pits on the well site. 
 
At the close of operations, if leachate analysis 
performed on properly washed and reasonably 
dried drill cuttings show that it is non-hazardous 
in nature, then it can be disposed of as inert 
material either into a cuttings pit onsite or offsite 
or taken for beneficial use in construction of roads 
or spreading on land in the local area or land 
filling. 

 
If found hazardous, disposal can be done onsite 
or offsite as per the approval from the local 
government bodies or to dispose it in some 
existing secured landfill operating in the region. 

HSE Officer cum 
coordinator 

Verify that volume of pit is 
adequate for storage of cuttings 
from the drilling site. 

 
Leachate analysis to be done on 
completion of the well from a 
recognized Lab. 

Block Operator 
(Bashneft) 

Un-used Drilling The un-used drilling mud will be stored in HDPE HSE Officer cum Check integrity of the HDPE Block Operator 
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Category Waste Type Proposed Action Responsibility What needs to be Reported? Monitoring 

Mud. lined pit on site and allowed to dry. Once it is dried, 
it will be disposed-off after testing.  

coordinator lined pit. Testing for stipulated 
standards from recognized Labs 
before deciding final disposal. 

(Bashneft) 

Drilling & Wash 
Wastewater. 

All wastewater, which will be generated from 
washings & spent mud will be contained in HDPE 
lined pits and final disposal will be done only after 
treatment. 

HSE Officer cum 
coordinator 

Check integrity of the HDPE 
lined pit. Volume (cum) of wash 
wastewater generated. 

Block Operator 
(Bashneft) 

Chemical Sludge 
(generated as a 
result of 
wastewater 
treatment). 

The treatment of the sludge so generated can be 
for pH correction, if any, followed by dewatering 
either in centrifuge and or solar evaporation. The 
treatment is to be ensured in a pit properly lined 
with impervious HDPE liner of 1.0 mm. 
 
Disposal is dependent on establishing non-
hazardous or hazardous nature after the end of 
operations. 

HSE Officer cum 
coordinator 

Check integrity of the HDPE 
lined pit. Volume (cum) of the 
sludge generated. 

 
 
 
Testing for stipulated standards 
from recognized Labs before 
deciding final disposal. 

Block Operator 
(Bashneft) 

Oily Waste Used Oil Oil changing activity is allowed only at the rig 
site. Oil to be collected in designated containers at 
the Rig site. Ensure that the used oil drums are 
safely transported to the approved recycling 
contractor to the certified workshop. 

HSE Officer cum 
coordinator 

Collection and storage of oil. 
Used oil drums safely transported 
and sent to approved recyclers.  

Block Operator 
(Bashneft) 
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For the proposed drilling, it is expected that the drill cuttings will be free from oil and may 
not be rendered as hazardous. The sludge from the proposed drilling operations may be 
rendered as free from oil by providing suitable pre-treatment measures. However, any 
chemical sludge generated from wastewater treatment is considered as hazardous. Therefore, 
the chemical sludge from the wastewater treatment at the proposed Exploratory Drilling can 
be rendered as hazardous. The Drilling Mud and Other Drilling Wastes also considered as 
hazardous. However, based on sampling and analysis carried out through a recognized 
laboratory after the end of the drilling phase, if it is proved that the drilling mud and other 
drilling wastes do not contain any of the hazardous constituents therein, the wastes may not 
be treated as hazardous. Block Operator would require prior authorization from the regional 
government for storage, transportation and disposal of any hazardous waste generated at site 
during drilling operations. 

8.3.2 Labour Management Plan 

A broad labor camp management plan is provided which must be further refined by the 
Contractor dealing with labor management with respect to the site of labor camp and number 
of labors to be accommodated. 

In order to identify and quantify potential for local employment, the project developer 
through contractor shall identify potential skills, local sub-contractors, and suppliers and 
obtain information on their capability to comply with the performance requirements of the 
project.  

The project developer shall also implement skill development programs for local 
community to improve their employability. The project developer shall engage with local 
government, industry and other organizations to determine opportunities for targeted 
training. This will reduce influx of labors from other regions and provide employment 
opportunities to project affected persons.  

8.3.3 Labour Contractor’s Management Plan 

The construction activity of the proposed project will be outsourced to contractor, and the 
Block operator shall monitor the contractor’s activities and adherence to the 
environmental management plans. All the policies/ agreements related to labor and 
workers shall be formulated based on the applicable National and International 
guidelines. 

The project developer should ensure a contractual commitment on the part of all contractors 
and subcontractors to comply with all relevant national labor law, including those related but 
not limited to ensuring legal protection on form and frequency of pay, working hours etc. 

The agreements signed with various contractors should require them to: 

i. Commit to provide a copy of employment registers and records including details of 
hours/ overtime worked, wages paid and the employment status of workers, both 
those employed directly and indirectly. 

ii. Commit to recruit workers locally based on availability and skills. 
iii. Assume primary responsibility for day-to-day monitoring of the implementation of 

labour standards and thereby designate a manager who is responsible for ensuring 
labour and health and safety legislation is complied with, both in the direct and 
indirectly-employed workforce (namely, sub-contracted labour); 
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iv. Provide or ensure that training is carried out on health and safety issues with regard to 
all workers, direct and indirectly employed; 

v. Put in place a mechanism for checking the age of workers; 
vi. Put in place a worker grievance mechanism and details of any complaints lodged 

under the procedure in the last year; 
vii. Undertake to inform the project proponent of all serious accidents that take place. 

8.3.4 Labor Camp Management Plan 

No major labour influx is anticipated as mostly local people will be employed during the 
construction phase. But, in case of a distant labourers/ worker, a general labour camp 
management plan is proposed in this section, which, if required, should be developed 
further by the Contractor based on the site of the labour camp and number of labourers to 
be accommodated. 

The involvement of labour population is likely to put pressure on the surrounding 
environment due to increase in discharge of sewage, quantity of solid wastes generated 
and other pollutants (burning of wood for cooking).  

Measures to manage potential effects of the labour influx shall be put in place through a 
combination of public consultations, policies and planning. These measures may include:  

i. A hiring policy giving preference to employment of local people with the best 
qualifications for a given position. In case of equal qualifications among many 
candidates, preference should be given to local residents. Therefore, skill mapping is 
recommended; 

ii. A procurement policy that gives preference to locally produced goods and services; 
iii. Accommodation of non-local workers in a dedicated construction camp with 

independent sewage and waste management facilities; 
iv. Control of spontaneous settlements in the project vicinity; 
v. Establishing a project-sponsored commercial area near the construction site; 

vi. A code of conduct for labours that establishes rules for interaction between the project 
developer, workers and the local community; 

vii. Developing a workforce HIV/AIDS management and awareness program; 
viii. Sewage Treatment and Sanitation Facilities: The wastewater generated from the labour 

camps shall not be allowed to flow into the river water or any other natural drainage 
system of the area. The wastewater shall be collected and treated in septic tanks. 

ix. An adequate number of toilets must be provided for workers i.e., One toilet for every 
10 men and one toilet for every 10 women shall be provided. 

x. All contractors shall ensure that illegal cutting of trees for fuel wood is prohibited. 
Therefore, an adequate supply of fuel (LPG cylinders) shall be provided in the labour 
camps and canteens.  

xi. Medical facilities: Workers shall be provided with primary health care and basic 
first aid at the project site during the entire project period. 

8.3.5 Occupational Health and Safety 

Occupational Health and Safety issues are prevalent in all occupations, irrespective of the 
type of occupation. Preventive and protective measures should be introduced according to 
the following order of priority: 
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i. Controlling the hazard at its source through use of engineering controls. Examples 
include use of acoustic enclosure in DG sets to reduce noise level, exhaust ventilation 
in storage areas etc.; 

ii. Minimising the hazard through design of safe work systems and administrative or 
institutional control measures. Examples include job rotation (shift in working hours), 
training safe work procedures, lock-out and tag-out, workplace monitoring, limiting 
exposure or work duration, etc. 

iii. Providing appropriate personal protective equipment (PPE) in conjunction with 
training, use, and maintenance of the PPE. 

The Occupational Health and Safety (OHS) issues should be considered not only for those 
who are directly employed by the Block operator, but also those who are employed by the 
contractors (including subcontractors). 

8.4 EMERGENCY PLAN 

To combat the emergencies caused by major accidents, planning response strategies are 
termed as Emergency Plan. Emergency Plan cannot be considered in isolation or act as a 
substitute for maintaining good safety standards at the operation. The best way to protect 
against major accident occurrence is by maintaining very high levels of safety standards. 

Generally, the following five phases are involved in an emergency: 

i. Discovery and Notification: An event with an imminent threat of turning into an 
accident must first be discovered and the discoverer shall quickly notify the same to the 
plant HSE coordinator on site. 

ii. Evaluation and Accident Control Initiation: Based on the evaluation of available 
information, the HSE coordinator makes a rapid assessment of the severity of the likely 
accident and initiates the best course of action. 

iii. Containment and Counter Measures: Action is first taken to contain and control the 
accident by eliminating the causes which may lead to the spread of accident. Measures 
are also taken to minimize the damage to personnel, property and environment. 

iv. Cleanup and Disposal: After the accident is effectively contained and controlled, the 
cleanup of the site of the accident and safe disposal of waste generated due to the 
accident are undertaken. 

v. Documentation: All aspects of accidents, including the way it started and progressed 
as well as the steps taken to contain and the extent of the damage and injury, must be 
documented for subsequent analysis of accident for prevention in future, damage 
estimation, insurance recovery and compensation payment. It may be noted that some 
aspects of documentation, such as, photographs of the site of accident and main objects 
involved in the accident, survey for damage estimation, etc. may have to be carried out 
before the cleanup and disposal phase. However, the effort in all cases is to 
recommence the operations as soon as possible. 

8.4.1 Methodology of Emergency Plan Preparation 

Emergency Plan is usually prepared in two parts: On-site and Off-site. The On-site 
Emergency Plan is to be administered by Bashneft. Bashneft management may seek the 
assistance of other agencies, namely, District authorities and fire brigade, police and health 
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authorities, if considered necessary. The off-site Emergency Plan is normally administered by 
the statutory authorities / District Magistrate with the assistance of other relevant authorities. 

Following are the key elements of Emergency Plan: 

a. Cause of the Emergency; 
b. Accident prevention procedures/measures; 
c. Accident/emergency response planning procedures; 
d. Recovery procedure; and 
e. On site and off site Crisis management, communication, contact information etc. 

8.4.2 Causes of the Emergency 

An industrial emergency / disaster during the drilling Operations may include one or a 
combination of more than one of the following: 

(a) Natural Calamities 

• Flood  
• Wind Storm/Dust Storm 
• Earthquake 

(b) Man Made Disaster 

• Major Fire  
• Accidental spillage of Fuel and Chemicals 
• Missing Person 
• Serious Injury, Illness, Fatality 
• Collapsing of equipments/machineries and vehicles (project vehicles, drilling rig 

etc.)  
• External factors like Riots, Sabotage, and Extremist threats, Threat of War or War 

Itself. 
8.4.3 Accident Prevention Procedures/ Measures 

Personal Protective Equipment (PPE) 

PPE is a fundamental requirement to be used during the entire drilling operation.  The PPE for 
the operations should include helmets, hearing protection, safety shoes etc. Activity wise PPE 
requirements are provided in Table 8.4. 

Table 8.4: Activity wise PPE Requirements 

Activity PPE Requirements 

Site Survey • Safety shoes and protective glasses shall be worn wherever necessary during 
the survey. 

• All persons traveling in vehicles must wear seat belts. 

Drilling 
Operation 

• Protective gloves shall be worn wherever applicable. 
• Safety shoes and protective glasses shall be worn during the operations, 

wherever applicable. 
• Proper marking of the area with warnings, if required. 
• Safety harness and helmets shall be used, wherever required. 
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Activity PPE Requirements 

• No employee to be allowed to move around the machinery without protective 
gear.  

• Hearing protection gear, wherever applicable shall be used during the 
operation. 

Fuel Storage and 
Handling 

• Appropriate fire extinguishers should be available at the storage site. 
• Adequate ventilation shall be provided at the place of storage. 
• All protective gears as applicable shall be worn while handling flammable 

liquids. 

Emergency Management Interface 

The following details identify the interface between the Incident Response Team (Site) and 
Emergency Response Group (ERG). 

Incident Response Team (IRT) – Operational Response 

It is the Incident Response Team’s responsibility to deal with the respective location or asset’s 
incidents / emergencies of minor nature requiring no external assistance and which can be 
controlled with local resources. For emergencies where external assistance is required the 
Incident Controller at site must notify Emergency Response Group Leader for action.  

Emergency Response Group (ERG) – Tactical Response 

It is the Emergency Response Group’s responsibility to respond and provide assistance to 
control the response to all major emergencies that occur. 

Emergency Reporting 

i. When witnessing or receiving notification of an emergency, as much information as 
possible should be taken and/or conveyed to the relevant emergency activation 
authority. Where possible, all information should be logged in written form with time 
and date included and provided to the Incident Controller. 

ii. When an emergency occurs, an appropriate and prompt response is required, providing 
precise action to control, correct and return the site to a safe condition.  Timely action 
is also required to protect the people, the environment and property from harm/ 
damage. 

iii. Reporting Forms for actions to be considered, when witnessing an emergency or 
receiving a report of an emergency. 

8.4.4 Emergency Response Strategies 

This plan has been prepared based on the Trigger Mechanism. The Trigger Mechanism 
envisages that on receiving signals of a disaster happening or likely to happen, all activities 
required for the mitigation process are energized and activated simultaneously without loss of 
any time. The primary objective of this mechanism is to undertake immediate rescue and 
relief operations and stabilize the mitigation process as quickly as possible. 

The main parameters of such a response plan include: 

i. Signal/Warning Mechanism. 
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ii. Activities and their Levels. 
iii. Sub-Activities. 
iv. Command and Control Structure. 
v. Individual roles and responsibilities of each specified authority to achieve the activation 

as per response time. 
vi. Response teams for each specified authority. 

vii. Emergency procedures. 
viii. Alternate plans and contingency measures.  

I. Declaration of Emergency 

To enable the appropriate level of response to be implemented, emergency incidents are to be 
categorized according to three levels as follows: 

Tier 1  

• The incident can be effectively and safely managed and contained within the drilling 
operation area by operations staff. 

• The incident has no effect outside the project site. 
• There is unlikely to be serious danger to life, the environment or to company assets or 

reputation. 

Tier 2  

• The incident cannot be effectively and safely managed and contained at the drilling 
operation by operational staff and some form of additional assistance is required. 

• The incident may be “on project site”, have some effect beyond the “project site” and an 
external emergency services will be involved. 

• There is likely to be danger to life, to the environment or to company assets or reputation. 

Tier 3 

• The incident has ESCALATED to a level where it begins, or has the potential to begin, to 
adversely affect the Company, its Joint Venture Partners, or the public on a broad front. 

• The incident will have technical, press, public affairs and personnel implications, which 
require immediate assistance. 

• There will be one or combination of the following: 
- Death and/or serious injury, 
- Potential for significant pollution or environment damage, 
- Substantial damage or property. 

Emergencies will initially be under the control of the Incident Controller whose main tasks 
are to locate the source and nature of the incident, to inform the Emergency Response Group 
(ERG) Leader and activate the Drilling Site Security and Emergency Services. 

During normal working hours the Incident Controller will keep the ERG Leader informed and 
jointly decide whether it’s a Tier 1, Tier 2 or Tier 3 emergency. For a major emergency 
appropriate Emergency Control Centers will be set up, the site Emergency Support Team 
summoned and the ERG activated as required. 
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II. Preparation for Emergencies 

Command by Competent Persons 

Effective command and control starts with a clear definition of the overall command and 
control structure, and description of the duties of key personnel with specific responsibilities 
for emergency response. 

Number of Persons for Emergency Duties 

The command/control of emergencies must identify the minimum number of persons required 
to provide an adequate response to emergencies. This includes having staff trained and 
competent to fulfill the roles of other members of staff if they are not available.  

List of Persons for Emergency Duties  

A list of the staff in the field having emergency duties is displayed in the Control Room.  It is 
the responsibility of the Incident Controller to ensure that these lists are kept up to date.  

Control of Emergencies 

The major systems for controlling emergencies and preventing escalation are detailed in this 
plan, which gives the emergency procedures to be followed in case of an impending/ 
occurring disaster. It should be noted that during any emergency during Drilling Operations in 
the block EP-4, this document would be referred. This would result in the most efficient 
emergency response strategy to combat the impending/occurring disaster.   

Assembly Procedures 

When personnel arrive on site, they are assigned to an assembly station.  

• Assembly Areas 

- Non-essential personnel assemble within the accommodation. 
- Fire Team at the Alert Team Station. 
- Emergency Response Team in the office of Incident Controller. 

• Lists 

- Assembly lists should be kept up to date and are produced by a senior person. Copies 
are displayed at each Assembly Station. 

• Accounting for Personnel 

- The person in charge at each Assembly Station checks the personnel according to the 
assembly list and relays the information to the site HSE Support and the Incident 
Controller. The HSE Support person conducts the final headcount and notifies the 
Incident Controller of the results and discrepancies if any. 

• Co-ordination 

- The senior person in the Control Room is charged with coordinating the 
information/response measures from the various Assembly Stations and ensuring that 
all personnel are accounted for.  He/ She must refer to the HSE Support or the 
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Incident Controller if any personnel are not accounted for or if there are impediments 
to carry out the response strategy. 

III. Post Emergency 

The post emergency phase is an important event in the long-term emergency response 
strategy for Bashneft.  

It is absolutely necessary for the Emergency Response Team (ERT) members (Incident 
Response Team, IRT) to review the emergency plan and the incident response events and 
provide their inputs for response improvements or emergency plan updates. All personnel 
involved in the emergency response actions during an incident will be debriefed by their 
superior officer. 

It will be the responsibility of the designated ERT members to prepare a complete incident 
report collating incident reports/logs from the respondents and forward the same to higher 
authorities as appropriate or send notifications to the Government authorities as the case may 
be. It will be the responsibility of the ERG leader to develop a post emergency action plan 
with the assistance of Incident Controller. 

8.4.5 Emergency Response Organization 

Incident Response  

The Incident Controller (IC) is responsible for coordinating the on-site tactical response to 
any emergencies arising out of the Drilling Operations at project site and will activate and 
direct emergency response personnel as appropriate to the emergency. The Incident Controller 
will notify and correspond with the IRT Leader. 

If required, the following personnel or teams are available to be activated at the site: 

Incident Controller HSE Support 
Site Medical Centre Site Contractor Management (as appropriate) 
Fire Team Leader Technical Support 
Control Room Scribe 

Emergency Response Group 

The Emergency Response Group (ERG) is responsible for coordinating the strategic response 
relative to any Tier 2 emergency arising out of the Drilling Operations. The ERG is activated 
and directed by the ERG Leader, and will assemble in the Emergency Coordination Centre 
(ECC). 

If additional support is required for the Bashneft response, the following personnel should be 
mobilized as required: 

Operation and Technical Coordinator HSE Coordinator 
Human Resources and Services Coordinator Public Affairs Coordinator 
Logistics Coordinator  
Security Coordinator  
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8.4.6 Accident / Emergency Response Procedures 

In order to deal with an emergency, a complete emergency procedure document will be 
prepared, which identifies the key personnel involved with their specific duties and 
responsibilities. 

This emergency plan will include all requirements for dealing with such a situation, so that all 
the equipments and personnel can be mobilized in the shortest possible time. 

• Basic Features 

In the development of emergency procedures, following factors will be kept in view: 

- Identification of situations i.e. what can happen and how it can happen.  
- Identification of problem/ priority areas i.e. where it can happen. 
- Identification of individuals i.e. who is to take action.  
- Duties of individuals. 
- System or equipment to be used and when to use it. 
- Procedures for operating the system or equipment. 

• Basic Actions 

The basic actions required to handle any emergency are as follows: 

- Operation of emergency shutdown of machineries and equipments. 
- Maintenance of telephonic communication.  
- Persons to be nominated for evacuation. 
- Effective internal communication by public address system and walkie-talkie sets. 

The purpose of this section is to provide “all Hazards” emergency response procedures to 
previously identified hazards and threats to Bashneft areas of operations and activities in the 
Block.  

8.4.7 Emergency Control Centre 

The establishment of a 'focal point' or 'EMERGENCY CONTROL CENTRE' to co-ordinate 
emergency response activities within a relevant area is essential. The emergency control 
centre will be sited in an area of minimum risk and will have easy and fast access to all major 
hazardous installations. 

Emergency control centers will be equipped with the following: 

• An adequate number of external telephones. 
• An adequate number of internal telephones (if required). 
• Notepads, pens and pencils. 
• A list of external agencies likes Fire Brigade, Police, Hospitals, neighbouring Industries, 

Telephone no. etc. 
• Source of safety and fire equipment. 
• A nominal role of employees. 
• First-aid kits. 
• A list of KEY PERSONNEL with addresses, telephone numbers, etc. with their roles and 

responsibilities. 
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8.4.8 Recovery Procedure 

Following an accident at project site, there shall be a full recovery procedure as part of the 
Emergency Plan. The recovery procedure shall deal with two distinct situations described 
below. 

Emergency Plan: Onsite Crisis 

Identification of Personnel and Assessment of Responsibilities on specific functions of 
Coordinating Authority: In order to effectively deal with onsite emergencies, following 
coordinators are required to co-ordinate for various activities during the emergency: 

Incident Controller (IC)  Incident Controller (IC)  
Operations Coordinator (IC)  Drilling Manager 
Fire Fighting and Safety Coordinator (IC) Fire and Safety In charge 
Medical Officer / Paramedic Communications Coordinator Medical In charge 
Services Coordinator Maintenance In charge 
Logistics Coordinator  Administrative In charge 

Role of Incident Controller 

He/ She shall be the main guiding force in directing the emergency operations and will be in-
charge of overall control of the disaster/emergencies. The actions include: 

• On hearing the fire siren or on receiving information about the disaster, he will 
immediately take charge of the emergency control centre. 

• To declare the category of the emergency after discussing with other team members. 
• To instruct all the team members/ coordinators to make necessary arrangements. 
• To inform mutual aid partners about the disaster. 
• Instruct the safe shut down of system in consultation with emergency site in charge and 

key personnel. 
• If necessary, arrange for evacuation of population in the neighbouring villages. 
• Carry out search for causalities within the affected area and arrange for first 

aid/hospitalization of victims, if required. 
• Ensure not to operate the plant/system unless it is declared safe by the competent person. 
• Provide local authorities, media and Govt. adequate factual information through in-

company modalities. 

Emergency Plan: Offsite Crisis 

Bashneft’s responsibilities towards generation of the Offsite Emergency Plan: 

• To provide basic information on Environmental and Social Impact Assessment to the 
Local Administration Authority, Police, Fire Brigade, Doctors, surrounding Industries 
and the Public and to appraise them on the consequences and the protection/prevention 
measures and control plans and seek their help to manage the emergency. 

• To assist the District Authorities in preparing the Off-site Emergency Plan. 

An off-site emergency plan organization has essentially two parts: 

• Formation of the Local Crisis Group: This Group will be responsible for the management 
of any emergency confined to the local area. 
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Since, the actual offsite plan requires the participation of outside agencies, this report does not 
dwell further on the issue.  

8.4.9 Communication Systems Network 

An efficient and reliable communication system is required for the success of the emergency 
plan.  The efficient communication system is required to alert: 

• Emergency Authorities and Services. 
• Neighbouring area and public in the vulnerable zone. 

The communication system requires the following: 

• Communication between Control Room and Emergency Services, Meteorological Station 
and the mutual aid members.  

• Mobile Communication with the Control Room for alerting the employees.  
• Telephone lines. 

A communication flow chart is to be prepared and kept in the Control Room. An up-to-date 
Telephone Directory of key personnel concerned with the emergency should be available at 
all times. These matters should be documented and kept within the Emergency Plan manual. 

The Emergency Plan Manual is required to maintain a record of police stations, hospitals and 
fire brigade stations in the area to seek assistance in dealing with emergency situations. The 
emergency team of Bashneft should liaise with these agencies and with District officials and 
furnish them information on the possible hazards, extent of damage and actions to be taken by 
them during such emergencies.  

8.4.10 Role of External Services 

Police 

The Police should assist in cordoning off the accident site, organize evacuation and moving 
any seriously injured people to hospitals. They shall divert traffic as and when necessary. 

Fire Brigade 

The fire brigade shall organize to fight fires and provide assistance, as and when required. 

Hospitals and Doctors 

Hospitals and doctors should treat any injury, which may primarily be burn injury. 

8.4.11 Mutual Aid from Neighbouring Installations 

Bashneft may also depend on the facilities of the other industries in the locality for handling 
emergencies. They will have to arrange with the local administration for providing services, 
such as fire fighting and medical needs during incidents particularly in the nearby regions. 

Telephone links with neighboring industries and customer facility control rooms should be 
established.  
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8.4.12 Public Information System 

During a crisis following an incident, the people of the area and a large number of media 
representatives would like to know about the situation from time to time and the response of 
the District Authority to the crisis. It is important to give timely information to the public in 
order to prevent panic and rumors. The emergency public information could be carried out in 
three phases. 

Before the Crisis 

This will include the safety procedure to be followed during an emergency through posters, 
talks and mass media in different languages including local language.  Leaflets containing 
do's/don'ts will be circulated to educate the people in the vicinity time to time. 

During the Crisis 

Dissemination of information about the nature of the incidents, actions taken and instructions 
to the public about protective measures to be taken, evacuation etc. are the important steps 
during this phase. 

After the Crisis 

Attention should be focused on information concerning restoration of essential services, travel 
restrictions, etc. 

8.4.13 Fire Fighting System 

Accidental Release of fuel/chemical, short circuit and other operational activities can lead to 
fire. In order to deal with such possible situations, there is a need for constant preparedness to 
mobilize fire fighting and control resources in minimum time. There should be control of all 
fire fighting resources in the affected areas under the Fire and Safety Officer. The operational 
response will be coordinated from the Central Control Room. The planning for firefighting 
should be as follows: 

Before the Crisis 

• Proper road and means of escape should be identified. 
• Considering the possible hazards, there must be adequate water supply. 
• Training of the fire fighting personnel. 
• Provision of adequate availability of fire fighting facilities is important. 

During the Crisis 

Immediate response to an incident should be coordinated by the Control Room by matching 
all the resources.  In a major incident having wide off-site implications, large area of drilling 
site may be affected, necessitating concurrent fire fighting operations at a number of places.  
In this case, the whole area may be divided in different fire zones. 

8.4.14 Relief to the Victims 

Post-incident activities include the relief to the victims by the owner, who has control over 
Drilling Operations, to pay specified amounts to the victims as interim relief. After proper 
assessment of the incident, he/she may invite applications for relief, conduct an enquiry of the 
claims and arrange for payments of the relief amounts to the victims. 
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8.4.15 Checklist For Capability Assessment 

The checklist will help in assessing the preparedness, prevention and response resources 
capabilities.  The points included in the checklist are only indicative and there is a need to 
closely examine the local requirements while preparing the checklist. 

For good control and management of an incident, there are three important requisites. 

• Defined Organization; 
• Effective means; and 
• Trained people. 

The organization must be properly structured for routine as well as emergency purposes with 
clear understanding of duties and responsibilities. The structure has to consider an execution 
and speedy implementation of the response plans; while at the same time, it should be flexible 
enough to tune itself to the fast changing situations. All plans and procedures for emergency 
handling should be established. 

Means include equipment and materials, transport and communication. Identification, storage 
and upkeep of these means are essential for speedy implementation of the response plans. 
People form the vital element in emergency response. Experience, education and training 
should help make this vital element effective. In general, the duties, responsibilities and 
competence of the individual team are defined by the description of the function. 

A broad outline of responsibilities and duties of different managers concerning the emergency 
management plan are given below in Table 8.5. 

Table 8.5: Roles and Responsibilities of Various Emergency Response Team Members 

Role Responsibility 

Incident Controller (IC) • Responsible for overall control of emergency. 
• Liaise with external agencies for any additional help. 
• Reports to statutory agencies about the emergency.  

Operations Coordinator (OC) • Responsible for control of emergency at site. 
• Liaise with fire and safety coordinator in effective control of 

emergency.  
Fire and Safety Coordinator  • Responsible for carrying out fire fighting and rescue work at 

the incident site. 
• Co-ordinate with IC and other teams for effective control in 

minimum possible type. 
Services Coordinator  • Responsible for upkeep of equipments and facilities.  

• Provides necessary support for identifying and rectifying the 
faults and bring the systems online.  

Communication Coordinator 
(CC) 

• Ensure proper working of the communication facilities during 
an emergency.  

• Responsible for internal and external communication as 
instructed by CC. 

• Log the sequence of events and actions taken.  
Logistics Coordinator  • Responsible for providing support for the transportation of 

men, material, food etc.  
• Liaise with chief coordinator for mobilizing external 

emergency services.  
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Role Responsibility 
Medical In charge • Responsible for treatment of casualties involved in the 

incident during emergency control operation.   
• Liaise with hospitals for future treatment.  

8.4.16 Warning System 

In an off-site emergency plan, one of the most important prerequisites is a good 'Warning 
System'. Efficient warning system will save lives, prevent injuries and reduce losses.  The 
Emergency Coordinator - Onsite in consultation with Emergency Coordinator Offsite will 
decide the appropriate warning system and implement it.  

The warning systems are of the following types: 

• Disaster Warning (Maximum Credible Loss Scenario) High pitched continuous wailing 
siren. 

• Fire/Toxic Release. 
• All Clear. 

Depending upon the nature of hazards and the area affected, other methods of warning may be 
used as follows:  

• Out-door warning sirens. 
• Public address system with police. 
• Telephone contact with schools and other organizations/public institutions. 
• Information to be provided at common gathering places such as village canteens, shops, 

etc. 

8.4.17 Services Support System 

A major off-site incident may affect Drilling Operations and the surrounding areas.  Hence in 
addition to the communication, warning, public information, fire fighting system, following 
additional service support will be required: 

• Health and medical services. 
• Transportation services. 
• Security and police. 
• Mutual aid services. 

A telephone directory containing the contact numbers of all these support services should be 
documented and be part of the offsite emergency plan. 

8.5 ENVIRONMENTAL MONITORING PLAN 

An environmental monitoring plan is recommended to monitor environmental parameters 
during drilling and Post Drilling Phase of the project. An environmental monitoring plan is 
recommended to monitor environmental parameters during drilling and Post Drilling Phase of 
the project. The monitoring plan is given in Table 8.6 and 8.7. 
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Table 8.6: Recommended Environmental Monitoring/Audit Protocol - Drilling 
Operation 

Receptor Location Monitoring Mechanism Monitoring & 
Reporting Frequency 

Natural 
Resource 

At Project site Inventory of each type of 
material (including water 
consumption) and fuel 
(used for power) quantity 

Daily during drilling 
phase 

Ambient Air 
Quality 

At project Location  Monitoring of PM10, PM2.5, 
NOx, SO2, VOCs and HC. 

Once in a month 

Noise & 
Vibration 

 

At Rig Site, near DG 
sets and drilling 
pumps.  

Noise level monitoring Once in a month 

 

Drilling wastes At drilling site Quantification and 
characterization of drill 
cuttings 

• Quantity of wastes to 
be recorded on daily 
basis.  

• Characterization of 
the waste to be done 
every month. 

Wastewater 
Generation  

At Project Site Waste water generation 
rate 

Quantity to be recorded 
every day. 

Oil wastes At Drilling Site  Spent oil from engines. 

 

A logbook should be 
maintained daily during 
drilling phase. If no spent 
oil is produced, the same 
should be noted in the 
logbook. 

Table 8.7: Recommended Environmental Monitoring Protocol - Post Drilling 

Receptor Location Monitoring Mechanism 
Monitoring and Reporting 

Frequency 
Drilling waste  
 

At project Location Quantification of drill 
cuttings and safe disposal 
as per norms. 

At the end of the drilling 
operation. 

The post operational monitoring programme will be carried out under the supervision of 
Block operator (Bashneft). 

8.6 ENVIRONMENTAL TRAINING 

Environmental training will help to ensure that the requirements of the EMP are clearly 
understood and followed by all project personnel throughout the project period. The 
primary responsibility for providing training to all project personnel will be that of the 
HSE Officer. 

The HSE Officer will train the site staff, drilling contractor and other staff engaged by 
block operator for the project. Training will cover all staff levels, ranging from the 
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management and supervisory to the skilled and unskilled categories. The scope of the 
training will cover the proposed mitigation measures, EMP and its implementation, with 
special emphasis on sensitizing the project staff to environmental, social and ethnic 
context of the area.   

The Environmental Engineer will conduct on-job live risk assessment trainings for the 
block operator’s staff (including HSE coordinator & Company personnel) and the 
contractor staff to better address environmental risks and their mitigation measures. Block 
operator has a well-defined Health, Safety and Environment Policy, which explains health 
and safety measures and need to be taken during entire course of work and in general 
work practice. 

8.7 RESTORATION AND REHABILITATION 

Well Abandonment 

After well testing and evaluation, a decision on whether to abandon or develop the well , 
will be taken. If no indications of a commercial quantity of gas are encountered either 
before or after testing, the well will be declared dry, accordingly plugged and abandoned, 
and the site restored in line with local regulations and good industry practice.As a 
minimum, the following steps will be undertaken to restore and rehabilitate the area: 

• The well mouth will be capped at ground level; 
• All concrete structures will be broken up, and the debris disposed off as per the 

regulatory requirements; 
• All other waste products, solid and liquid, will be disposed of in accordance with the 

requirements of the EIA and will be treated to render them harmless; 
• All fencing and access gates will be removed; 
• All pits whose contents would show regulatory compliance for on-site disposal, at the 

time of site closure, will be backfilled and closed out as per the legal requirements;  
• Waste products,solid and liquid, will be disposed of in accordance with the waste 

management plan. 

Well Suspension 

After well testing and evaluation, if it is decided that the block is to be developed, the 
well site and the approach road will be maintained. The site will not be restored to its 
original condition until a decision is taken on the environmental assessment of the field 
development. Until then, the fencing will be left intact and the site sealed and protected. 
The road will be maintained but barriers installed at suitable locations will control access 
to it. 

8.8 BUDGET FOR ENVIRONMENTAL POLLUTION CONTROL MEASURES 
 The budget of environmental pollution control measures is given below Table 8.8. 

Table 8.8 Pollution Control Measures Budget 

Sl. No. Pollution Control Measures Total Cost (in USD/Kyat) * 
1.  Wastewater and effluent Management 

Septic Tank 
USD 800 (Kyat1,217,600). 

2.  Fuel, Lubricant and Chemical Management  As per actual cost 
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Sl. No. Pollution Control Measures Total Cost (in USD/Kyat) * 
3.  Noise and Vibration Mitigation 

• Acoustic Enclosure and Personal Protective 
Equipments 

• Noise Monitoring 
• Maintenance cost of equipments 

• As per Actual cost. 
• USD 400 (Kyat 608,800) 

per location. 
• USD 150 (Kyat 228,300) 

4.  Solid Waste Management • As per actual cost 
5.  Air emission mitigation 

• Maintenance of D.G. sets 
• Air monitoring 

• USD 11000 (Kyat 
16,742,000) per DG set. 

• USD 2500 (Kyat 
3,805,000) per location. 

6.  Training to Staff  • USD 750 (Kyat 1,141,500) 
per location. 

*Note: 1 USD = 1522 Kyat. 
The number of locations shall be envisaged during drilling operation. 
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PUBLIC/STAKEHOLDER 
CONSULTATION AND 

DISCLOSURE 

9.1 PUBLIC CONSULTATION AND DISCLOSURE 

The proposed well site lies in the Block EP-4 area in Pyay District of Bago Region in Myanmar. 
As part of the EIA for the proposed project activity, Public Consultations were carried out at 4 
locations within the study area. In addition to that, public view of village heads and other 
administrative & community representatives was also captured through meeting in the 
Administrative office in Padaung Township. 

The Public Consultations were carried out by ACE Team in November 2017 and 2019, in the 
presence of officials from the Myanma Oil and Gas Enterprise (MOGE), Govt. of Myanmar, 
Officials from the respective Administrative Office (Padaung) and representatives of Bashneft. 

The objectives of the Public Consultations were as follows: 

• Inform citizens, groups and organizations about the proposed project. 
• Record the apprehensions of the public, if any. 
• Ensure all views are considered in planning and decision making for the proposed project. 
• Create joint visions that consider multiple interests and concerns. 
• Initiate action to resolve issues and problems, if any. 

The detailed information about the consultations conducted and the outcome of the same are given 
below in subsequent sections. 

9.1.1 Meeting at Government Administrative Office, Padaung 

On 7th November 2017, ACE team conducted a meeting with administrative officials, village heads 
and community representatives in Padaung Township, and their perception on the proposed drilling 
activity in the study area was discussed and recorded. Stakeholder Consultations were conducted 
in three villages of block EP-4 area. The outcomes of the public consultation are discussed in Table 
9.1 below. 

Table 9.1: Outcomes of Public Consultation at Padaung Township 

Component Public Opinion 

Employment The representatives who had participated in the discussions were found to be 
hopeful that the proposed project activity will generate employment 
opportunities for the people living near to the project site. 

9 
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Component Public Opinion 

Natural Resources It was noted that all the participants were of the opinion that there will be no 
damage to the natural resources in the area due to the proposed project 
activity. 

Environmental 
Pollution 

Some of the community representatives expressed their concern over increase 
in pollution levels in their area due to elevated noise levels, heat energy, water 
contamination, solid wastes, etc. caused by the project activities. However, 
majority of the people who participated in the meeting opined that there may 
not be much adverse impact on local environment. 

Local Economy Local economy is expected to get a boost with the initiation of proposed 
project. This is what local people in the surrounding villages of the study area 
feel. 

Increased Traffic Most of the representative had informed that they don’t expect a lot of traffic 
movement leading to road congestion in the study area due to proposed 
drilling activities. 

Community Health & 
Safety 

Some of the participants had expressed their concern over the health and 
safety of the community living in the study area. However, by large, it was 
observed that community members feel that there will not be much threat to 
health and safety of local population while the project is in operation. 

Overall impact of 
project activities 

The overall opinion of community members was that the project will be good 
for local people. 

9.1.2 Meeting at Department of Agriculture, Paudaung  
 
On 5th November 2019, ACE team visited Department of Agriculture in Paudaung region. 
Following information obtained from the meeting: 
1. The main crops are paddy, green gram, black gram and beans, 
2. Duang Myat Nar, Nga Se Pay and Swe Daw village have 1475, 618 and 1492 acres of land 

respectively, for paddy cultivation,  
3. The people have record of their agricultural land, farmland and fallow land.  
4. The department conduct soil sampling as well.  
 

9.1.3 Meeting at District Fisheries Department, Pyay  
 

On 5th November 2019, ACE team visited District Fisheries Department, Pyay. Following 
information obtained from the meeting: 
1. The main fishes in the region are Rohtee, Rohu, Mrigal etc., 
2. Fish breeding seasons are May, June and July, and fishing seasons are November and February.  
3. The Fisheries department do not have any authorization on fishermen who are fishing in Dan 

area.  
4. According to the fisheries department, fishing in Dan area is not allowed.   

 
9.1.4 Public Consultations in Paudaung Township 

The public consultation was done to record the views of village heads, community representatives 
and other concerned departmental bodies of project area. The consultations were done in two 
phases:  
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i) First Phase – from 7th to 10th November 2017 in Dant tha Lu, Phayar Paw & Taung Kwin Bo 
village and,  

ii) Second Phase- from 2nd to 5th Nov 2019 (in Duang Myat Nar, Ywar Thit, Kyoet Kone, Taung 
Boh Kwin, Myaung Shea and Yone Pu village). 

Observations of Stakeholder Consultations in village tracts near study area:   

The observations of the Public consultation held in the above listed villages are given below:  
 

Components Observations 

Houses In most of the villages, houses are made up of bamboo, timber and brick.  
Occupation The villagers are found to be mostly farmers growing paddy, corns, beans and 

some vegetables. Almost every household is noted to have livestock animals e.g. 
pigs, goat, hen, cows, duck, etc. Some people in Phayar Paw village are also 
carrying out fishing activities; however, they are used for domestic use only. 

Religion and Festivals Major religion is the study area is Buddhism. There are few places of worships 
called ‘pagodas’; for the villagers in these tracts. There is also a small minority 
of people who follow Christianity. Churches are noted to be present only in Dant 
tha Lu village. The important festival in the region is Myanmar Traditional 
Festival, along with Chin Traditional Festival and Christmas at some places. 

Vegetation Natural vegetation of the villages where consultation was carried out was 
similar. Villages in Dant Tha Lu mostly comprise mango and papaya trees, 
small sized teak plantation and grasses. At Phayar Paw village, Tamarind, 
Banana and Palm trees were found along with grasses. All the villages were 
noted to have some medicinal plants as well. 

Languages Spoken Major language spoken in the study area is Burmese and Chin. Chin is also an 
ethnic group living in all the three villages where consultations were conducted. 

Source of Drinking 
Water 

The main drinking water source in the study area is groundwater. However, 
some people are also dependent on rainwater. Local villagers were found to 
dispose off their domestic effluent through septic tanks. 

Basic Amenities 
 

• The villages are lacking basic facilities like healthcare centers, post offices, 
continuous electric supply, etc. It was noted that at few locations, local people 
have installed solar panels for generation of electricity. 

• Healthcare facilities were only found in Dant Tha Lu village. 
• The road conditions in the villages are poor. They are un-paved and narrow. 
• Telephone connectivity is unpredictable. However, some cellular networks 

such as MPT and Telenor are known to provide services in the villages.  
• It was noted that local people were expecting job creation and better living 

standards once the proposed drilling activities start. They wanted that project 
proponents help local villagers in providing electricity and improved roads 
for better connectivity with the nearby towns and cities. Most villagers 
anticipate that there won’t be much negative impact on the native 
environment. 

 Photo Plate 9.1 to 9.6 shows the nearby villages.    
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Photo Plate 9.1: A roadside shop 

near Dant Tha Lu village 
 

Photo Plate 9.2: Location of 
Consultation at Phayar Paw 

  
Photo Plate 9.3: Women in the 

household in the study area 
Photo Plate 9.4: Poultry carried to 

nearest market 

  
Photo Plate 9.5: A Village monastery 

in Yae Win 
Photo Plate 9.6: View of Phayar 

Paw village 
   




