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The Letter of Commitment 
 

As per the Administrative Instruction of Environmental Impact Assessment procedure 2015, 

the Myanma Awba Group Co., Ltd required Environmental and Social Impact Assessment 

(ESIA) along with the Environmental Management Plan (EMP) for Hmawbi Agricultural 

Inputs Complex (HAIC) located in the Hmabi Township, Wah Net Chaung Village Group to 

submit the report to the Environmental Conservation Department, Ministry of Natural 

Resources and Environmental Conservation Department (MONREC) for approval.  

The proposed project is located at Tharyar Gone East, Wah Net Chaung Village Group, 

Hmawbi Township, Yangon Region, Myanmar.  

This ESIA study has been completed in accordance with the following articles:  

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

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

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

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

The Myanma Awba Group Co., Ltd endorses and confirms to the Environmental 

Conservation Department, Ministry of Natural Resource and Environmental Conservation the 

following:  

¶ The accuracy and completeness of the ESIA  

¶ The ESIA has been prepared in compliance with applicable Environmental 

Conservation Law, Rules and Procedures, and   

¶ The AWBA will inform the Environmental and Conservation Department and other 

pertinent ministries regarding the planned closure of the factory, a significant 5 years 

prior to entering the decommissioning phase. Following this, the Environmental 

Management Plan (EMP) for the decommissioning phase will be conscientiously 

formulated and presented to the ECD, ensuring that it is submitted a minimum of 3 

years prior to the conclusive cessation of factory operations.  

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

of all findings as relating to the project.  

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

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

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

and Regulations.  

¶ Myanma Awba Group Co., Ltd. will implement the HAIC project, complying with the 

laws and regulations outlined in this report throughout the project activities.   

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

Awba Group Co., Ltd, Yangon, Myanmar.  

                            

                            Yours sincerely, 

 

                              

                            Director 

                              Hmawbi Agricultural Inputs Complex (HAIC) 
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As per the Administrative Instruction of Environmental Impact Assessment procedure 2015, 

the Myanma Awba Group Co., Ltd required Environmental and Social Impact Assessment 

(ESIA) along with the Environmental Management Plan (EMP) for Hmawbi Agricultural 

Inputs Complex (HAIC) project located in the Hmabi Township, Wah Net Chaung Village 

Tract to submit the report to the Environmental Conservation Department, Ministry of 

Natural Resources and Environmental Conservation Department (MONREC) for approval. 
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of all findings as relating to the project.  
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and Regulations.  
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                                  Yours sincerely, 
 

                   

                                   

                                Ohnmar May Tin Hlaing 

  Environmental Health Consultant/ Managing Director 

 Environmental Quality Management Co., Ltd 



I 

 

TABLE OF CONTENT 

№ ₔ‹₵₢₴₳›₵₯₂₴ ₔ⁞₪₈⁄₴›₱⁞₨ 1 

1 EXECUTIVE SUMMARY  1 

1.1 PURPOSE AND OBJECTIVES OF THE ESIA STUDY 2 

1.2 PROJECT PROPONENT 2 

1.3 POLICY, LEGAL AND INSTITUTIONAL FRAME WORK 3 

1.4 PROJECT DESCRIPTION 4 

1.5 ENVIRONMENTAL CONDITION  7 

1.6            STAKEHOLDER CONSULTATION 7 

1.7            KEY POTENTIAL IMPACTS AND PRELIMINARY MITIGATION MEASURES 14 

1.8            ENVIRONMENTAL MANAGEMENT PLAN 16 

1.9            SUMMARY AND CONCLUSIONS 59 

2 INTRODUCTION 2-1 

2.1 PROJECT OVERVIEW 2-1 

2.2 PRESENTATION OF THE PROJECT PROPONENT 2-2 

2.3 PRESENTATION OF THE ENVIRONMENTAL , SOCIAL AND HEALTH EXPERTS 2-2 

2.4 OBJECTIVES OF THE ESIA STUDY 2-5 

2.5 STUDY LIMITATIONS  2-5 

3 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 3-1 

3.1 CORPORATE ENVIRONMENTAL AND SOCIAL POLICIES 3-1 

3.2 POLICY AND LEGAL FRAMEWORK 3-2 

3.2.1 International Finance Corporation Performance Standards 3-2 

3.2.2 World Bank Group EHS Guidelines and Myanmar National Environmental Quality 

(Emission) Guidelines 3-3 

3.2.3 Myanmar Legislation 3-6 

3.2.4 Environmental and Social Standards  3-52 

3.3 CONTRACTUAL AND OTHER COMMITMENTS  3-54 

3.4 INSTITUTIONAL FRAMEWORK 3-55 

3.4.1 Construction Phase 3-55 

3.4.2 Operation Phase 3-56 

3.5 PROJECTS ENVIRONMENTAL , SOCIAL AND HEALTH STANDARDS 3-57 

3.5.1 Human Health 3-57 

3.5.2 Ecology and Agriculture 3-58 

3.5.3 Nuisance Effects 3-59 

4 PROJECT DESCRIPTION 4-1 

4.1 PROJECT BACKGROUND 4-1 

4.2 PROJECT LOCATION 4-1 

4.3 PROJECT SCHEDULE 4-3 

4.4 DESCRIPTION OF THE PROJECT 4-3 

4.4.1 Land Use 4-3 

4.4.2 Construction Phase 4-4 



II  

 

4.4.3 Operational Phase 4-6 

4.4.4 Energy consumption (Electricity and Fuel) 4-18 

4.4.5 Water Consumption 4-20 

4.4.6 Waste Management 4-22 

4.5 DESCRIPTION OF SELECTED ALTERNATIVES AND ALTERNATIVES ASSESSMENT 4-28 

5 DESCRIPTION OF THE SURROUNDING ENVIRONMENT 5-29 

5.1 SETTING THE STUDY LIMITS  5-29 

5.1.1 Biological Area of Influence 5-29 

5.1.2 Social Area of Influence 5-29 

5.2 METHODOLOGY AND OBJECTIVES 5-32 

5.2.1 Baseline Surveys 5-33 

5.3 PUBLIC ADMINISTRATION AND PLANNING  5-34 

5.4 PROTECTED AREAS AND KEY BIODIVERSITY AREAS 5-34 

5.5 PHYSICAL COMPONENTS 5-37 

5.5.1 Air Quality 5-37 

5.5.2 Climate and Meteorology 5-46 

5.5.3 Ambient Noise 5-52 

5.5.4 Surface Water Quality 5-58 

5.5.5 Ground Water Quality 5-66 

5.5.6 Soil 5-69 

5.6 BIOLOGICAL COMPONENTS 5-72 

5.6.1 Avifauna 5-72 

5.6.2 Herpetofauna 5-75 

5.6.3 Butterflies and Dragonflies 5-77 

5.6.4 Flora 5-81 

5.7 INFRASTRUCTURE AND SERVICES 5-83 

5.7.1 Utilities and Infrastructure 5-83 

5.8 SOCIO-ECONOMIC COMPONENTS 5-85 

5.8.1 Population and Demographic 5-85 

5.8.2 Livelihood and Economy 5-88 

5.8.3 Village Profiles 5-93 

5.9 PUBLIC HEALTH COMPONENTS 5-106 

5.10 CULTURAL COMPONENTS 5-106 

5.11 VISUAL COMPONENTS 5-107 

6 IMPACT ASSESSMENT AND MITIGATION MEASURES 6-1 

6.1 INTRODUCTION 6-1 

6.2 SCOPING RESULTS 6-1 

6.2.1 Potential Impacts on Ambient Air Quality 6-6 

6.2.2 Potential Impact on Ambient Noise 6-7 

6.2.3 Potential Impacts on Groundwater and Surface Water Quality as well as Use of Natural 

Resources 6-7 

6.2.4 Potential Impacts on Soil and Topography 6-8 

6.2.5 Potential Impacts on Community Health and Safety 6-8 

6.2.6 Potential Impacts on Economy and Livelihoods 6-8 

6.2.7 Potential Impacts on Occupational Health and Safety 6-9 

6.2.8 Potential Impacts on Infrastructure Services 6-11 



III  

 

6.3 IMPACT ASSESSMENT METHODOLOGY 6-11 

6.3.1 Prediction of Impacts 6-12 

6.3.2 Evaluation of Impacts 6-12 

6.3.3 Impact Magnitude, Receptor/Resource Sensitivity and Impact Significance 6-14 

6.3.4 Identification of Mitigation and Enhancement Measures 6-19 

6.3.5 Residual Impact Evaluation 6-20 

6.3.6 Management and Monitoring 6-20 

6.4 CONSTRUCTION PHASE IMPACT ASSESSMENT 6-21 

6.4.1 Air Quality 6-21 

6.4.2 Noise 6-25 

6.4.3 Water Quality 6-29 

6.4.4 Soil Quality 6-34 

6.4.5 Community Health and Safety 6-36 

6.4.6 Economy and Livelihoods 6-38 

6.4.7 Occupational Health and Safety 6-38 

6.4.8 Infrastructure Services 6-41 

6.4.9 Unplanned Spills 6-44 

6.5 OPERATIONAL PHASE IMPACT ASSESSMENT 6-46 

6.5.1 Air Quality 6-46 

6.5.2 Ambient Noise 6-67 

6.5.3 Surface Water Quality 6-69 

6.5.4 Soil Quality 6-71 

6.5.5 Community Health and Safety 6-73 

6.5.6 Economy and Livelihoods 6-75 

6.5.7 Impact Assessment of GR Production Line 6-76 

6.5.8 Impact Assessment the Long-Term Use of Groundwater 6-84 

6.5.9 Impact Assessment of Potential Impacts from Electricity Consumption 6-96 

6.5.10 Fugitive Emission on impacts on occupational health and safety, community health 

within Project AOI 6-110 

6.5.11 Occupational Health and Safety 6-118 

7 CUMULATIVE IMPACT ASSESSMENT 7-1 

8 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  8-1 

8.1 OBJECTIVES AND SCOPE OF THIS ESMP 8-1 

8.1.1 Objectives 8-1 

8.1.2 Scope of this ESMP 8-1 

8.2 PROJECT DESCRIPTION 8-1 

8.3   PROJECT ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 8-4 

8.3.1  Air Quality Management Plan 36 

8.3.2        Water Consumption Management Plan (Groundwater) 43 

8.3.3        Wastewater Management Plan 55 

8.3.4        Solid Waste Management Plan 63 

8.3.5        Hazardous Material Management Plan 8-69 

8.3.6        Site Run-off Drainage Management Plan 8-75 

8.3.7        Energy Consumption Management Plan 8-78 

8.3.8        Pathogen Management Plan 8-86 

8.3.9        Occupational Health and Safety Management Plan 8-107 

8.3.10       Community Health and Safety Management Plan 8-113 



IV  

 

8.3.11  Stakeholders Engagement Management Plan 8-149 

8.3.12       Aquatic Biological Monitoring 8-157 

8.3.13       Offensive Odour Management Plan 8-161 

8.3.14       Road Transport Management Plan 166 

8.3.15       Emergency Preparedness and Response Plan 169 

8.4.1        SUMMARY OF IMPACTS AND MITIGATION MANAGEMENT MEASURES 8-204 

8.4.2        Overall Budget for Implementing Mitigation Measures 8-204 

8.4.3         TRAINING 8-205 

9 PUBLIC CONSULTATION AND DISCLOSURE 9-1 

9.1 OBJECTIVES OF THE STAKEHOLDER ENGAGEMENT 9-1 

9.2 METHODOLOGY AND APPROACH 9-1 

9.2.1 Stakeholder Identification 9-1 

9.3 SUMMARY OF CONSULTATION AND ACTIVITIES UNDERTAKEN 9-2 

9.3.1 Household Surveys 9-4 

9.3.2 Data Collection 9-4 

9.4 RESULTS OF THE CONSULTATIONS 9-6 

9.5 FURTHER ONGOING CONSULTATIONS 9-15 

9.5.1 Grievance Mechanism 9-15 

9.5.2 Further Engagement 9-16 

9.6 DISCLOSURE 9-17 

 

APPENDIX A  ESIA TERMS OF REFERENCE 

APPENDIX B  IMPACT ASSESSMENT METHODOLOGY 

APPENDIX C  ENVIRONMENTAL AND SOCIAL ACTION PLAN 

APPENDIX D  INFORMATION ON WORKPLACE SAFETY SYSTEMS 

APPENDIX E  SUMMARY OF GM CAMPAIGN 

APPENDIX F  PRE-PLACEMENT & PERIODIC MEDICAL EXAMINATION   

APPENDIX G  EMERGENCY RESPONSE PLANS AND ACTION PLANS 

APPENDIX H  WASTEWATER MANAGEMENT SYSTEM   

APPENDIX I ENVIRONMENTAL MONITORING REPORTS ( AIR, NOISE AND WASTEWATER)  

 

 

 

 

 

 

 

 

 

 

 

 

List of Commitment Table



VI  

 

Chapter Description Commitments 

1. Executive Summary The overall executive summary describing in this 

chapter is strongly committed by the project 

proponent to conduct. 

2. Company Information and 

Declaration of EIA team 

EIA Consultancy team and the project proponent 

commits that the description about company 

information and EIA Team declaration in this 

report are truly stated in chapter 2.  

3. - The National 

Environmental Policy 

(1994) 

- The Environmental 

Conservation Law (2012) 

- Environmental 

Conservation rules (2014) 

- National Environmental 

Emission Guidelines (2015) 

- International 

Environmental Conventions/ 

Protocols/Agreements 

Signed /Ratified by 

Myanmar 

- Environmental Impact 

Assessment Procedures 

(2015) 

- Contractual and Other 

Commitments 

The project proponent strongly commits all 

operations will be performed in an 

environmentally friendly manner by following 

Environmental Conservation Law (2012), 

Environmental Conservation rules (2014), 

National Environmental Emission Guidelines 

(2015) and other in line environmental standards 

along with Mitigation Measures and Monitoring 

Plan. 

5. Environmental Quality 

Monitoring 

Air, Portable Water, Wastewater, Noise quality 

monitoring are conducted according to the 

environmental standards and the project 

proponent will be monitored the environmental 

quality monitoring to meet NEQG. 

6. Impact and Risk Assessment The project proponent has to conduct and follow 

mitigation measures described in this chapter. 

8. Environmental Management 
Plan 

The project proponent strongly commits to  

follow the mitigation measures, specific action 

and monitoring plan and sub-management plan 

listed in EMP of this chapter 

9. Public Consultation and 

Disclosure 
 

The project proponent will always take into 

consideration about concerns of the community 

on the project resulting from socio-economic 

survey.  

The project proponent will address public 

complaints through grievance mechanism. 



VI 

Hmawbi Agricultural Inputs 

Complex (HAIC) Project 

 

Environmental Impact 

Assessment for the Hmawbi 

Agricultural Inputs Complex 

(HAIC) 

 

Final ESIA Report 

 

Document Code: 0406940_AWBA 

Supplementary ESIA Report_06 June 

2019_FINAL.pdf 

 

Client: 

 
Myanma Awba Group 

Project No: 

 
0406940 

Summary: 

 
 
 
 
 
 

 
This document presents the ESIA Report 

as part of the Environmental Impact 

Assessment for the Hmawbi Agricultural 

Inputs Complex (HAIC) 

Date: 

 
6 June 2023 

Approved by: 

 

 
 

Craig Reid 

Partner 

      

      

      

 

0 
 

Final ESIA Report 
 

JC 
 

BS 
 

CAR 
 

06/06/19 

 
Revision 

 
Description 

 
By 

 
Checked 

 
Approved 

 
Date 

 

This report has been prepared by Environmental 
Resources Management the trading name of óERM 
Hong-Kong, Limitedô, with all reasonable skill, care and 
diligence within the terms of the Contract with the client, 
incorporating our General Terms and Conditions of 
Business and taking account of the resources devoted to 
it by agreement with the client. 
 

We disclaim any responsibility to the client and others in 
respect of any matters outside the scope of the above. 
 

This report is confidential to the client and we accept no 
responsibility of whatsoever nature to third parties to 
whom this report, or any part thereof, is made known. Any 
such party relies on the report at their own risk. 

 
Distribution 

       Government 

Public 

Confidential  

 



1 

 

№ ₔ‹₵₢₴₳›₵₯₂₴ ₔ⁞₪₈⁄₴›₱⁞₨ 
āÿĀą ÅȵĵɁÉȽ ËɀØȽà ÔɀÈȽ åȿÙÎȽȿÙÎȽÊȳȵÈȽßȲ ÜĴȲȷßȻ ȷÄȲȽÙȳȵȷßȻßɁÈȽȻ (IFC) âÎȽ ļâÜȲĎ 

å×ȳÄÉȴȻÙɀȲȻȷßȻàȵÙȽÈØȽȻÔȳȵȻÅȾȸķßØȽåÔɀÄȽ ȿÝØȽÝȲȺļâÜȲ (ļâÜȲ) âȳȵĮ åȷÝßȳÄØȽȷÖĭàȲ Āÿ 

âØȽȻÄȳȵ ÙȹȺÙȳȵȻÅȸȺÙȱâÎȽĊ čÈȽȻÔɀÈȽ ßØȽÄȵØȽÔȳȵÈȽȻȷÖâŀÄȴȻ ȷÝɁȲȽÜȴĿÝȳŇķØÞȽßɁȳ ȷÝɁȲȽÜȴ ÉȳȵÄȽÙȾȳŇȻȷßȻ ÊȳȵÈȽßȲ 

ȷÊȻáȱȻÝȾȲȻȷÚȾȲȽÉÙȽÕȵÔȽàȵÙȽâÎȺȽÉÄȽĶȵȹ (HAIC) (¦ÉȴÝȹÄȳØȽȻ¬) ÔÎȽȷÊȲÄȽȷßȻ ĵɁÈȺȽ àȵÙȽÈØȽȻ àÎȽ 

ÙÔȽȷßȻ ÔȳȵĮ ÙȱáÈȽÙȱâÎȽĊ Awba âÎȽ IFC âȳȵĮ Convention Loan åȲȻ āÿĀĈ ÅȵĵɁÉȽÔɀÈȽ 

ȿÙØȽàÎȽȷÙȻâɀÈȽȻÅȸȺĿÙȴȻ ÕȳȵåÅȾȳØȽÝɁÉČ ÉȴÝȹÄȳØȽȻâÎȽ ȿÙÎȽÔɀÈȽȻÙȳȵÈȽàȵÙȽÈØȽȻ (ĵȳȵÈȽÈȹâȲȻÙȳȵÈȽàȵÙȽÈØȽȻ) 

åȿÚÉȽàÎȽÙÔȽÅȸȺÙȱâÎȽĊ  

āÿĀĄ ÖȴËÈȽÜȲàÔɀÈȽ ÕȵÔȽȿÙØȽÅȸȺļÄȷâȲ ÙÔȽáØȽȻÄȾÈȽÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻÊȳȵÈȽßȲ àȵÙȽÕȵȹȻ 

àȵÙȽØÎȽȻ ĵɁÈȺȽ åÝȾȳŇȻâȲȻ ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ åßÎȽåȷâɀȻ (ÕȵÔȽàŃÔȽÝń) àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ 

(NEQEG) åȷÄȲÈȽåÕÎȽȷÚȲȽ åÔÎȽÝȿÙŇÝɁȴÕȸÄÙÈȽ çÉȴÝȹÄȳØȽȻåȷâȻÉȳÔȽåÔɀÄȽ ÙÔȽ 

áØȽȻÄȾÈȽ ÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻ (EIA) Äȳȵ ȿÙÈȽÊÈȽÅȸȺÙȱâÎȽĊ âȳȵĮßȲÔɀÈȽ ÙÔȽáØȽȻÄȾÈȽÕȳØȽȻâȳÝȽȻȷßȻ 

ÊȳȵÈȽßȲ àȳȵÄȽØȲȷÊȲÈȽßȬÄȽÝń âÄȽȷâÅȹàÄȽÝɁÔȽ (ECC) âȳȵĮÝãȵÔȽ ÉȴÝȹÄȳØȽȻ ȷàĺȲÄȽÕȲȻȿÅÈȽȻ 

åÔɀÄȽ ȷÖâÔɀÈȽȻȿÙÈȽÊÈȽÅȸȺȷâȲ ÙÔȽáØȽȻÄȾÈȽÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻȷàȺàȲÅȾÄȽÔÉȽÅȵÄȳȵ 

âÞȹËȲÔ ĵɁÈȺȽ âÜȲÙÔȽáØȽȻÄȾÈȽÕȳÝȽȻâȳÝȽȻȷßȻ áØȽŀÄȴȻÐȲ (MONREC) âȳȵĮ ÔÈȽâɀÈȽȻÅȸȺÙȱâÎȽĊ  

ļâÜȲ âÎȽ āÿĀĆ ļâÆȵÔȽàÔɀÈȽ MONREC ĵɁÈȺȽ EIA ȿÙÎȽàÎȽâȵȹȻâÙȽȷßȻåÚɀȸķ åÉÎȽȻåȷáȻ 

ÔȳȵĮÔɀÈȽ ÔÄȽȷßȲÄȽÅȸȺĿÙȴȻ MONREC ÝɁ àÄȽÅȹßßɁȳȷâȲÝɁÔȽÅȾÄȽÝȾȲȻĵɁÈȺȽ ȷàȾȲȽÎȴÉɀȲ ȿÙÈȽÊÈȽÕȲȻ 

ȷâȲ EIA Äȳȵ ÔÈȽâɀÈȽȻÅȸȺÙȱâÎȽĊ āÿĀć ȷÚȷÚȲȽáȱßȴà ÔɀÈȽ ȿÙØȽàÎȽâȵȹȻâÙȽȷßȻ åÚɀȸķ åÉÎȽȻ 

åȷáȻ ȷØȲÄȽÔÉȽŀÄȳÝȽÔÄȽȷßȲÄȽßØȽàȳȵåÙȽÝÎȽ âȳȵĮÝãȵÔȽ ECC Äȳȵ ÕȵÔȽȷÙȻÝÎȽ ÉâÎȽĵɁÈȺȽ 

âÄȽÊȳȵÈȽâÎȺȽ áØȽŀÄȴȻÐȲØĎ åĿÙȴȻâÔȽÊȵȹȻȿÚÔȽÅȾÄȽÄȳȵ ȷÉȲÈȺȽÊȳȵÈȽȻÅȸȺÙȱâÎȽĊ 

ļâÜȲâÎȽ āÿĀĄ ÅȵĵɁÉȽÄÔÎȽȻÄ ÉȴÝȹÄȳØȽȻĵɁÈȺȽâÄȽÊȳȵÈȽȷâȲ ÙÎȲßÙȽÊȳȵÈȽßȲȿÚÉȽĵȳȵÈȽȷȿÅßɁȳÝń Äȳȵ 

ȷÊȲÈȽßȬÄȽàȾÄȽßɁȳÙȱâÎȽĊ ĀĈćā ÅȵĵɁÉȽÔɀÈȽ ȷȿÝÄȳȵ ÉÄȽÝńáØȽŀÄȴȻÐȲØÄ ÙȳȵÈȽÊȳȵÈȽÅȸȺĿÙȴȻ ÉȳȵÄȽÙȾȳŇȻ 

ȷßȻáØȽŀÄȴȻÐȲØâȳȵĮ àŃȸȷȿÙȲÈȽȻȷÙȻåÙȽÅȸȺÙȱâÎȽĊ čÈȽȻȷȿÝÄȳȵ ÉȳȵÄȽÙȾȳŇȻȷßȻ áØȽŀÄȴȻ ÐȲØÄ ļâÜȲâȳȵĮ 

ÔÎȽȷÊȲÄȽàÎȽÙÔȽ àŃȸȷȿÙȲÈȽȻ (BOT) ȷßȻ ÉØÉȽåß ȷÙȻåÙȽÅȸȺÙȱâÎȽĊ čÈȽȻÉÄȽÝń àȵÙȽÈØȽȻȷØßȲ 

åÔɀÄȽ àȵÙȽÈØȽȻȷØßȲȷßȬȻÅȾÞȽÝńĵɁÈȺȽÙÔȽâÄȽ Č ÝɁÔȽÔÝȽȻÝȾȲȻÝßßɁȳÙȱĊ ÕȳȵĮȿÙÈȽĉ åÉȳȵȻßÄ ÞÅȵåÅȾȳØȽ 

Õȳ ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ ĵɁÈȺȽ àȶÝńÊȳȵÈȽßȲ ÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻÝȾȲȻ ĵɁÈȺȽ/âȳȵĮÝãȵÔȽ ÝãȲÛȾňãȲ 

ȷȿÝȲÄȽ ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ ÊØȽȻÉÉȽȿÅÈȽȻÄȳȵ ȷÊȲÈȽßȬÄȽÅȸȺȿÅÈȽȻ ÝßɁȳÅȸȺÙȱĊ  

IFC âÎȽ ȷÖâÔɀÈȽȻȷÊȲÈȽßȬÄȽÅȸȺȷâȲ EIA ÄȳȵȿÙØȽàÎȽâȵȹȻâÙȽÅȸȺĿÙȴȻ IFC àȵÙȽȷÊȲÈȽÝń ÉȹâÔȽ 

ÝɁÔȽÅȾÄȽÝȾȲȻ (PSs) ĵɁÈȺȽ ȿÙÎȺȽÝȴÝńÝßɁȳȷļÄȲÈȽȻ ÉěȽȻÉȲȻÙȱâÎȽĊ ÕȳȵĮȷļÄȲÈȺȽ ȷØȲÄȽÊÄȽÔɀȸ ÙÔȽáØȽȻ 

ÄȾÈȽ ĵɁÈȺȽ àȶÝńÜáÕȳÅȳȵÄȽÝńÊȳȵÈȽßȲÊØȽȻÉÉȽȿÅÈȽȻ (ESIA) Äȳȵ ȷÊȲÈȽßȬÄȽßØȽ āÿĀĈ ÅȵĵɁÉȽ ËɀØȽàÔɀÈȽ 

ļâÜȲâÎȽ Environmental Resources Management (ERM) Äȳȵ ÔȲáØȽȷÙȻåÙȽÅȸȺÙȱâÎȽĊ ÕȳȵĮ 

åȿÙÈȽ āÿāĂ ÅȵĵɁÉȽ ËɀØȽàÔɀÈȽĉ ëÜȲâÎȽ ECD Ď âȵȹȻâÙȽÅȾÄȽĵɁÈȺȽåÎȴ ç ESIA åÉȴßÈȽÅȹÉȲÄȳȵ 

ȿÙØȽàÎȽȿÙÈȽÊÈȽßØȽ Environmental Quality Management (EQM) ÄȳȵÔȲáØȽȷÙȻåÙȽÅȸȺâÎȽĊ 

ESIA ÔɀÈȽ IFC PSs ĵɁÈȺȽÉÙȽàȾěȽȻČ ÄɀȲãÅȾÄȽÝȾȲȻ ĵɁÈȺȽ ÙȳȵȻâÔȽȷÊȻÕȵÔȽàȵÙȽȿÅÈȽȻĉ ȷÚȾȲȽÉÙȽȿÅÈȽȻ ĵɁÈȺȽ 

ÕȵÔȽÙȳȵȻȿÅÈȽȻ ÔȳȵĮåÔɀÄȽ ÄÝĨȲȺ ÜÓȽ åȵÙȽÉȵ (WBG) ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲÄȾØȽȻÝȲȷßȻ ĵɁÈȺȽ ȷÜȻÄÈȽȻ 

ȷßȻ (EHS) àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ (āÿÿĆ) ĵɁÈȺȽ WBG EHS åȷÕɀȷÕɀàÝȽȻİŃØȽÅȾÄȽÝȾȲȻ (āÿÿĆ) ÔȳȵĮÄȸȺ 

âȳȵĮȷâȲ åȿÅȲȻâÄȽÊȳȵÈȽ ßȲĵȳȵÈȽÈȹÔÄȲâÔȽÝɁÔȽÅȾÄȽÝȾȲȻÄȳȵ ÕÎȺȽâɀÈȽȻÙȵȹȷÚȲȽÕȲȻÙȱ âÎȽĊ  
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AwbaâÎȽ āÿĀć ÅȵĵɁÉȽ ȷÚȷÚȲȽáȱßȴàÔɀÈȽ ESIA Ď ßàȲÖȽÝȾȲȻå  ȷÙĭ  ȷÖâÅȹàȶÕȵâȳßɁȳȷÉßØȽ åàȳȵĮ 

ÈɁȲ ÙɀÈȺȽàÈȽȻȿÝÈȽâȲÉɀȲȷÚȲȽÕȵÔȽÅȸȺÙȱâÎȽĊ ÕȳȵĮåȿÙÈȽ ESIA åÉȴßÈȽÅȹÉȲĎ åÄȾěȽȻÅȾŇÙȽÄȳȵàÎȽȻ 

ȷÖâÅȹåâȳȵÈȽȻåáȳȵÈȽȻÝȾȲȻĵɁÈȺȽ åȿÅȲȻÉȳÔȽáÈȽÉȲȻâÎȺȽåÚɀȸķåÉÎȽȻÝȾȲȻÕȹâȳȵĮ ȷÙȻåÙȽÅȸȺÙȱâÎȽĊ 

āÿĀĈ ÅȵĵɁÉȽ ȷØȲÄȽÙȳȵÈȽȻÔɀÈȽ ëÜȲâÎȽ âÞȹËȲÔĵɁÈȺȽâÜȲáÙÔȽáØȽȻÄȾÈȽÕȳØȽȻâȳÝȽȻȷßȻ áØȽŀÄȴȻ 

ÐȲØÝɁ àÝȽȻİŃØȽÅȾÄȽȿÚÉȽâÎȺȽ åÝȾȳŇȻâȲȻÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ(ÕȵÔȽàŃÔȽÝń) àÝȽȻİŃØȽÅȾÄȽ 

āÿĀĄĵɁÈȺȽ åÎȴ ÙÔȽáØȽȻÄȾÈȽĵɁÈȺȽàȶÕȵÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻàȵÙȽÕȵȹȻàȵÙȽØÎȽȻÝȾȲȻåȲȻ àȳȵÄȽØȲ 

ÄȾÈȺȽâȵȹȻȷÊȲÈȽ ßȬÄȽàĺÄȽßɁȳÙȱâÎȽĊ ÕȳȵĮåȿÙÈȽ EIA àȵÙȽÕȵȹȻàȵÙȽØÎȽȻ (āÿĀĄ) åß ESIA 

åÉȴßÈȽÅȹÉȲÄȳȵ ÄȵÝĥÓȴĎ   áÜȽÊȳȵÄȽ www.awba-group.com ĵɁÈȺȽ ĵȳȵÈȽÈȹÙȳȵÈȽâÔÈȽȻÉȲÝȾȲȻÝɁ 

ÔÊÈȺȽ ÕȵÔȽȷáÝÎȽȿÚÉȽĿÙȴȻ åÉȴßÈȽÅȹÉȲåÄȾěȽȻÅȾŇÙȽ (ȿÝØȽÝȲ) åȲȻ ȷÖâÅȹàȶÕȵ (ÙȵßȬÄȽÊȳÔȽÄȵØȽȻĉ 

ŀÄȳÝȽØȴÉÝȽȻĉ ÜȳȵȻȷÖȱØÄȵØȽȻ ĵɁÈȺȽ ßɁÝȽȻÄȵØȽȻåÙȱåáÈȽ âÄȽÊȳȵÈȽßȲ ßȬȲåâȴȻâȴȻ) ĵɁÈȺȽ ÉȳÔȽÙȱáÈȽÉȲȻ 

ȷâȲåÚɀȸķåÉÎȽȻÝȾȲȻÕȹ âȳȵĮ ȷÄȾȻßȬȲÉȴÝȹåȵÙȽÅȾŇÙȽÝńȷÄȲȽÝÔȴĵɁÈȺȽ ȷÖâÅȹàȵÙȽåȲȻȷÙȻÝȾȲȻÝɁÔÊÈȺȽ 

åÉȴßÈȽÅȹÉȲÅɀÈȺȽȿÙŇÝȳØȣȽßßɁȳĿÙȴȻ Ôà åÔɀÈȽȻ ȷÙȻÙȳȵĮâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ ÕȳȵĮåȿÙÈȽ ÉȴÝȹÄȳØȽȻ àȵÙȽȷÊȲÈȽ 

ÝńÝȾȲȻĵɁÈȺȽÙÔȽâÄȽČ ȷÝȻȿÝØȽȻÝń (âȳȵĮÝãȵÔȽ) ØÉȽØȲÝńÝȾȲȻßɁȳÙȱÄ ÔȳȵÈȽÔØȽȻȷÝȻȿÝØȽȻĵȳȵÈȽßØȽ åÔɀÄȽ 

ëÜȲĎ ÊÄȽâɀÞȽ ȷÝȻȿÝØȽȻĵȳȵÈȽȷâȲ ÙȵÆĕȳŇàȽĎ åÝÎȽĵɁÈȺȽ ÊÄȽâɀÞȽßØȽàȳÙȽÉȲÝȾȲȻ ÙȱáÈȽȷâȲ 

ÉȴÝȹÄȳØȽȻ åÄȾěȽȻÅȾŇÙȽ àÄȽÄÝȽȻÉȲȷÉȲÈȽÝȾȲȻÄȳȵàÎȽȻ ȿÚØȣȽȷáȷÙȻâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ 

åȷâȻÉȳÔȽåÉȴåÉěȽÝɁȲȷåȲÄȽÙȱåÔȳȵÈȽȻȿÚÉȽÙȱâÎȽĊ 

áȱȻØÄȽȷÅȾȲÈȽȻ ȷÄȾȻßȬȲÝɁ ȷÖâÅȹåÅȾȳŇķÝɁ ȷÙȻȷâȲÝɁÔȽÅȾÄȽÝȾȲȻåß ÉȴÝȹÄȳØȽȻĵɁÈȺȽ ĄÄȴàȳȵÝȴÔȲ 

åÔɀÈȽȻßɁȳȷâȲ ÙȵßȬÄȽÊȳÔȽÄȵØȽȻĉ ĩžƒłưĽƓĮłưƮǃ ŁƒƔƮĻƖƐĽĩƔĽưƮ ĵɁÈȺȽ ßɁÝȽȻÄȵØȽȻ ÉâÎȺȽȷÄȾȻßȬȲÝȾȲȻâÎȽ 

àÎȽȻ ÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻÔɀÈȽ ÙȱáÈȽâÈȺȽÙȱâÎȽĊ ÕȳȵĮȷļÄȲÈȺȽ àȶÕȵâȳȵĮÕȵÔȽȷÚȲȽȿÙâȿÅÈȽȻ åȲȻ 

ȷåȲÄȽÙȱÔȳȵĮÝɁÔÊÈȺȽ ÕȵÔȽȷÚȲȽâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ  

ĀĊ ȷÖâÅȹàȵÙȽåȲȻȷÙȻ (ă)éȻ 

āĊ åâȳȷÙȻÊȳȵÈȽȻÜȵÔȽ (ą) Åȵ 

ĂĊ ȷÄȾȻßȬȲÉȴÝȹåȵÙȽÅȾŇÙȽÝńȷÄȲȽÝÔȴ 

ăĊ ÚȵØȽȻÊÄȽâɀÞȽÝń 

ĄĊ ÉȲÔȳȵÄȽÙȵȹȻ (ą) Åȵ 

ąĊ âÔÈȽȻÉȲÝȾȲȻÔɀÈȽ ÕȵÔȽȷÚȲȽȿÅÈȽȻ 

ĆĊ àÄȽÄÝȽȻÉȲȷÉȲÈȽ 

Ā.Ā ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜá ÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻ (ESIA) ȷàȺàȲÅȾÄȽ Ď ßÎȽßȬÞȽÅȾÄȽÝȾȲȻ 

çåÉȴßÈȽÅȹÉȲâÎȽ åÊȳȵȿÙŇÉȴÝȹÄȳØȽȻÝɁ Ď ÙȳȵȻâÔȽȷÊȻĉ ȷÙȱÈȽȻâÔȽȷÊȻĉ ÝŎâÔȽȷÊȻ ÕȵÔȽàȵÙȽÝń 

ÝȾȲȻȷļÄȲÈȺȽ ȷÖâÅȹàȶÕȵĎ àȶÝńÉȴȻÙɀȲȻȷßȻĵɁÈȺȽ ÙÔȽáØȽȻÄȾÈȽȷÙĭâȳȵĮ âÄȽȷßȲÄȽĵȳȵÈȽâÎȺȽ ÕȳÅȳȵÄȽ 

ÝńÝȾȲȻåȷÙĭ ÕȳȷßȲÄȽÝńÊØȽȻÉÉȽßØȽ ßÎȽßȬÞȽÙȱâÎȽĊ 

¶ ÉȴÝȹÄȳØȽȻÝɁ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ åĵĠßȲÞȽ ĵɁÈȺȽ âÄȽȷßȲÄȽÝńÝȾȲȻåÔɀÄȽ ßÎȽßȬÞȽÅȾÄȽĵɁÈȺȽ 

ÄȳȵÄȽÎȴâÎȺȽ âÔȽÝɁÔȽȷÚȲȽÕȵÔȽȿÅÈȽȻĉ ÊØȽȻÉÉȽȿÅÈȽȻ ĵɁÈȺȽ ÉȴÝȹÅØȣȽÅɀȸȿÅÈȽȻ ÔȳȵĮÄȳȵ ßßɁȳßØȽ ĵɁÈȺȽ ÉȴÝȹÄȳØȽȻ 

ÊȳȵÈȽßȲ åÉȴåÉěȽÝȾȲȻåÔɀÄȽ åȿÅȲȻÄĴÝȾȲȻÄȳȵ ÕÎȺȽâɀÈȽȻȷÊȲÈȽßȬÄȽßØȽ åâȵȹȻáÈȽÝÎȺȽ 

åȷļÄȲÈȽȻåßȲÝȾȲȻÄȳȵ ßßɁȳßØȽ ESIA Ä ßÎȽßȬÞȽÙȱâÎȽĊ 

åÕȶȻâȿÚÈȺȽĉ ESIA Ď ßÎȽßȬÞȽÅȾÄȽÔȳȵĮÝɁȲ ȷåȲÄȽÙȱÔȳȵĮȿÚÉȽļÄÙȱâÎȽ -  

http://www.awba-group.com/
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¶ ÉȴÝȹÄȳØȽȻĎȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ âÜȲáÙÔȽáØȽȻÄȾÈȽĉ àȶÝńÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ åßÈȽȻåȿÝÉȽÝȾȲȻ 

ĵɁÈȺȽ ÊÄȽĵŃÞȽĵȳȵÈȽâÎȺȽ åÊȳȵȿÙŇ ÉȴÝȹÄȳØȽȻàȵÙȽÈØȽȻÝȾȲȻÄȳȵ ȿÙØȽàÎȽâȵȹȻâÙȽßØȽĉ  

¶ ȷàȺàȲÝńêßȳÞȲåÔɀÈȽȻ ÕȳÅȳȵÄȽàɀÞȽĵȳȵÈȽȷâȲ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜáåÉȳÔȽåÙȳȵÈȽȻ ÊȳȵÈȽßȲ 

åȷȿÅÅȹåÅȾÄȽåàÄȽÝȾȲȻÄȳȵ âÔȽÝɁÔȽȷÚȲȽÕȵÔȽßØȽĉ  

¶ ÉȴÝȹÄȳØȽȻÝɁ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜá âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ âÔȽÝɁÔȽ 

ȷÚȲȽÕȵÔȽåÄȸȿÚÔȽßØȽĉ ĵɁÈȺȽ  

¶ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ ÊȳȵȻÄȾȳŇȻâÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ȷßɁȲÈȽßɁȲȻßØȽĉ ȷàĺȲȺÅȾßØȽ âȳȵĮÝãȵÔȽ åȷàȾȲȽ 

ȷÙȻßØȽĉ âÄȽȷßȲÄȽÝńȷàĺȲȺÅȾȷßȻ âȳȵĮÝãȵÔȽ ȿÝŅÈȺȽÔÈȽȷßȻåÉȴåÝȹÝȾȲȻÄȳȵ åȥÄȹȿÙŇßØȽĊ  

Ā.ā ÉȴÝȹÄȳØȽȻåÊȳȵȿÙŇâȶ 

ëÜȲâÎȽ ȿÝØȽÝȲĵȳȵÈȽÈȹÔɀÈȽ ÉȳȵÄȽÙȾȳŇȻȷßȻÄĴÔɀÈȽ éȻȷÊȲÈȽÄȵÝĥÓȴȿÚÉȽâÄȸȺâȳȵĮ  ÉȳȵÄȽÙȾȳŇȻȷßȻ 

ØÎȽȻÙÎȲȿÚØȣȽȿÚňȻȿÅÈȽȻĵɁÈȺȽ ȷÄȲÄȽÙȸâȴȻĵɁȹÄȲÄɀÞȽȷßȻåÔɀÄȽ ÉȳȵÄȽÙȾȳŇȻ ȷßȻȷÊȻÕȵÔȽàȵÙȽȿÅÈȽȻÔɀÈȽ 

åŀÄȴȻÊȵȹȻ ÄȵÝĥÓȴÔÅȵȿÚÉȽÙȱâÎȽĊ 

àȳÙȽÉȲ  Ċ ȷÝɁȲȽÜȴ ÉȳȵÄȽÙȾȳŇȻȷßȻâɀÈȽȻåȲȻÉȵ ÕȵÔȽàȵÙȽȷßȻÉÄȽĶȵȹĉ âȲÞȲŀÄȴȻÄȵØȽȻå ȷßɁķĉ    

  áȱȻØÄȽȷÅȾȲÈȽȻȷÄȾȻßȬȲåȵÙȽÉȵĉ ȷÝɁȲȽÜȴĿÝȳŇķØÞȽĉ ßØȽÄȵØȽÔȳȵÈȽȻȷÖâŀÄȴȻĊ 

ÚȵØȽȻØȹÙȱÔȽ Ċ ÿĈ ăā ĀĀĀĀĀ ĂāĀ 

åȴȻȷÝȻàȽ Ċ yaminthandar@pt-pyaezone.com  

ÊÄȽâɀÞȽßÝÎȺȽÙȵÆĕȳŇàȽ Ċ ȷÖĭÞÝÈȽȻâĵĠȲ 

áÜȽÊȳȵÄȽ Ċ www.awba-group.com 

Ā.Ă ÝȶáȱÖĉ èÙȷÖÊȳȵÈȽßȲ ĵɁÈȺȽ åÚɀȸķåÉÎȽȻÊȳȵÈȽßȲ ÝȶȷÜȲÈȽ 

ȷåȲÄȽÙȱÔȳȵĮâÎȽ ÉȴÝȹÄȳØȽȻÝɁ àȳȵÄȽØȲȷÊȲÈȽßȬÄȽÝÎȺȽ åÄȾŇȹȻáÈȽâÎȺȽ àÝȽȻİŃØȽÅȾÄȽÝȾȲȻĉ ÉȹĵńØȽȻÝȾȲȻ 

ĵɁÈȺȽ ÉÎȽȻÝȾěȽȻÉÎȽȻÄÝȽȻÝȾȲȻ ȿÚÉȽâÎȽĊ 

-  åÝȾȳŇȻâȲȻÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ åßÎȽåȷâɀȻ (ÕȵÔȽàŃÔȽÝń) àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ (āÿĀĄ) 

-  ßØȽÄȵØȽĿÝȳŇķȷÔȲȽÉÎȽÙÈȽâȲÞȲȷßȻèÙȷÖ (āÿĀć) 

-  ßØȽÄȵØȽÔȳȵÈȽȻȷÖâŀÄȴȻ ȷßÅȾȳŇÈȱȻàȵÙȽÈØȽȻèÙȷÖ 

-  ßØȽÄȵØȽÔȳȵÈȽȻȷÖâŀÄȴȻ ÈȱȻàȵÙȽÈØȽȻèÙȷÖ 

-  ËȴáÝȾȳŇȻÉȵȹÝȾȳŇȻÄɀȸÕȳØȽȻâȳÝȽȻÄȲÄɀÞȽȷßȻèÙȷÖ (āÿĀć) 

-  åàȵÙȽĶȵȹÝȾȲȻåÄȽèÙ  ȷÖ(ĀĈĄĀ) 

-  ÚɀȸķÉÎȽȻÙȵȹåȷȿÅÅȹèÙȷÖ (āÿÿć) 

-  ÙÔȽáØȽȻÄȾÈȽ ÕȳØȽȻâȳÝȽȻÄȲÄɀÞȽȷßȻ èÙȷÖ (āÿĀā) 

-  ÙÔȽáØȽȻÄȾÈȽÕȳØȽȻâȳÝȽȻȷßȻØÎȽȻèÙȷÖÝȾȲȻ (āÿĀă) 

-  ȿÝØȽÝȲĵȳȵÈȽÈȹȿÙÎȽâȶĮÄȾØȽȻÝȲȷßȻèÙȷÖ (ĀĈĆā) 

http://www.awba-group.com/
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-  ÄȶȻÉÄȽȷßȲÆȱÝȾȲȻÄȲÄɀÞȽĵɁȳÝȽĵɁÈȽȻȷßȻèÙȷÖ (ĀĈĄĄ) 

-  ȷȿÝȷåȲÄȽȷßèÙȷÖ (ĀĈĂÿ) 

-  ȷßåßÈȽȻåȿÝÉȽĵɁÈȺȽ ȿÝÉȽȷÅȾȲÈȽȻÝȾȲȻ ÕȳØȽȻâȳÝȽȻȷßȻèÙȷÖ (āÿĀą) 

-  ȷÜȻåĵĠßȲÞȽßɁȳȷâȲ×ȲÔȵÙÉėÎȽȻĵɁÈȺȽÊÄȽÉÙȽÙÉėÎȽȻÝȾȲȻÄȲÄɀÞȽȿÅÈȽȻèÙȷÖ (āÿĀĂ) 

HAIC âÎȽ EMP ÔɀÈȽ ȷÚȲȽȿÙÕȲȻâÎȺȽ ÕȳÅȳȵÄȽÝńȷàȾȲȺÙȱȻȷßȻ åÉȴåÝȹÝȾȲȻÄȳȵ åȷÄȲÈȽåÕÎȽ 

ȷÚȲȽȿÅÈȽȻȿÚÈȺȽ âÜȲáÙÔȽáØȽȻÄȾÈȽÕȳØȽȻâȳÝȽȻȷßȻ èÙȷÖ (āÿĀā)ĉ ÙÔȽáØȽȻÄȾÈȽ ÕȳÅȳȵÄȽÝń ÊØȽȻÉÉȽ 

ȿÅÈȽȻ àȵÙȽÕȵȹȻàȵÙȽØÎȽȻ ĵɁÈȺȽ åÝȾȳŇȻâȲȻ ÙÔȽáØȽȻÄȾÈȽ åßÎȽåȷâɀȻ (ÕȵÔȽàŃÔȽÝń) àÝȽȻİŃØȽÅȾÄȽ 

(āÿĀĄ) ĵɁÈȺȽ åȿÅȲȻȷâȲ ÉȴÝȹÄȳØȽȻÊȳȵÈȽßȲ èÙȷÖÝȾȲȻĵɁÈȺȽåÎȴ ȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽȿÚÉȽȷļÄȲÈȽȻ åÅȳȵÈȽ 

åÝȲ ÄÔȳȿÙŇÙȱâÎȽĊ  

Ā.ă ÉȴÝȹÄȳØȽȻåȷļÄȲÈȽȻåßȲ ȷÚȲȽȿÙÅȾÄȽ 

ÉȴÝȹÄȳØȽȻÔɀÈȽ ßØȽÄȵØȽÔȳȵÈȽȻȷÖâŀÄȴȻĉ ȷÝɁȲȽÜȴĿÝȳŇķØÞȽÔɀÈȽ ÔÎȽßɁȳâÎȺȽ HAIC ÔÎȽȷÊȲÄȽÝń ĵɁÈȺȽ 

àÎȽÙÔȽÝń ÔȳȵĮÙȱáÈȽÙȱâÎȽĊ HAIC (Hmawbi Agricultural Input Complex) âÎȽ ÙȳȵȻâÔȽȷÊȻĉ 

ȷÙȱÈȽȻâÔȽȷÊȻĵɁÈȺȽ ÝŎâÔȽȷÊȻÝȾȲȻåÙȱåáÈȽ ÉȳȵÄȽÙȾȳŇȻȷßȻâɀÈȽȻåȲȻÉȵ åÝȾȳŇȻåÉȲȻåÝȾȳŇȻÝȾȳŇȻÄȳȵ 

ÕȵÔȽàȵÙȽßØȽ ÖȴËȳȵÈȽȻÕȵÔȽÕȲȻâÎȺȽ ÉÄȽĶȵȹÔÉȽÅȵȿÚÉȽâÎȽĊ çÕȵÔȽÄȵØȽÝȾȲȻâÎȽ ÝÔȶÎȴȷâȲ 

ÉȳȵÄȽÙȾȳŇȻȷßȻåâȵȹȻÅȾÝńÝȾȲȻåÔɀÄȽ âÈȺȽȷàȾȲȽȷâȲ âȴȻȿÅȲȻȷÚȲȽȿÝňàȲåÝȾȳŇȻåÉȲȻÝȾȲȻÄȳȵ ÚØȽÔȴȻßØȽ 

ÝÔȶÎȴȷâȲØÎȽȻÙÎȲÝȾȲȻÄȳȵ åâȵȹȻȿÙŇČ ȷÚȲȽÉÙȽÕȲȻâÎȽĊ 

¶ ÙȾÉȽÅĺȸÉɀȲȷÙȾȲȽáÈȽȿÅÈȽȻ (EC) -  EC ȷÚȲȽȿÝňàȲÝȾȲȻÄȳȵ ÙȳȵȻâÔȽȷÊȻĵɁÈȺȽ ȷÙȱÈȽȻâÔȽȷÊȻÝȾȲȻåÔɀÄȽ 

åâȵȹȻÝȾȲȻâÎȽĊ åÉɀÝȽȻßɁȳåȲØȳâÈȽÙÉėÎȽȻĵɁÈȺȽ ȷÚȾȲȽßÎȽÔȳȵĮȷÙȱÈȽȻÉÙȽȿÅÈȽȻȿÚÈȺȽ åßÎȽÔÝȾȳŇȻßßɁȳàȲĿÙȴȻ 

ÞÈȽȻåßÎȽĵɁÈȺȽȷßåȲȻȷßÉÙȽČ åâȵȹȻȿÙŇĵȳȵÈȽâÎȽĊ ÄȵØȽļÄÝȽȻ àȴÔȲ Ăÿÿÿ Äȳȵ ȿÚÈȺȽ ȷØȲÄȽÊȵȹȻ 

ÕɀÄȽÄȵØȽȿÙŇàȵÙȽßØȽ ąÿÿÿ àȴÔȲ ÊØȣȽ ȷÚȾȲȽÉÙȽÄØȽ ÝȾȲȻÔɀÈȽ åßÎȽȷÚȲȽȿÝňàȲÄȳȵ ÕȵÔȽàȵÙȽÙȱ 

âÎȽĊ ÄȵØȽļÄÝȽȻĵɁÈȺȽ ÄȵØȽļÄÝȽȻÙÉėÎȽȻÝȾȲȻåȲȻàȵȹȻÄȳȵ âÞȽÞȶßàɀÞȽÄȶȷÉßØȽ ÖßÝȽÝȾȲȻȿÚÈȺȽ ÙȳȵĮ 

ȷÊȲÈȽÙȱâÎȽĊ 

¶ ȷÙȾȲȽáÈȽȷÙȾȲȽßÎȽ (SL)  å×ȳÄÙȱáÈȽÙÉėÎȽȻÝȾȲȻ - åÉɀÝȽȻßɁȳåȲØȳâÈȽÙÉėÎȽȻÝȾȲȻĉ ȷÙȾȲȽßÎȽĵɁÈȺȽ ȷßÔȳȵĮ 

ÙȱáÈȽÙȱâÎȽĊ åÉɀÝȽȻßɁȳåȲØȳâÈȽÙÉėÎȽȻÝȾȲȻâÎȽ åÄȾȳŇȻâÄȽȷßȲÄȽÝńȷÄȲÈȽȻȷâȲ ÙȳȵȻâÔȽ ȷÊȻ 

âȳȵĮÝãȵÔȽ ȷÙȱÈȽȻâÔȽȷÊȻåȲØȳâÈȽÄȳȵȷÙȻȷâȲȷļÄȲÈȺȽ ȷÚȲȽȿÝňàȲĎå×ȳÄ åÉȳÔȽåÙȳȵÈȽȻ ȿÚÉȽ 

âÎȽĊ SLȷÚȲȽȿÝňàȲÄȳȵ åÎȴåÝĺÙȾȹķĵɁȹĮȷÉĿÙȴȻ åÙÈȽĎ ÝȾÄȽĵɁȲȿÙÈȽÔɀÈȽ ÄÙȽȷØȷÉßØȽ åÉȳȵ×ȲÔȽ 

âȳȵĮÝãȵÔȽ surfactant Äȳȵ ȷÙȱÈȽȻÕÎȺȽÕȲȻâÎȽĊ ȷØȲÄȽÊȵȹȻÕɀÄȽÄȵØȽ ÕȵÔȽàȵÙȽßØȽ àȴÔȲ āÿÿÿ 

ÙÝȲÓßɁȳȷâȲ ÄȵØȽļÄÝȽȻÙÉėÎȽȻåȲȻȷÙȱÈȽȻÕÎȺȽĿÙȴȻ àȴÔȲ Ąÿÿÿ ÊØȣȽȷÚȾȲȽÉÙȽÄØȽÝȾȲȻÔɀÈȽ åßÎȽ 

ȷÚȲȽÝȾňàȲÄȳȵÕȵÔȽàȵÙȽÙȱâÎȽĊ EC ȷÚȲȽÝȾňàȲÄȸȺâȳȵĮÙÈȽ åàɀÞȽÔÄȶ âȳȵȷàɁȲÈȽĉ ÙȳȵĮȷÊȲÈȽĉ 

ÄȳȵÈȽÔɀÞȽĵȳȵÈȽßØȽ ȷØȲÄȽÊȵȹȻÕɀÄȽÄȵØȽÝȾȲȻÄȳȵ ÉÎȽÙȳȵÈȽȻ åÔɀÈȽȻÕÎȺȽâɀÈȽȻÕȵÙȽÙȳȵȻĿÙȴȻ ÙȳȵĮȷÊȲÈȽÙȱâÎȽĊ 

¶ åØÎȽÄȾȷÙȾȲȽßÎȽ (SC) ȷÚȲȽȿÝňàȲÔɀÈȽ åÉɀÝȽȻßɁȳåȲØȳâÈȽÙÉėÎȽȻÝȾȲȻĉ ÉȳȵÉɀÔȽȷÉȷâȲÙÉėÎȽȻÝȾȲȻĉ 

×ȲÔȽĿÙȳŇÄɀȸÙÉėÎȽȻÝȾȲȻĉ ÙȾÉȽÅĻȸÙÉėÎȽȻÝȾȲȻĉ ÝȷåȻÅȸȷÉȷâȲ ×ȲÔȵÙÉėÎȽȻÝȾȲȻĉ åȿÝŅÙȽÝÕȷÉȷâȲ 

×ȲÔȵÙÉėÎȽȻÝȾȲȻĉ ÔȲßɁÎȽÅȹ ×ȲÔȵÙÉėÎȽȻÝȾȲȻ ĵɁÈȺȽ ȷß ÔȳȵĮÙȱáÈȽÙȱâÎȽĊ SC ȷÚȲȽȿÝňàȲ åȲȻ åÉȳȵ 



5 

 

ŀÄȳÔȽÅɀȸÉÄȽĵɁÈȺȽ àȴÔȲ āÿÿÿ ÊØȣȽ ȷÚȾȲȽÉÙȽÄØȽÝȾȲȻåâȵȹȻȿÙŇČ åÉȳȵÈȽåÅȸĵɁÈȺȽåßÎȽ ȷßȲÉÙȽ ȷÚȲȽÝȾň 

àȲȿÚÈȺȽ ÕȵÔȽàȵÙȽÙȱâÎȽĊ çȷÚȾȲȽÉÙȽÝńȷÚȲȽÝȾňàȲâÎȽ åßÎȽÔɀÈȽ åÉȳȵÈȽåÅȸ åÉȳÔȽ åÙȳȵÈȽȻÝȾȲȻ 

ȷÄȲÈȽȻÉɀȲÙȾȹķĵɁȹĮĵȳȵÈȽßØȽ åÉȳȵŀÄȳÔȽÅɀȸÉÄȽÄȳȵåâȵȹȻȿÙŇßØȽàȳȵåÙȽâÎȽĊ åßÎȽȷÚȲȽÝȾňàȲÄȸȺâȳȵĮÙÈȽ 

åßÎȽ ÄȵØȽļÄÝȽȻÝȾȲȻåȲȻ ÉÎȽÙȳȵÈȽȻÝȾȲȻȿÚÈȺȽâÞȽÞȶČ  åÉȳȵÈȽåÅȸÄȵØȽ ļÄÝȽȻÝȾȲȻåȲȻ 

åȳÔȽȿÚÈȺȽâÞȽÞȶâÎȺȽ åȿÙÈȽ ȷØȲÄȽÊȵȹȻÕɀÄȽÄȵØȽåȲȻàÎȽȻ åàɀÞȽÔÄȶ âȳȵȷàɁȲÈȽĉ ÙȳȵĮȷÊȲÈȽĉ 

ÄȳȵÈȽÔɀÞȽĵȳȵÈȽßØȽ ÉÎȽÙȳȵÈȽȻ ȿÚÈȺȽÕÎȺȽâɀÈȽȻÕȵÙȽÙȳȵȻĿÙȴȻ ÙȳȵĮȷÊȲÈȽÙȱâÎȽĊ 

¶ åßÎȽȷÚȾȲȽåÝńØȣȽ (WP) ÔɀÈȽ åȷȿÅÅȹÙȱáÈȽÙÉėÎȽȻÝȾȲȻĉ ÉȵÙȽÞȶ/ÕȳØȽȻâȳÝȽȻÙÉėÎȽȻĉ åßÎȽȷÙȾȲȽĵȳȵÈȽ 

ȷâȲÙÉėÎȽȻ ĵɁÈȺȽ åÝȾȳŇȻåÉȲȻÅɀȸÙÉėÎȽȻÔȳȵĮÙȱáÈȽÙȱâÎȽĊ WP ȷÚȲȽÝȾňàȲÄȳȵ ÕɀÄȽÄȵØȽåÉȳȵÈȽåÅȸ 

åȷâȻ ÝȾȲȻ ȿÚÉȽȷÉßØȽ Ąÿÿ ÄȴàȳȵÆßÝȽ ȷßȲȷÝŃÉÄȽĵɁÈȺȽ åÝńØȣȽŀÄȳÔȽÉÄȽ ÔȳȵĮåâȵȹȻȿÙŇČ ȷÚȲȽ 

ÉÙȽÕȵÔȽàȵÙȽÙȱâÎȽĊ ç ȷÚȲȽÝȾňàȲâÎȽ ÕȵÔȽÄȵØȽåßȬÞȽåÉȲȻ ȷâȻČ åâȵȹȻȿÙŇßàɀÞȽÄȶ ȷÉßØȽ 

åÔɀÄȽ åÝńØȣȽŀÄȳÔȽÉÄȽåâȵȹȻȿÙŇßØȽàȳȵåÙȽÙȱâÎȽĊ ÞÅÈȽȷÚȲȽÝȾňàȲÝȾȲȻ ÄȸȺâȳȵĮÙÈȽ WP ȷÚȲȽÝȾňàȲ 

Ď ÄȵØȽļÄÝȽȻÙÉėÎȽȻÝȾȲȻåȲȻ åȳÔȽȿÚÈȺȽâÞȽÞȶČ āĄÄȴàȳȵÆßÝȽ ĵɁÈȺȽ ĄÿÄȴàȳȵÆßÝȽÊØȣȽ åȳÔȽÝȾȲȻ 

ȿÚÈȺȽÕȵÔȽÙȳȵȻâÞȽÞȶÙȳȵĮȷÊȲÈȽâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ 

¶ ȷÙȾȲȽáÈȽåÝńØȣȽ (SP) § SP ȷÚȾȲȽÉÙȽȿÅÈȽȻØÎȽȻâÎȽ WP ØÎȽȻÉØÉȽĵɁÈȺȽ ÊÈȽÔȶȷâȲȽàÎȽȻ SP 

ȷÚȾȲȽÉÙȽȿÅÈȽȻÔɀÈȽ åȷȿÅÅȹÙȱáÈȽÙÉėÎȽȻÝȾȲȻåȲȻ ȷßÔɀÈȽ ȷÙȾȲȽáÈȽȷÉÙȱâÎȽĊ ÊȳȵàȳȵâÎȽÝɁȲ SPȷÚȲȽ 

ÝȾňàȲâÎȽ ȷßÔɀÈȽ åàɀÞȽÔÄȶ ȷÙȾȲȽáÈȽȷÉßØȽ ÖȴËȳȵÈȽȻÕȵÔȽÕȲȻȿÅÈȽȻȿÚÈȺȽ åßÎȽȷÙȾȲȽßÎȽ ȿÚÉȽȷÙĭ 

àȲȷÉĿÙȴȻ åÙÈȽÝȾÄȽĵɁȲȿÙÈȽÔɀÈȽ åÄȾȳŇȻâÄȽȷßȲÄȽåâȵȹȻÅȾĵȳȵÈȽȷâȲ åßÎȽȷÙȾȲȽßÎȽȿÚÉȽ ȷåȲÈȽ 

ÚɀȸķÉÎȽȻȷÚȲȽÉÙȽÕȵÔȽàȵÙȽÕȲȻÙȱâÎȽĊ SPȷÚȲȽÝȾňàȲâÎȽ ÕɀÄȽÄȵØȽåÉȳȵÈȽåÅȸåȷâȻÝȾȲȻ 

ȿÚÉȽȷÉßØȽ ȷßȲȷÝŃÉÄȽĵɁÈȺȽ åÝńØȣȽŀÄȳÔȽÉÄȽ ÔȳȵĮåâȵȹȻȿÙŇČ ȷÚȲȽÉÙȽÕȵÔȽàȵÙȽÙȱâÎȽĊ ÄȵØȽļÄÝȽȻ 

ÙÉėÎȽȻÝȾȲȻåȲȻ åȳÔȽȿÚÈȺȽâÞȽÞȶČ ȷØȲÄȽÊȵȹȻÕɀÄȽÄȵØȽÝȾȲȻ åȲȻ åȳÔȽÝȾȲȻȿÚÈȺȽ ÕȵÔȽÙȳȵȻ âÞȽÞȶ 

ÙȳȵĮȷÊȲÈȽâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ  

¶ ȷâȻÈÞȽȷâȲåÉȳȵÈȽåÅȸÝȾȲȻ Granules (GR) - Granular Formulation (GR)ÕȵÔȽàȵÙȽȿÅÈȽȻĎ  

å×ȳÄÙȱáÈȽÙÉėÎȽȻÝȾȲȻÝɁȲ Active Ingredient (åÉɀÝȽȻßɁȳåȲØȳâÈȽÙÉėÎȽȻ)ĉ âȸÝȾȲȻĉ ȷßĉ ȷÄȲȽĵɁÈȺȽ ÊȳȵȻ 

ȷÊȻÝȾȲȻȿÚÉȽâÎȽĊ å×ȳÄÕȵÔȽàȵÙȽÝńåÊÈȺȽÝȾȲȻÝɁȲ ×ȲÔȵåàŃȲÝȾȲȻÕÙȽÔÈȽȿÅÈȽȻĉ åȷȿÅȲÄȽÅȹȿÅÈȽȻĉ 

ÊØȽÅȱÕȵÔȽȿÅÈȽȻĵɁÈȺȽ ÕȵÙȽÙȳȵȻȿÅÈȽȻÔȳȵĮ ÙȱáÈȽâÎȽĊ åȷßȲåȷĵɁȲÉÄȽÝȾȲȻÔɀÈȽ ȷßȲȷĵɁȲĿÙȴȻȷØȲÄȽ åÝńØȽ 

åÝŃȲȻÝȾȲȻÄȳȵ ÔȵØȽÅȱȿÅÈȽȻ (Vibration)ȿÚÈȺȽ ÅɀȸȿÅȲȻȿÅÈȽȻĵɁÈȺȽ ÙȱáÈȽÙÉėÎȽȻÝȾȲȻÄȳȵ ÉÄȽåȲȻȿÚÈȺȽ ȷßȲȷĵɁȲ 

ȿÅÈȽȻ ĿÙȴȻȷØȲÄȽ ÕȳȵåȷßȲåȷĵɁȲÙÉėÎȽȻåȲȻ å ȷȿÅȲÄȽÅȹÉÄȽȿÚÈȺȽ åȷȿÅȲÄȽÅȹÙȱâÎȽĊ ÄȵØȽȷÅȾȲ 

ÝȾȲȻÄȳȵ  ÕȵÙȽÙȳȵȻÉÄȽȿÚÈȺȽ Ā ÄȴàȳȵÆßÝȽ åȳÔȽÝȾȲȻÕȸâȳȵĮ ÕȵÙȽÙȳȵȻĿÙȴȻ ȷÌȻÄɀÄȽ ȿÚØȣȽÅȾȴßØȽåÔɀÄȽ ÙȵȹȻ 

ȷâÔīȲ ÝȾȲȻ (ÔÉȽÙȵȹȻàĺÈȽ Āÿ ÕȵÙȽ) ÔɀÈȽ ÕÎȺȽâɀÈȽȻÕȵÔȽÙȳȵȻÙȱâÎȽĊ  GR ÔɀÈȽ ȷØȲÄȽÊȵȹȻ ÕȵÔȽ 

ÄȵØȽĎ åßÎȽåȷâɀȻåȲȻȷÄȲÈȽȻÝɀØȽȷÉßØȽ åÊÈȺȽÔȳȵÈȽȻÔɀÈȽ åßÎȽåȷâɀȻ ȷÄȲÈȽȻÝɀØȽÉɀȲ ÕȵÔȽ 

àȵÙȽÕȲȻÙȱâÎȽĊ ×ȲÔȵÙÉėÎȽȻåȷÙĭÞȹàŃȲâÎȽ ÔÄȽłÄȷâȲ ÙȱáÈȽÙÉėÎȽȻ ÝȾȲȻ Äȳȵ granules 

ÔÉȽ ȷàĺȲÄȽàȵȹȻ åÎȴåÝĺÅɀȸȷáȷÙȻȷļÄȲÈȽȻ ȷâÅȾȲȷÉßØȽåÔɀÄȽ åȷßȻŀÄȴȻ 

ȷâȲåÊÈȺȽȿÚÉȽâÎȽĊ åȷȿÅȲÄȽÅȹȿÅÈȽȻâÎȽ ÕȵÔȽÄȵØȽĎ ÔÎȽĿÈȳÝȽÝńĵɁÈȺȽ âȳȵȷàɁȲÈȽÝńâÄȽÔÝȽȻÄȳȵ 

ÕȳÅȳȵÄȽȷÉĵȳȵÈȽâÎȺȽ Ùȳȵ àĺȹȷØâÎȺȽ åÉȳȵ×ȲÔȽÄȳȵ ÚÞȽßɁȲȻßØȽ ÝßɁȳÝȿÚÉȽàȳȵ åÙȽÙȱâÎȽĊ Granules 

ÝȾȲȻÄȳȵ ÔȳÄȾȷâȲ åßȬÞȽ åÉȲȻåÄɀȲåȷáȻâȳȵĮ ÅɀȸÕȵÔȽßØȽ àȵÙȽȷÊȲÈȽâÎȽĉ ȷØȲÄȽÊȵȹȻÔɀÈȽĉ 

âÞȽÞȶÙȳȵĮȷÊȲÈȽȷßȻĵɁÈȺȽ âȳȵ ȷàɁȲÈȽÝńåÔɀÈȽȻ ÕȵÔȽÄȵØȽÄȳȵ ÄȲÄɀÞȽßØȽ ÕȵÙȽÙȳȵȻÝńÄȳȵ 

àȵÙȽȷÊȲÈȽâÎȽĊ ×ȲÔȵåàŃȲÕÙȽÔÈȽ ȿÅÈȽȻåÊÈȺȽâÎȽ (ȷâȻÈÞȽȷâȲåÉȳȵÈȽåÅȸÝȾȲȻ) § granules 
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ÕȸâȳȵĮ åÉɀÝȽȻßɁȳåȲØȳâÈȽÙÉėÎȽȻÝȾȲȻ (active ingredients) ȷÄȲÈȽȻÝɀØȽÉɀȲÙȾȹķĵɁȹĮȷÉßØȽåÔɀÄȽ å×ȳÄ 

åȷßȻŀÄȴȻȷâȲåÊÈȺȽȿÚÉȽâÎȽĊ åȷȿÅȲÄȽÅȹȿÅÈȽȻâÎȽ ÕȵÔȽÄȵØȽĎ åßÎȽåȷâɀȻĵɁÈȺȽ âȳȵȷàɁȲÈȽÝń 

âÄȽÔÝȽȻÄȳȵ ÕȳÅȳȵÄȽȷÉĵȳȵÈȽȷâȲ ÙȳȵàĺȹȷØâÎȺȽ åÉȳȵ×ȲÔȽÄȳȵ ÚÞȽßɁȲȻßØȽ ÝßɁȳÝȿÚÉȽàȳȵåÙȽÙȱâÎȽĊ 

ÊØȽÅȱÕȵÔȽȿÅÈȽȻåÊÈȺȽâÎȽ ÕȵÔȽÄȵØȽ åßÎȽåȷâɀȻȷÄȲÈȽȻÝɀØȽÉɀȲ åÄȾȳŇȻßɁȳßɁȳåâȵȹȻÅȾĵȳȵÈȽȷÉßØȽ 

åÔɀÄȽ granules ÝȾȲȻåȲȻ âÔȽÝɁÔȽÕȲȻȷâȲ åßȬÞȽåÉȲȻâÔȽÝɁÔȽȿÅÈȽȻåÔɀÄȽ ȿÙÎȺȽÝȴȷåȲÈȽ 

ȷÊȲÈȽßȬÄȽȿÅÈȽȻȿÚÉȽâÎȽĊ ÕȳȵĮȷØȲÄȽ âÞȽÞȶÙȳȵĮȷÊȲÈȽȷßȻĵɁÈȺȽ âȳȵȷàɁȲÈȽÝńåÔɀÈȽȻ ÕȵÔȽÄȵØȽÄȳȵ 

ÙȾÄȽÉȴȻÝńÝßɁȳȷÉßØȽ ÕȵÔȽÙȳȵȻȿÅÈȽȻ Äȳȵ ȷâÅȾȲÉɀȲàȵÙȽȷÊȲÈȽÙȱâÎȽĊ HAIC âÎȽ WHO åÔØȽȻåÉȲȻ 

IA (åàɀØȽåÝÈȽȻ åĵĠȲßȲÞȽ ßɁȳȷâȲ) ÔɀÈȽÄȾȷßȲÄȽ âÎȺȽ ÉȳȵÄȽÙȾȳŇȻȷßȻ×ȲÔȵÕȵÔȽÄȵØȽÄȳȵ áÞȽÞȶĉ 

âȳÝȽȻÊÎȽȻĉ åâȵȹȻȿÙŇßØȽĉ ÕȵÔȽ àȵÙȽȿÅÈȽȻ âȳȵĮÝãȵÔȽ ȷßȲÈȽȻáÞȽȿÅÈȽȻÝȿÙŇÙȱĊ HAIC âÎȽ ÙȳȵȻâÔȽ 

ȷÊȻåÙȱ åáÈȽ åÝȾȳŇȻåÉȲȻ II (åÔØȽåâÈȺȽ åĵĠßȲÞȽßɁȳȷâȲ) ĵɁÈȺȽ Class III (åØÎȽȻÈÞȽ 

åĵĠßȲÞȽßɁȳȷâȲ) ÙȳȵȻâÔȽȷÊȻåÙȱ åáÈȽ ÉȳȵÄȽÙȾȳŇȻ ȷßȻÕȵÔȽÄȵØȽÝȾȲȻÄȳȵâȲ ÕȵÔȽàȵÙȽȷßȲÈȽȻ 

ÅȾÝÎȽȿÚÉȽâÎȽĊ HAIC âÎȽ ÕȳȵÄȸȺâȳȵĮȷâȲ ÔȲáØȽÞȶÝńÝȾȲȻȿÚÈȺȽ ȷÜȻÄÈȽȻȷßȻĵɁÈȺȽ âÜȲá 

ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ ÔȲáØȽÞȶÝńÝȾȲȻÄȳȵ ȷÊȲÈȽßȬÄȽÙȱâÎȽĊ ëÜȲâÎȽ åÉȳȵÈȽåÅȸĵɁÈȺȽ åßÎȽ 

ÕɀÄȽÄȵØȽ ĵɁÉȽÝȾȳŇȻÉàȵȹȻåÔɀÄȽ ÖȴËȳȵÈȽȻÕȵÔȽÝÎȽ ȿÚÉȽĿÙȴȻ ÙÕÝåÊÈȺȽ (āÿĀĆ) ÔɀÈȽ ÉȳȵÄȽÙȾȳŇȻȷßȻ 

×ȲÔȵȷÛÖ ÕȵÔȽÄȵØȽÝȾȲȻĎ ÔÉȽĵɁÉȽàĺÈȽ ÄØéȻÉɀÝȽȻßÎȽ Āą àȴÔȲ/ÄȴàȳȵÆßÝȽ ßßɁȳÙȱâÎȽĊ 

ȿÝØȽÝȲȺÉȳȵÄȽÙȾȳŇȻȷßȻ àȵÙȽÈØȽȻÝɁ áÞȽàȳȵåȲȻ ÔȳȵȻàȲâȿÚÈȺȽ āÿāÿ ÅȵĵɁÉȽÔɀÈȽ ÔÉȽĵɁÉȽàĺÈȽ àȴÔȲ/ 

ÄȴàȳȵÆßÝȽ ÙÝȲÓ âØȽȻ Ăÿ åÕȳ ÔȳȵȻàȲÅȸȺÙȱâÎȽĊ  

ÕȵÔȽàȵÙȽÝńĵɁÈȺȽ ȷÚȲȽȿÝňàȲ åȷÊȲÄȽååȵȹÝȾȲȻåȿÙÈȽ ÉÄȽĶȵȹĎ àȵÙȽÈØȽȻàÎȽÙÔȽÝńÄȳȵ ÙȹȺÙȳȵȻȷÙȻßØȽ 

åÔɀÄȽ ×ȲÔȽÅɀȸÅØȽȻĉ åâȵȹȻåȷÊȲÈȽÝȾȲȻĉ åàȵÙȽĶȵȹĉ ÆȳȵȷÖȱÈȽĉ ĶȵȹȻÅØȽȻĵɁÈȺȽ àȵȹȨÅŇȹȷßȻ åȷÊȲÄȽåé 

ÝȾȲȻåȿÙÈȽ ÄȲȻÙȱÄÈȽĉ áØȽÕÝȽȻȷØßȲÕȳȵÈȽÅÈȽȻĵɁÈȺȽ ÉȲȻȷâȲÄȽÅØȽȻÔȳȵĮÙȱáÈȽâÎȽĊ HAIC Äȳȵ 

åÊÈȺȽâȵȹȻÊÈȺȽȿÚÈȺȽÔÎȽȷÊȲÄȽÅȸȺÙȱâÎȽĊ āÿĀĆ ȷÝàÔɀÈȽ ÄɀÈȽȻÊÈȽȻ ȷàȺàȲâÎȺȽ ÄȲà 

åÔɀÈȽȻ åÊÈȺȽ Ā åÔɀÄȽ ÔÎȽȷÊȲÄȽȷßȻÄȳȵÉÔÈȽÅȸȺĿÙȴȻ ȿÚÉȽȷļÄȲÈȽȻ ȷàȺàȲÅȸȺßÙȱâÎȽĊ 

ÉȴÝȹÄȳØȽȻÔÎȽȷÊȲÄȽȷßȻ Äȳȵ āÿāÿ ÅȵĵɁÉȽÔɀÈȽĿÙȴȻȷȿÝȲÄȽÅȸȺÙȱâÎȽĊ 

ëÜȲĎ âÜȲáâÞȹËȲÔåâȵȹȻÅȾÝń 

HAIC âÎȽ ÉÄȽĶȵȹàÎȽÙÔȽÝńåÔɀÄȽ àȳȵåÙȽȷâȲ àĺÙȽÉÉȽ×ȲÔȽåȲȻÄȳȵ  åÉȳȵȻß (Electric Power 

Distribution, EPC) ÝɁ å×ȳÄ åßÈȽȻåȿÝÉȽåȿÚÉȽåâȵȹȻȿÙŇÙȱâÎȽĊ 33 kV ×ȲÔȽåȲȻÅɀȸĶȵȹĵɁÈȺȽ ÕßØȽ 

ÉȷÚȲȽÝȲȷȿÅȲÄȽàȵȹȻ (5 MV, 50 kV, 0.5 MV, 2 MV, 1 MV, 1 MV ĵɁÈȺȽ 1.5 MV) ÔȳȵĮÝɁ ÙȹȺÙȳȵȻȷÙȻȷâȲ 

×ȲÔȽåȲȻÔȳȵĮȿÚÈȺȽ ĵɁÉȽÉěȽ 1,500,000 kWh ÅØȣȽ âȵȹȻÉɀȸÙȱâÎȽĊ ÉÄȽĶȵȹÔɀÈȽȻ ×ȲÔȽåȲȻ ȿÙÔȽȷÔȲÄȽ 

ÝńåÔɀÄȽ âÔȽÝɁÔȽÕȲȻȷâȲ 275 kVAĉ 60 kVA ĵɁÈȺȽ 500 kVA åßØȽàĺÙȽÉÉȽ ×ȲÔȽåȲȻȷÙȻÉÄȽ 

ØȹÙȱÔȽȷàȻÅȵÄȳȵàÎȽȻ ÔÙȽÊÈȽÕȲȻÙȱâÎȽĊ ÉȴÝȹÄȳØȽȻåÔɀÄȽ ÙȾÝȽȻÝĺàÉěȽ àĺÙȽÉÉȽ×ȲÔȽåȲȻâȵȹȻÉɀȸÝń 

ĵńØȽȻ ĵɁÈȺȽ ×ȲÔȽåȲȻåßÈȽȻåȿÝÉȽÝȾȲȻÄȳȵ ËÞȲȻ ă.ă ÔɀÈȽ ȷåȲÄȽÔɀÈȽȷÚȲȽ ȿÙÕȲȻâÎȽĊ 

ȷßåâȵȹȻȿÙŇÝń 

ÉȴÝȹÄȳØȽȻåÔɀÄȽ å×ȳÄ ȷßȷÙȻȷáâÎȺȽ åßÈȽȻåȿÝÉȽÝɁȲ ȷȿÝȷåȲÄȽȷßȿÚÉȽĿÙȴȻ àÄȽßɁȳÔɀÈȽ HAIC 

ÉÄȽĶȵȹåÔɀÈȽȻċ ȷßÔɀÈȽȻ Ĉ ÔɀÈȽȻßɁȳâÎȽĊ ÞÈȽȻȷȿÝȷåȲÄȽȷßÄȳȵ àȵÙȽÈØȽȻàÎȽÙÔȽÝńÊȳȵÈȽßȲ 

ßÎȽßȬÞȽ ÅȾÄȽÝȾȲȻåÔɀÄȽ åâȵȹȻÝȿÙŇÝȴ ŀÄȳŇÔÈȽ âØȣȽÉÈȽÙȱâÎȽĊ ĵɁÉȽÉěȽȷßâȵȹȻÉɀȸÝńÝɁȲ ÅØȣȽÝɁØȽȻȷȿÅ 
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åȲȻȿÚÈȺȽ ÄȵÛ ÝȴÔȲ Ąÿÿÿ ȿÚÉȽĿÙȴȻ ÄȵØȽÕȵÔȽàȵÙȽÝńĵɁÈȺȽ åȿÅȲȻȷâȲ åȷÕɀȷÕɀ ßÎȽßȬÞȽÅȾÄȽ 

ÝȾȲȻåÔɀÄȽ å×ȳÄ åȲȻȿÚÈȺȽ åâȵȹȻȿÙŇÙȱâÎȽĊ ÉȴÝȹÄȳØȽȻàÎȽÙÔȽÝńåÔɀÄȽ ȷßâȵȹȻÉɀȸÝńßÈȽȻȿÝÉȽ 

ÝȾȲȻĵɁÈȺȽ ĵńØȽȻÕȲȻÝȾȲȻÄȳȵ ËÞȲȻ ă.ć ÔɀÈȽ ȷÚȲȽȿÙÕȲȻâÎȽĊ 

åÝŎÄȽÉȴÝȹÅØȣȽÅɀȸÝń 

ȷÜȻåĵĠßȲÞȽßɁȳÉɀØȣȽÙÉȽÙÉėÎȽȻÉȴÝȹÅØȣȽÅɀȸÝń 

àȳȵÈȽÉÈȽß åÝŎÄȽâȳÝȽȻÉȴÝȹÅØȣȽÅɀȸâÎȺȽÄØȽÕĶȳȵÄȽÔȲÄȵÝɀÙÓȴ (Dowa) ÝɁ ÉÄȽĶȵȹáØȽȻåÔɀÈȽȻßɁȳ ÉɀØȣȽÙÉȽ 

ÙÉėÎȽȻ ÝȾȲȻÄȳȵ âȴàáȱßɁȳ åÝŎÄȽÉɀØȣȽÙÉȽÉÎȺȽȷØßȲÔȳȵĮ ȷÙȻÙȳȵĮÙȱâÎȽĊ åÉȳȵÈȽåÅȸ åÝŎÄȽÝȾȲȻÄȳȵ 

ßɁÈȽȻàÈȽȻ ÉɀȲ ÔȹÊȳÙȽÔÙȽÕȲȻȷâȲ ÄɀØȽÔȳØȽØȲÝȾȲȻÔɀÈȽ âȳÝȽȻÊÎȽȻÕȲȻÙȱâÎȽĊ ȷßȲÈȽÉȵȹÄȵÖȽØȹÙȱÔȽ 

ÝȾȲȻ ȿÚÈȺȽ åàȵÙȽâÝȲȻÝȾȲȻ åàɀÞȽÔÄȶ ØȲȻàÎȽĵȳȵÈȽȷÉßØȽ ȿÝØȽÝȲÜȲâȲȿÚÈȺȽ åÝŎÄȽåÝȾȳŇȻåÉȲȻ 

ÝȾȲȻÄȳȵ ȷÚȲȽȿÙÕȲȻÙȱâÎȽĊ 

×ȲÔȽÅɀȸÅØȽȻÝɁ ÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻ 

×ȲÔȽÅɀȸÅØȽȻÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻÄȳȵ ȷÜȻåĵĠßȲÞȽßɁȳȷâȲ ÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻåȿÚÉȽ âÔȽÝɁÔȽĿÙȴȻ ȷÜȻ 

åĵĠȲßÞȽ ßɁȳȷâȲ åÝŎÄȽÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽåß åÕȶȻļÄÙȽÝÔȽÉɀȲ ÉȴÝȹȷÊȲÈȽßȬÄȽÙȱâÎȽĊ ç 

åÝŎÄȽ ÝȾȲȻÄȳȵ ÉÄȽĶȵȹÝɁÕȵÔȽàȵÙȽâÎȺȽ åȿÅȲȻåĵĠßȲÞȽßɁȳȷâȲ ÉɀØȣȽÙÉȽåÝŎÄȽÝȾȲȻĵɁÈȺȽåÔȶ ȿÙÈȽÙ 

ÄȵÝĥÓȴ àȳȵÈȽÉÈȽß ÄØȽÕĶȳȵÄȽÔȲ (DOWA) âȳȵĮ ȷÙȻÙȳȵĮÙȱâÎȽĊ 

Ā.Ą åȷȿÅÅȹÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ åÅȾÄȽåàÄȽÝȾȲȻ 

ÞÅȵåÄȾěȽȻÅȾŇÙȽåÉȴßÈȽÅȹÉȲåÔɀÄȽĉ åȷȿÅÅȹ ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲåȷȿÅåȷØȷÚȲȽȿÙÅȾÄȽÄȳȵ åÊȳȵ 

ȿÙŇ ÉȴÝȹÄȳØȽȻ ĵɁÈȺȽ èÙÝȲĉ åØȴȻáØȽȻÄȾÈȽȷàÕȵåßÎȽåȷâɀȻĉ ÊȶÎȹâȹĉ ȷßåßÎȽåȷâɀȻĉ ȷȿÝÊȴàŃȲ 

ĵɁÈȺȽ ËȴáÝȾȳŇȻÉȵȹÝȾȳŇȻÄɀȸ ÉâÎȺȽ ȷÝĺȲȽàÈȺȽÕȲȻȷâȲâÄȽȷßȲÄȽÝńÝȾȲȻĵɁÈȺȽ ÔȳȵÄȽĶȳȵÄȽâÄȽÊȳȵÈȽâÎȺȽ 

ÄĴÝȾȲȻÄȳȵ ÄØȣȽâÔȽÅȸȺÙȱâÎȽĊ ÉȴÝȹÄȳØȽȻåÔɀÄȽ âĶȵÙȽȷÚȲȽÕȲȻȷâȲ ESIA Äȳȵ ȷÊȲÈȽßȬÄȽßØȽ 

åÔɀÄȽ åȷȿÅÅȹåÅȾÄȽåàÄȽÝȾȲȻÄȳȵßßɁȳĵȳȵÈȽßØȽĉ čÈȽȻÄĴÝȾȲȻåÔɀÄȽ åȷȿÅÅȹåÅȾÄȽåàÄȽ 

ĵɁÈȺȽÉÙȽàȾěȽȻâÎȺȽ ÉÉȽÔÝȽȻÝȾȲȻÄȳȵ āÿĀĆ ËɀØȽà ĵɁÈȺȽ ËȶàȳȵÈȽàÔɀÈȽ ȷÊȲÈȽßȬÄȽÅȸȺÙȱâÎȽĊ  

ÕȳȵĮȿÙÈȽ ÉȴÝȹÄȳØȽȻĎ ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ åȷȿÅåȷØȷÚȲȽȿÙÅȾÄȽ ÔÉȽÅȾÄȽȿÚÉȽȷâȲ ßȲâȴèÔȵĵɁÈȺȽ 

ÝȳȵȻȷàáâÊȳȵÈȽßȲ åȷȿÅÅȹåÅȾÄȽåàÄȽÝȾȲȻ (ÙĺÝȽȻÝĺåÙȶÅȾȳØȽĉ ÉȳȵÕȳȵÈȽȻÊĉ ÝȳȵȻȷßÅȾȳØȽàÄȽÝ (àÉěȽĵɁÈȺȽ 

ĵɁÉȽÉěȽ)ĉ ȷàÔȳȵÄȽĵńØȽȻ) ÉâÎȽÔȳȵĮåȲȻ āÿĀĂ ÅȵĵɁÉȽÝɁ āÿāĂ ÅȵĵɁÉȽåÕȳ ȷÊȲÈȽßȬÄȽÕȲȻßɁȳÝń 

åȷȿÅåȷØÝȾȲȻĉ âȵȹȻâÙȽÅȾÄȽÝȾȲȻåȲȻ åÉȴßÈȽÅȹÉȲĎ åÅØȽȻ(Ą)ĉ ÝȳȵȻȷàáâÊȳȵÈȽßȲȷÚȲȽȿÙÅȾÄȽÔɀÈȽ 

ȷÚȲȽȿÙÕȲȻßɁȳÙȱâÎȽĊ 

ȿÝÉȽȷÅȾȲÈȽȻ ĵɁÈȺȽ ÔɀÈȽȻȷßåßÎȽåȷâɀȻÊȳȵÈȽßȲ åȷȿÅÅȹåÅȾÄȽåàÄȽÝȾȲȻÄȳȵ ËɀØȽà ĵɁÈȺȽ Ëȶà ÔȳȵĮ ÔɀÈȽ 

ȷÄȲÄȽÞȶÅȸȺÙȱâÎȽĊ ȿÝÉȽȷÅȾȲÈȽȻØÝȶØȲȷÄȲÄȽÞȶÝńȷØßȲÝȾȲȻåȲȻàȵȹȻÔɀÈȽ åÉȳȵÈȽåÅȸÙȱáÈȽÝń (ȷßÔɀÈȽ 

åØÎȽåØÉȽ ĵɁÈȺȽ ȷȿÝŀÄȴȻÙȱáÈȽÝń) âÎȽ âØȣȽÉÈȽÕȲȻȷâȲÝȳàĪȲåÎÉȽåȷļÄȻ ÉɀØȣȽÕȵÔȽÝń åÔɀÄȽ 

WBG åȷÕɀȷÕɀ EHS àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ (āÿÿĆ) ĵɁÈȺȽ WHO ȷâȲÄȽâȵȹȻȷß ÉȹĵńØȽȻÝȾȲȻÄȳȵ ȷÄȾȲȽàɀØȽ 

âɀȲȻÙȱâÎȽĊ čÈȽȻȷÄȾȲȽàɀØȽâɀȲȻÝńÝȾȲȻÝɁȲ ÝȾÄȽĵɁȲȿÙÈȽȷßÝȾȲȻĎ ȷØȲÄȽÄȾȳÔÔȽȷâȲ âȷÜȲ 

âÜȲáȷļÄȲÈȺȽ ȿÚÉȽÙȱâÎȽĊ  ȷÄȾȻßȬȲâȶ/âȲȻÝȾȲȻâÎȽ ȷâȲÄȽâȵȹȻßØȽ ȷßåÔɀÄȽ ȷßÉÉȽ åâȵȹȻȿÙŇ 
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ļÄÙȱâÎȽĊ ÕȳȵĮȿÙÈȽĉ ÙȳȵȻÝŃȲȻÝȾȲȻÙȱáÈȽÝńâÎȽàÎȽȻ ȿÝÈȺȽÝȲȻȷļÄȲÈȽȻ ÝɁÔȽÔÝȽȻßßɁȳÙȱâÎȽĊ åȿÅȲȻÔȳȵÈȽȻ 

ÔȲÅȾÄȽÝȾȲȻâÎȽ ÉȳȵȻßȳÝȽÉßȲÝàȳȵ ÎÉȽÎÝȽȻÝńÝßɁȳÜȸ ÝȾȲȻȷâȲ åȲȻȿÚÈȺȽ WHO ĵɁÈȺȽ WBG EHS àÝȽȻ 

İŃØȽÅȾÄȽÝȾȲȻåÔɀÈȽȻ ÄȾȷßȲÄȽÙȱâÎȽĊ  ȷßÔɀÈȽȻȷßåßÎȽ åȷâɀȻ âÔȽÝɁÔȽÅȾÄȽȷÜȲÈȽÝȾȲȻȿÚÈȺȽ 

ÔȳȵÈȽȻÔȲÝńÔɀÈȽ ÔȳȵÈȽȻÔȲȷØÄȾåÔȳȵÈȽȻ pH ĵɁÈȺȽ åÙȶÅȾȳØȽ ÔȳȵĮÙȱáÈȽļÄÙȱâÎȽĊ ÕȳȵĮȿÙÈȽ pH ×ȲÔȽÅɀȸÉÝȽȻ 

âÙȽȿÅÈȽȻĉ åÉěȽåÅȸÙȱáÈȽÝń (TSS)ĉ Cyanide åÄȽÉÉȽ ÙȱáÈȽÝńĉ åÝȳȵȻØȴȻÞȲȻĉ ĵȳȵÄȽÕĶȳȵÄȽĉ ×ȲÔȽȿÙŇ 

ȷÚȲȺÉÚßÔȽĉ Êȴ ĵɁÈȺȽ ȷÅȾȲÊȴĉ ×ȲÔȵȷåȲÄȽÊȴÆȾÈȽ àȳȵåÙȽÝń (COD)ĉ ËȴáȷåȲÄȽÊȴÆȾÈȽ àȳȵåÙȽÝń 

(BOD)ĉ  ÚȴȻȷØȲ (Phenols)ĉ åȲÊÈȽØÉȽĉ ÄÄȽÖÝȴÞȹĉ ÅĶȳȵÝȴÞÝȽȿÖÙȽĉ ȷļÄȻØȴĉ ȿÙÖȱȻĉ ĵɁÈȺȽ ÙȳȵȻÝŃȲȻ 

(ÜÄȽÔȴȻßȴȻÞȲȻ) ÔȳȵĮ ÙȱáÈȽÅȸȺÙȱâÎȽĊ WHO ȷâȲÄȽâȵȹȻȷß åßÎȽ åȷâɀȻÉȹĵńØȽȻÝȾȲȻÄȳȵ ȷÄȾȲȽàɀØȽ 

âɀȲȻ âÎȽÝɁȲ ȷßÔȲßɁÎȽ ȷßÔɀÈȽȻ ßɁȳ pH åÊÈȺȽÝȾȲȻȿÚÉȽÙȱâÎȽĊ čÈȽȻİŃØȽȻÄȳØȽȻâÄȽâÄȽ ȿÚÈȺȽ ÎÉȽ 

ÎÝȽȻÝńßɁȳâÎȽãȵ âÔȽÝɁÔȽČÝßÙȱĊ åȷļÄȲÈȽȻÝɁȲ ȷÚȲȽÕȵÔȽÅȸȺȷâȲ âÔīŇÙȱáÈȽÝńÝȾȲȻâÎȽ WHO 

ÉȹĵńØȽȻÝȾȲȻÄȳȵ  ȷÄȾȲȽàɀØȽâɀȲȻȿÅÈȽȻ ÝßɁȳȷâȲȷļÄȲÈȺȽȿÚÉȽÙȱâÎȽĊ  

ÊȶÎȹâȹÔȳȵÈȽȻÔȲÝńÝȾȲȻâÎȽ ȷØȣÅÈȽȻÜÄȽ (ÔÉȽȷØßȲÝɁàɀȸČ) ĵɁÈȺȽ ÎÜÄȽÄȲà ÔȳȵĮÔɀÈȽ NEQ ĵɁÈȺȽ 

WBG åȷÕɀȷÕɀàÝȽȻİŃØȽÅȾÄȽÙȱÔØȽÚȳȵȻÝȾȲȻċ ÊȶÎȹâȹÄØȣȽâÔȽÕȲȻÅȾÄȽÔȳȵĮÄȳȵ ȷÄȾȲȽàɀØȽ âɀȲȻ 

ȷļÄȲÈȽȻ ȷÔɀķßÙȱâÎȽĊ åȿÅȲȻÄĴåȷȿÅÅȹåÅȾÄȽåàÄȽÝȾȲȻÝɁȲ ÝȾȲȻȷâȲåȲȻȿÚÈȺȽ ßȹÚØȽßȹÅȱ  

ȷÄȾȲȽàɀØȽâɀȲȻâÎȽÝɁàɀȸČ âÄȽÊȳȵÈȽßȲÙÔȽáØȽȻÄȾÈȽÉȹĵńØȽȻÝȾȲȻĵɁÈȺȽ ÄȳȵÄȽÎȴȷØȷļÄȲÈȽȻȷÔɀķßɁȳßÙȱ 

âÎȽĊ  

ȷàÕȵåßÎȽåȷâɀȻȷÉȲÈȺȽļÄÎȺȽÔȳȵÈȽȻÔȲȿÅÈȽȻÄȳȵ ÉȴÝȹÄȳØȽȻĎ Area of Influence (AOI) åÔɀÈȽȻßɁȳ 

ȷØßȲ ĄȷØßȲÔɀÈȽ Diffusion Tube ÝȾȲȻÄȳȵ åâȵȹȻȿÙŇČ ȷÊȲÈȽßȬÄȽÅȸȺÙȱâÎȽĊ Tube ÝȾȲȻÄȳȵ ÔȳȵÈȽȻÔȲ 

ȷßȻȷØßȲÝȾȲȻÔɀÈȽ āÿĀĆ ËɀØȽà ĀĆ ÝɁ ËȶàȳȵÈȽ ĀĆ ßÄȽȷØȣåÕȳ ăÙÔȽļÄȲ ÕȲȻßɁȳĿÙȴȻ PM10ĉ PM2.5ĉ 

NOxĉ NO2 ĵɁÈȺȽ SO2 ÙȱáÈȽÝńĵńØȽȻÝȾȲȻåȲȻ ÔȳȵÈȽȻÔȲÅȸȺÙȱâÎȽĊ  

ÔȳȵÈȽȻÔȲȷßȻßàȲÖȽÝȾȲȻÄȳȵ ȷàȺàȲȿÅÈȽȻåȲȻȿÚÈȺȽ NOxĉ NO2 ĵɁÈȺȽ SO2 ÙȱáÈȽÝńĵńØȽȻÝȾȲȻÝɁȲ âÄȽ 

ÊȳȵÈȽßȲȷàÕȵåßÎȽåȷâɀȻÉȹĵńØȽȻÝȾȲȻåÔɀÈȽȻ ÄȾȷßȲÄȽȷØÙȱâÎȽĊ ÕȳȵĮȷļÄȲÈȺȽ àÄȽÅȹßȲ ȷàÕȵ 

áØȽȻÄȾÈȽâÎȽ āăØȲßȴÔȳȵÈȽȻÔȲȷßȻÄȲàåÔɀÈȽȻ åÕÄȽȷÚȲȽȿÙÙȱ ÎÉȽÎÝȽȻĵȳȵÈȽÝńåȷȿÅåȷØ ÝȾȲȻ 

ĵɁÈȺȽ ÙÔȽâÔȽČ ̀åßÎȽåȷâɀȻÄȾȷØȿÅÈȽȻÝßɁȳ' ãȵåÊÈȺȽåÔØȽȻâÔȽÝɁÔȽĵȳȵÈȽÙȱâÎȽĊ 

ȷàÕȵÕȸÔɀÈȽ PM2.5 ĵɁÈȺȽ PM10 ÙȱáÈȽȷØÝń ÙÝȲÓåȲȻ Haz-Scanner Environmental Perimeter 

Air Station (EPAS) åâȵȹȻȿÙŇČ āăØȲßȴļÄȲÔȳȵÈȽȻÔȲÅȸȺÙȱâÎȽĊ ßßɁȳàȲȷâȲ åÅȾÄȽåàÄȽÝȾȲȻ 

åß AQM1 (áȱȻØÄȽȷÅȾȲÈȽȻ) ĵɁÈȺȽ AQM3 (ÉȴÝȹÄȳØȽȻÊȳȵÖȽ åØȴȻ) ÔɀÈȽ PM2.5 ÙȱáÈȽȷØÝń ÙÝȲÓâÎȽ 

ÉȹÅȾȳØȽĵńØȽȻÕȲȻÕÄȽ ȿÝÈȺȽÝȲȻȷØĿÙȴȻ åȿÅȲȻȷØßȲÝȾȲȻÔɀÈȽ ÉȹÅȾȳØȽĵńØȽȻåÔɀÈȽȻ ßɁȳÙȱâÎȽĊ ÙȾÝȽȻÝĺåȲȻȿÚÈȺȽ 

AOI êßȳÞȲÔȷàĺȲÄȽÔɀÈȽ PM2.5 ÙȱáÈȽȷØÝń ÙÝȲÓâÎȽ âÄȽÊȳȵÈȽßȲ ȷàÕȵåßÎȽåȷâɀȻ 

ÉȹĵńØȽȻåÔɀÈȽȻÔɀÈȽßɁȳÄȲ ȷàÕȵáØȽȻÄȾÈȽâÎȽ āăØȲßȴÔȳȵÈȽȻÔȲȷßȻÄȲàåÔɀÈȽȻ PM2.5 ÙȱáÈȽ 

ȷØÝńÙÝȲÓĵɁÈȺȽ ÙÔȽâÔȽČ ̀åßÎȽåȷâɀȻÄȾȷØȿÅÈȽȻÝßɁȳ' ãȵåÊÈȺȽåÔØȽȻâÔȽÝɁÔȽĵȳȵÈȽÙȱâÎȽĊ 

PM10 ÙȱáÈȽȷØÝń ÙÝȲÓåȲȻ ȷÉȲÈȺȽļÄÎȺȽȷàȺàȲȷâȲ ßàȲÖȽÝȾȲȻåß ȷØßȲåȲȻàȵȹȻÔɀÈȽ âÄȽ 

ÊȳȵÈȽ ßȲ ȷàÕȵåßÎȽåȷâɀȻÉȹĵńØȽȻåÔɀÈȽȻÔɀÈȽßɁȳÄȲ ȷàÕȵáØȽȻÄȾÈȽâÎȽ ̀åßÎȽåȷâɀȻ ÄȾȷØ 

ȿÅÈȽȻ ÝßɁȳ ãȵåÊÈȺȽåÔØȽȻâÔȽÝɁÔȽĵȳȵÈȽÙȱâÎȽĊ 
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ËȴáÝȾȳŇȻÉȵȹÝȾȳŇȻÄɀȸĵɁÈȺȽÙÔȽâÄȽČĉ åÊȳȵȿÙŇ HAIC åØȴȻáØȽȻÄȾÈȽÔɀÈȽ ÝȾȲȻȷâȲåȲȻȿÚÈȺȽ ËȴáÔØȽÚȳȵȻåß 

ØȳÝȺȽ ȷâȲ ȿÙŇȿÙÈȽÕȲȻâÎȺȽȷØßȲÝȾȲȻßɁȳȷØâÎȽÄȳȵ ÉÉȽÔÝȽȻßàÖȽÝȾȲȻÄ İŃØȽȿÙȷØÙȱâÎȽĊ  

Ā.ą âÄȽÊȳȵÈȽâȶÝȾȲȻĵɁÈȺȽ ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝń 

ESIA àȵÙȽÈØȽȻÉěȽĎ åÉȳÔȽåÙȳȵÈȽȻÔÉȽßÙȽåȷØȿÚÈȺȽĉ ÉȴÝȹÄȳØȽȻĎàŃÝȽȻȨÅŇȹÝńêßȳÞȲ (AOI) åÔɀÈȽȻßɁȳ 

âɀÞȽáȳȵÄȽČȷâȲȽàÎȽȻȷÄȲÈȽȻĉ ÔȳȵÄȽĶȳȵÄȽȷâȲȽàÎȽȻȷÄȲÈȽȻ ÕȳÅȳȵÄȽÅȹÉȲȻßĵȳȵÈȽâÎȺȽ ÙȵÆĕȳŇàȽÝȾȲȻ 

ĵɁÈȺȽ ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńÄȳȵ ȷÊȲÈȽßȬÄȽÅȸȺÙȱâÎȽĊ ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńâÎȽ ÉȴÝȹÄȳØȽȻȷļÄȲÈȺȽ ȿÚÉȽȷÙĭ 

àȲĵȳȵÈȽ âÎȺȽ âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ åÝȾȲȻȿÙÎȽâȶÕȹ åâȳȷÙȻÔÈȽȿÙȿÅÈȽȻ ĵɁÈȺȽ ÄȳÉėßÙȽÝȾȲȻĵɁÈȺȽ 

ÉÙȽàȾěȽȻČ ßÙȽßȬȲ ÝɁ åȿÝÈȽÝȾȲȻÄȳȵàÎȽȻȷÔȲÈȽȻÅȹȿÅÈȽȻȿÚÈȺȽ ßÎȽßȬÞȽÅȾÄȽĵɁÉȽÝȾȳŇȻÄȳȵ åÄȾȳŇȻȿÙŇÙȱâÎȽĊ 

ESIA ȷàȺàȲÝńåÔɀÄȽ âÄȽÊȳȵÈȽâȶÝȾȲȻĵɁÈȺȽÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝń àȵÙȽÈØȽȻÝȾȲȻĎ åÄȾěȽȻÅȾŇÙȽÄȳȵ ËÞȲȻ 

Ā.Ā ÔɀÈȽ ȷÚȲȽȿÙÕȲȻÙȱâÎȽĊ  

ËÞȲȻ Ā.Ā ȷÊȲÈȽßȬÄȽÅȸȺĿÙȴȻȷâȲ ÕȳȷÔɀķÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝń 

ßÄȽÉɀȸ  ȷØßȲ ÄȾÈȽȻÙßȲȷØßȲ ÔÄȽȷßȲÄȽâȶÝȾȲȻ 

ØÞȽÙÞȽåÔȳȵÈȽȻåÔȲâÔȽÝɁÔȽȿÅÈȽȻÊȳȵÈȽßȲ åÊÈȺȽ  

āĀ/ą/āÿĀĆ ȷÝɁȲȽÜȴ GAD ĶȵȹȻ åÉȳȵȻß (ć) éȻ 

āĀ/ą/āÿĀĆ áȱȻØÄȽȷÅȾȲÈȽȻ ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ  

åÉȳȵȻß (ĀĈ) éȻĉ ȷÖâÅȹ (ĂĆ) éȻ 

āā/ą/āÿĀĆ âȷȿÙÄȵØȽȻ ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

åÉȳȵȻß (ă) éȻ)ĉ ȷÖâÅȹ (ĂĄ) éȻ 

āā/ą/āÿĀĆ ȷßÔȲßɁÎȽ  ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

åÉȳȵȻß (Ĉ) éȻ)ĉ ȷÖâÅȹ (ăĀ) éȻ 

āĂ/ą/āÿĀĆ ȷÎȲÈȽÄȵØȽȻ ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

åÉȳȵȻß (ă) éȻ)ĉ ȷÖâÅȹ (ĂĄ) éȻ  

ESIA åÊÈȺȽ 

Āą/ć/āÿĀĆ áȱȻØÄȽȷÅȾȲÈȽȻ ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

åÉȳȵȻß (Ą) éȻ)ĉ ȷÖâÅȹ (ăĂ) éȻ 

Āą/ć/āÿĀĆ âȷȿÙÄȵØȽȻ ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

ȷÖâÅȹ (ĂĂ) éȻ 

ĀĆ/ć/āÿĀĆ ȷßÔȲßɁÎȽ  ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

åÉȳȵȻß (Ā) éȻĉ ȷÖâÅȹ (ĄĄ) éȻ 
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ßÄȽÉɀȸ  ȷØßȲ ÄȾÈȽȻÙßȲȷØßȲ ÔÄȽȷßȲÄȽâȶÝȾȲȻ 

ØÞȽÙÞȽåÔȳȵÈȽȻåÔȲâÔȽÝɁÔȽȿÅÈȽȻÊȳȵÈȽßȲ åÊÈȺȽ  

ĀĆ/ć/āÿĀĆ ȷÎȲÈȽÄȵØȽȻ ȷÄȾȻßȬȲßɁȳ 

ÜȵØȽȻŀÄȴȻȷÄȾȲÈȽȻ 

ȷÖâÅȹ (ĂĂ) èðȻ 

ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńĎ å×ȳÄȷÔɀķßɁȳÅȾÄȽÝȾȲȻÄȳȵ ȷåȲÄȽÙȱ ËÞȲȻ Ā.ā ÔɀÈȽ åÄȾěȽȻÅȾŇÙȽ ȷÚȲȽȿÙÕȲȻ 

ÙȱâÎȽĊ 

ËÞȲȻ Ā.ā àÄȽÅȹßßɁȳÅȸȺȷâȲ ÝɁÔȽÅȾÄȽÝȾȲȻåÄȾěȽȻÅȾŇÙȽ 

å×ȳÄ àÄȽÅȹßßɁȳÅȸȺȷâȲ ÝɁÔȽÅȾÄȽÝȾȲȻ ĵɁÈȺȽ 

ȷȿÚļÄȲȻÅȾÄȽÝȾȲȻ 

ȷØȲÄȽÊÄȽÔɀȸ ESIA åÔɀÄȽ 

ÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻÝń 

ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻȿÅÈȽȻ ĵɁÈȺȽ âÔÈȽȻåÅȾÄȽåàÄȽÝȾȲȻ 

ÕȵÔȽȷÚȲȽÔÈȽȿÙȿÅÈȽȻ 

àȵÙȽÈØȽȻÉěȽ âÔÈȽȻåÅȾÄȽåàÄȽÝȾȲȻßßɁȳĵȳȵÈȽÝń ĵɁÈȺȽ 

ÙɀÈȺȽàÈȽȻȿÝÈȽâȲÝń ÔȳȵĮĵɁÈȺȽÊÄȽÉÙȽČ å×ȳÄ ÝɁÔȽÅȾÄȽ 

ÔÉȽÅȵ Äȳȵ ßßɁȳÅȸȺÙȱâÎȽĊ âÄȽÊȳȵÈȽâȶÝɁ ÔÈȽȿÙàȳȵ 

âÎȽÝɁȲ ȷÙȻâÎȺȽâÔÈȽȻåÅȾÄȽåàÄȽÝȾȲȻÄȳȵ ßÙȽ 

ßȬȲÝɁ ØȲȻàÎȽȷÉßØȽ åȷßȻŀÄȴȻȷļÄȲÈȽȻ ȿÚÉȽÙȱ âÎȽĊ  

ÉȴÝȹÄȳØȽȻÝɁ ȷßÊØȽÜÄȽ Ą ÄȴàȳȵÝȴÔȲåÔɀÈȽȻßɁȳ ÙßȬÄȽ 

ÊȳÔȽÄȵØȽȻĉ ŀÄȳÝȽØȴÉÝȽȻĉ ÜȳȵȻ ȷÖȱØÄȵØȽȻ ĵɁÈȺȽ ßɁÝȽȻÄȵØȽȻ 

ȷÄȾȻßȬȲ ÔȳȵĮÄȳȵÙȱ ÊØȽȻÉÉȽÝńÔɀÈȽ ÙȱáÈȽâÈȺȽȷļÄȲÈȽȻ 

áȱȻØÄȽȷÅȾȲÈȽȻßɁȳ âÄȽÊȳȵÈȽâȶ åÅȾȳŇķÝɁ ÝɁÔȽÅȾÄȽȷÙȻ 

ļÄÙȱâÎȽĊ  

ȷÖâÅȹßÙȽßȬȲÝȾȲȻ åàɀÞȽÔÄȶàÄȽàɁÝȽȻÝȴĿÙȴȻ â 

ÔÈȽȻ åÅȾÄȽåàÄȽÝȾȲȻÄȳȵ åȷâåÅȾȲ ßßɁȳȷÉßØȽ 

ŀÄȴȻļÄÙȽȷßȻÊȳȵÈȽßȲ EIA åÉȴßÈȽÅȹÉȲÔɀÈȽ åÉȴßÈȽÅȹÉȲ 

åÄȾěȽȻÅȾŇÙȽÄȳȵ ȿÝØȽÝȲÜȲâȲȿÚÈȺȽ ÔÈȽȿÙ âɀȲȻÝÎȽ 

ļâÜȲâÎȽ ȷØȲÄȽÕÙȽÕȵÔȽ ȿÙØȽÔÈȽȿÙÝń ÝȾȲȻ ĵɁÈȺȽ 

ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńÝȾȲȻÄȳȵ ÙßȬÄȽ ÊȳÔȽÄȵØȽȻĉ ŀÄȳÝȽØȴ 

ÉÝȽȻĉ ÜȳȵȻ ȷÖȱØÄȵØȽȻ ĵɁÈȺȽ ßɁÝȽȻÄȵØȽȻ ȷÄȾȻßȬȲ ÔȳȵĮÔɀÈȽ 

ȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ 

åÝȾȲȻȿÙÎȽâȶ ÄȾØȽȻÝȲȷßȻ ĵɁÈȺȽ ȷÜȻÄÈȽȻȷßȻ 

åÝȾȲȻȿÙÎȽâȶÄȾØȽȻÝȲȷßȻ ĵɁÈȺȽ ȷÜȻÄÈȽȻȷßȻÊȳȵÈȽßȲ 

âÄȽ ȷßȲÄȽÝńÝȾȲȻĵɁÈȺȽ ÊÄȽÉÙȽČ å×ȳÄ ÉȳȵȻßȳÝȽȻÝńÝɁȲ 

ȷà ĵɁÈȺȽ ÉɀØȣȽÙÉȽȷß ÕȵÔȽàŃÔȽÝńÝȾȲȻÝɁ ȿÚÉȽÙȱâÎȽĊ 

čÈȽȻÔɀÈȽ ÉȴÉěȽÝÕȲȻâÎȺȽȿÚÉȽßÙȽÝȾȲȻĵɁÈȺȽÊÄȽÉÙȽČ ÉȳȵȻ 

ßȳÝȽÝńÝȾȲȻàÎȽȻ ÙȱáÈȽÙȱâÎȽĊ 

ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÅȸȺȷâȲ ȷÄȾȻßȬȲȷàȻßȬȲâÎȽ ÉȴÝȹ 

ÄȳØȽȻ àȵÙȽÈØȽȻÅɀÈȽȷØßȲÝɁ ȷßÉȵØȽÜÄȽÔɀÈȽßɁȳȷØĿÙȴȻ ȿÝÉȽ 

ȷÅȾȲÈȽȻ ÝȾȲȻÝɁȷßÄȳȵ åȳÝȽÔɀÈȽȻâȵȹȻßØȽ ĵɁÈȺȽ ȷâȲÄȽâȵȹȻ 

ßØȽ åâȵȹȻȿÙŇÙȱâÎȽĊ 

ÞÅȵ ȷØȲÄȽÊÄȽÔɀȸ ESIA âÎȽ ȷàÕȵ ĵɁÈȺȽ 

ÊȶÎȹâȹÕȵÔȽàŃÔȽÝńÝȾȲȻĵɁÈȺȽ ÙÔȽâÄȽâÎȺȽ âÄȽ 

ȷßȲÄȽÝń ÝȾȲȻÄȳȵ ÊØȽȻÉÉȽâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ  

ȷàÕȵĉ ÊȶÎȹâȹĉ ȷȿÝÊȴàŃȲĉ ȷß ĵɁÈȺȽ ËȴáÝȾȳŇȻÉȵȹ ÝȾȳŇȻÄɀȸ 

ÝȾȲȻ ÊȳȵÈȽßȲÝɁ åȷȿÅÅȹåÅȾÄȽåàÄȽßàÖȽÝȾȲȻÄȳȵ 

ßÙȽßȬȲâȳȵĮ ȷÚȲȽÕȵÔȽÔÈȽȿÙâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ 

ȷÉȲÈȺȽļÄÙȽļÄÎȺȽĶńȿÅÈȽȻ ĵɁÈȺȽ ÉÉȽȷÊȻȿÅÈȽȻ 

àÎȽÙÔȽȷßȻÄȲàåÔɀÈȽȻ ȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻ ĵɁÈȺȽ ÉÉȽ 

ȷÊȻ ȿÅÈȽȻàȵÙȽÈØȽȻÉěȽĎ ÙɀÈȺȽàÈȽȻȿÝÈȽâȲÝń åȷļÄȲÈȽȻ 

ÔȳȵÈȽļÄȲȻȷßȻÊȳȵÈȽßȲ ÞĵĠßȲȻ ĵɁÈȺȽ åØȲÆÔȽ ȷÚȲȽ 

ÕȵÔȽÔÈȽȿÙÝńÔȳȵĮÄȳȵ êßȳÞȲßɁȳ PAP ÝȾȲȻåȲȻ àȵȹȻâȳȵĮ 

ȷÊȲÈȽßȬÄȽ âɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ  
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å×ȳÄ àÄȽÅȹßßɁȳÅȸȺȷâȲ ÝɁÔȽÅȾÄȽÝȾȲȻ ĵɁÈȺȽ 

ȷȿÚļÄȲȻÅȾÄȽÝȾȲȻ 

ȷØȲÄȽÊÄȽÔɀȸ ESIA åÔɀÄȽ 

ÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻÝń 

åßȲâÎȽ âÄȽÊȳȵÈȽâȶÝȾȲȻ åÔɀÄȽ å×ȳÄåȷßȻÙȱ 

ÙȱâÎȽĊ 

ßɁȳȷØĿÙȴȻȷâȲ åȷȿÅÅȹåȷÊȲÄȽååȵȹÄȳȵ åâȵȹȻȿÙŇȿÅÈȽȻ 

àÝȽȻåâȵȹȻȿÙŇÝńÊȳȵÈȽßȲåßÎȽåȷâɀȻĵɁÈȺȽÙÔȽâÄȽČ 

åÝȾȲȻȿÙÎȽâȶĵɁÈȺȽÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńÔɀÈȽ ÝɁÔȽÅȾÄȽȿÙŇ 

âɀȲȻÅȸȺÙȱâÎȽĊ åÅȾȳŇķßÙȽßȬȲâȶ/âȲȻÝȾȲȻÄÔÈȽȿÙ 

âÎȽ ÝɁȲ ļâÜȲÝɁ åâȵȹȻȿÙŇâÎȺȽ ÉȴÝȹÄȳØȽȻ àȵÙȽÈØȽȻ 

ȷØßȲ âȳȵĮâɀȲȻâÎȺȽ ÞȲěȽÝȾȲȻâÎȽ àÝȽȻÝȾȲȻÄȳȵ 

ÙȾÄȽÉȴȻ ȷÉ ȷļÄȲÈȽȻ ȿÚÉȽÙȱâÎȽĊ 

ȷÝɁȲȽÜȴàȵÙȽÄɀÄȽåȲȻ ÊÄȽâɀÞȽÕȲȻȷâȲàÝȽȻ 

âÎȽ åÉȳȵȻßĎÉȴÝȹÅØȣȽÅɀȸÝńȷåȲÈȽÔɀÈȽßɁȳȷâȲ åÝȾȲȻ 

ȿÙÎȽâȶ ÙȳȵÈȽàÝȽȻȿÚÉȽâÎȽĊ ļâÜȲâÎȽ čÈȽȻĎ ßÙȽ 

ßȬȲÝɁ åȥÄȹȿÙŇÔȳȵÈȽļÄȲȻȷßȻ ÊȳȵÈȽßȲ ÞĵĠßȲȻ ÝɁ ÔÉȽ 

ÊÈȺȽ ÔȳȵÈȽȻļÄȲȻàȲâÎȺȽ åØȹȣÊȳȵÈȽßȲ ÄȳÉėßÙȽÄȳȵ ÝɁÔȽ 

ÔÝȽȻ ÔÈȽÕȲȻĿÙȴȻȿÚÉȽĿÙȴȻ ȷØȲÄȽÊÄȽÔɀȸ ȷȿÚßɁÈȽȻȷßȻ 

àȵÙȽÈØȽȻâÎȽ âÄȽÊȳȵÈȽßȲ ȷÖâÔɀÈȽȻåÉȳȵȻßĎ 

ÔȲáØȽȿÚÉȽÙȱâÎȽĊ 

àÄȽßɁȳȷÊȲÈȽßȬÄȽÝńÝȾȲȻ / âÝȳȵÈȽȻáÈȽ ȷÊȲÈȽßȬÄȽÝńÝȾȲȻ  

ȷÎȲÈȽÄȵØȽßɁȳ åÅȾȳŇķàȶÝȾȲȻÄ ÉȴÝȹÄȳØȽȻàȵÙȽÈØȽȻÅɀÈȽ 

ȷØßȲċ àÄȽßɁȳàÎȽÙÔȽÝńÝȾȲȻ âȳȵĮÝãȵÔȽ âȳȵ ȷàɁȲÈȽÝń 

ÝɁ åØȹȣÝȾȲȻ ÕɀÄȽȷļÄȲÈȽȻ ÔÈȽȿÙļÄÙȱâÎȽĊ  

å×ȳÄ ÉȳȵȻßȳÝȽÝńÔÉȽÅȵÝɁȲàÎȽȻ ßɁȳȷØĿÙȴȻȷâȲ ÉÄȽÝń 

ȷØßȲ ĵɁÈȺȽ ÉÄȽĶȵȹȻÝȾȲȻÝɁ ÎÉȽÎÝȽȻÝń ȿÚÉȽȷÙĭÅȸȺ ȷļÄȲÈȽȻ 

ȿÚÉȽÙȱâÎȽĊ àȶÕȵâȳȵĮÕȵÔȽȷÚȲȽȿÙâȿÅÈȽȻ åȲȻ ȷåȲÄȽ 

Ùȱ ÔȳȵĮÝɁÔÊÈȺȽ ÕȵÔȽȷÚȲȽâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ  

ĀĊ ȷÖâÅȹàȵÙȽåȲȻȷÙȻ (ă)éȻ 

āĊ åâȳȷÙȻÊȳȵÈȽȻÜȵÔȽ (ą) Åȵ 

ĂĊ ȷÄȾȻßȬȲÉȴÝȹåȵÙȽÅȾŇÙȽÝńȷÄȲȽÝÔȴ 

ăĊ ÚȵØȽȻÊÄȽâɀÞȽÝń 

ĄĊ ÉȲÔȳȵÄȽÙȵȹȻ (ą) Åȵ 

ąĊ âÔÈȽȻÉȲÝȾȲȻÔɀÈȽ ÕȵÔȽȷÚȲȽȿÅÈȽȻ 

ĆĊ àÄȽÄÝȽȻÉȲȷÉȲÈȽ 

 

ļâÜȲâÎȽ čÈȽȻĎ ßÙȽßȬȲÝɁ ÔȳȵÈȽļÄȲȻȷßȻÊȳȵÈȽßȲ 

ÞĵĠßȲȻ ÝɁ ÔÉȽÊÈȺȽ ÔȳȵÈȽļÄȲȻàȲâÎȺȽ ÔÎȽßɁȳĿÙȴȻ 

ȷâȲ ÉÄȽĶȵȹ åȷÊȲÄȽåéȻĎ àȵÙȽÈØȽȻàÎȽÙÔȽ 

ȿÅÈȽȻÝɁ ÕɀÄȽßɁȳȷâȲ åØȹȣÊȳȵÈȽßȲÄȳÉėßÙȽÄȳȵ ÉȵȹÉÝȽȻÕȲȻ 

ÙȱâÎȽĊ  

åØȹÕȵÄȽàŃÔȽßȲ ÝȶßÈȽȻåßÈȽȻåȿÝÉȽÄȳȵ ßɁȲȷÚɀȷÚȲȽ 

ÕȵÄȽßØȽÝɁȲ ÅÄȽÅȸȷâȲȽàÎȽȻĉ åØȹȷļÄȲÈȺȽÅȹÉȲȻß 

ȿÅÈȽȻ ÝȾȲȻÄȳȵ ȷàĺȲȺÅȾßØȽåÔɀÄȽ åÉȳȵÈȽåÅȸÕȵÔȽàȵÙȽ 

ßȲ ȷØßȲÝɁ ȷàɁȲÈȽÙȳÔȽåÄØȣȽÅɀȸÅØȽȻÕȲȻßɁȳÄȲ 

åØȹȣĵɁÈȺȽ ÚȵØȽÝńØȣȽÕɀÄȽßɁȳȿÅÈȽȻÄȳȵ ȷàĺȲȺÅȾȿÅÈȽȻĉ 

×ȲÔȽȷÈɀķÉÉȽÉØÉȽ Äȳȵ ÕȵÄȽàŃÔȽßȲ åßÈȽȻȿÝÉȽÔɀÈȽ 

ÔÙȽÊÈȽ ȿÅÈȽȻ åÉßɁȳ ȷâȲ ȷàĺȲȺÙȱȻȷßȻ 

ØÎȽȻàÝȽȻÝȾȲȻÄȳȵ ļâÜȲÝɁ ÕÎȺȽ âɀÈȽȻ ĿÙȴȻȿÚÉȽÙȱâÎȽĊ 

ļâÜȲâÎȽ åȷȿÅÅȹåÅȾÄȽåàÄȽÊØȽȻÉÉȽÝńÄȳȵ 

ȷÊȲÈȽßȬÄȽÅȸȺĿÙȴȻ åȷȿÅÅȹåÅȾÄȽåàÄȽßàÖȽÝȾȲȻÄȳȵ 

ȷÖâÅȹ ßÙȽßȬȲÝȾȲȻÕȹ ÕȵÔȽȷÚȲȽÔÈȽȿÙâɀȲȻÝÎȽ ȿÚÉȽÙȱ 

âÎȽĊ ļâÜȲ âÎȽ ÞÅȵ ȷØȲÄȽÊÄȽÔɀȸ ESIA ÔɀÈȽ 

ÙȱßɁȳ âÎȺȽåÔȳȵÈȽȻ ÙȵȹÝɁØȽȷÉȲÈȺȽļÄÎȺȽ ȷßȻ ÄȳȵàÎȽȻ 

ȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽȿÚÉȽĿÙȴȻĉ ȷÉȲÈȺȽļÄÎȺȽȷßȻÝɁßßɁȳ 

âÎȺȽ ßàÖȽÝȾȲȻÄȳȵàÎȽȻ ȷÖâÅȹ ßÙȽßȬȲ ÕȹâȳȵĮ ÕȵÔȽ 

ȷÚȲȽ ÔÈȽȿÙâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ 

ȷȿÝÞȲÅɀÈȺȽȿÙŇÅȾÄȽ 

ȷÄȾȻßȬȲÝɁȷÝȻȿÝØȽȻâÎȽÝɁȲ áØȽŀÄȴȻÐȲ / åÉȳȵȻßÄ 

ÅɀÈȺȽȿÙŇȷâȲȷȿÝåȷļÄȲÈȽȻåßȲ ĵɁÈȺȽ àȵÙȽÈØȽȻÅɀÈȽȷØßȲ 

ȷßȬȻÅȾÞȽÝńàȵÙȽÈØȽȻÉěȽ ĵɁÈȺȽ ÊÄȽÉÙȽÙȱâÎȽĊ 

ßɁȳȷØĿÙȴȻȷâȲ ÉÄȽÝńËȵØȽȷØßȲåÔɀÈȽȻ ÉȴÝȹÄȳØȽȻ ȷÊȲÈȽ 

ßȬÄȽ ßØȽ àÞȽÞȲÉȳȵÄȽÙȾȳŇȻȷßȻ ĵɁÈȺȽ ÊÎȽȷȿÝȲÈȽȻáØȽ 

ŀÄȴȻÐȲØÝɁ ļâÜȲâȳȵĮ ÅɀÈȺȽȿÙŇÅȾÄȽȷÙȻÅȸȺ ÙȱâÎȽĊ  

àȶÝńȷßȻÊȳȵÈȽßȲ ÔȲáØȽÞȶȷÊȲÈȽßȬÄȽÝń ĵɁÈȺȽ ļâÜȲâÎȽ CSR åÉȴåÉěȽÄȳȵ àȵÙȽÈØȽȻ àÎȽ 
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å×ȳÄ àÄȽÅȹßßɁȳÅȸȺȷâȲ ÝɁÔȽÅȾÄȽÝȾȲȻ ĵɁÈȺȽ 

ȷȿÚļÄȲȻÅȾÄȽÝȾȲȻ 

ȷØȲÄȽÊÄȽÔɀȸ ESIA åÔɀÄȽ 

ÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻÝń 

àȶÝńȷßȻÊȳȵÈȽßȲ åÄȾȳŇȻåȿÝÔȽÝȾȲȻ 

ȷÄȾȻßȬȲåȲȻàȵȹȻÝɁ ÔÈȽȿÙâÎȽÝɁȲ ȿÚÉȽàȲĵȳȵÈȽȷȿÅ ßɁȳ 

ȷâȲ àȶÝńÚɀȹķĿÚȳŇȻȷßȻåÅɀÈȺȽåàÝȽȻÝȾȲȻȿÚÉȽÙȱâÎȽĊ å×ȳ 

Ä ÔÈȽȿÙâÎȺȽ ĵɁÉȽßÙȽÝɁȲ àÝȽȻåȷȿÅåȷØ ĵɁÈȺȽ 

àĺÙȽÉÉȽÝȴȻÔȳȵĮĵɁÈȺȽ ÉÙȽàȾěȽȻâÎȺȽ àȵȹȷàȲÄȽÝńÝßɁȳȷâȲ 

áØȽȷÊȲÈȽÝńÝȾȲȻĵɁÈȺȽ âÄȽÊȳȵÈȽÙȱâÎȽĊ čÈȽȻÔȳȵĮÄȳȵ àȶÝń 

ÚɀȹķĿÚȳŇȻȷßȻåÔɀÄȽ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ åÅɀÈȺȽ åàÝȽȻ 

ÝȾȲȻåȿÚÉȽ ÔÈȽȿÙÅȸȺȿÅÈȽȻ ȿÚÉȽÙȱâÎȽĊ ȷÎȲÈȽÄȵØȽȻÔɀÈȽ 

ȷÄȾȻßȬȲȻâȶ/âȲȻÝȾȲȻâÎȽ ÙȳȵȻâÔȽ ȷÊȻÝȾȲȻ åÔɀÄȽ 

ȷÈɀåȷȿÝȲÄȽåÝȾȲȻ ÄȵØȽÄȾĿÙȴȻĉ ļâÜȲÝɁ âȶÔȳȵĮĎ 

ÕȵÔȽÄȵØȽÝȾȲȻÄȳȵ ȷÖâÅȹßÙȽßȬȲ åÔɀÄȽ ȷÌȻȷàĺȲȺ 

ȷßȲÈȽȻâÈȺȽȷļÄȲÈȽȻ ȿÚÉȽÙȱâÎȽĊ 

ÙÔȽâÎȽĵɁÈȺȽ ÉÔÈȽÝÎȽȿÚÉȽĿÙȴȻĉ čÈȽȻåȥÄȹȿÙŇ ÅȾÄȽÝȾȲȻ 

Äȳȵ àȶÝńÚɀȹķĿÚȳŇȻȷßȻ åÔɀÄȽ ÉȴÉěȽßȲÔɀÈȽ ÕÎȺȽâɀÈȽȻ 

ÉěȽȻ ÉȲȻâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ  

ESIA ÕȳȷÔɀķÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńåÔɀÈȽȻ ȷÝȻÅɀØȽȻÝȾȲȻÄȳȵȷÝȻȿÝØȽȻÅȸȺļÄâÎȽâȲÝãȵÔȽÜȸĉ ßÙȽßȬȲÝɁ åȥÄȹȿÙŇ 

ÔȳȵÈȽļÄȲȻȷßȻàȵÙȽÕȵȹȻàȵÙȽØÎȽȻĎ åÉȳÔȽåÙȳȵÈȽȻÔÉȽßÙȽåȷØȿÚÈȺȽ ÝȷÄȾØÙȽÅȾÄȽÝȾȲȻÄȳȵ àÎȽȻ ȷÄȲÄȽÞȶÅȸȺĿÙȴȻĉ 

ÞÅȵȷØȲÄȽÊÄȽÔɀȸ ESIA åÔɀÄȽ ÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻàĺÄȽ čÈȽȻÄȳȵ ËÞȲȻ Ā.Ă ÔɀÈȽ ÔÈȽȿÙÕȲȻÙȱâÎȽĊ 

åÊȳȵÙȱËÞȲȻßɁȳ àȶÝńȷßȻÊȳȵÈȽßȲ ÔȲáØȽÞȶȷÊȲÈȽßȬÄȽÝń (CSR)ÝȾȲȻĉ ESIA ĉ ÝȷÔȲȽÔÊ ȿÚÉȽßÙȽÝȾȲȻĉ 

åàȵÙȽåÄȳȵÈȽåÅɀÈȺȽåàÝȽȻÝȾȲȻĉ ȷȿÝÞȲÄȳÉė ĉ ÎÉȽÎÝȽȻÝńĉ ÔÎȽȷØßȲȷȿÙȲÈȽȻȷßȭķȿÅÈȽȻĉ àÝȽȻÙȾÄȽÉȴȻÝńĉ ȷÄȾȻßȬȲ 

ÊȳȵÈȽßȲâÔÈȽȻåÅȾÄȽåàÄȽÝȾȲȻĉ ÉɀØȣȽÙÉȽÙÉėÎȽȻ ÉȴÝȹÅØȣȽÅɀȸÝń ÉâÎȺȽÄȳÉėßÙȽÝȾȲȻåȲȻ âÜȲáÙÔȽáØȽȻÄȾÈȽ 

ÕȳØȽȻâȳÝȽȻȷßȻÊȳȵÈȽßȲ åÉȴåÝȹÝȾȲȻĵɁÈȽȺ ÉÙȽàȾěȽȻČ ȿÝØȽÝȲĵȳȵÈȽÈȹ ßÈȽȻĵɁȴȻȿÝŅŇÙȽĵɁȹÝń èÙȷÖ (āÿĀą) Ùȱ ÙȵÖȽÝĵɁÈȽȺ 

ÙȵÖȽÝÅɀȸÝȾȲȻȿÚÉȽâÎȽȺ ĄĀ (ÄĉÅĉÆĉÇĉÈĉÉ)ĉ ąĄ (ÅĉÆĉÇĉÉȾ)ĉ ąĆ ĵɁÈȽȺ ȿÝØȽÝȲĵȳȵÈȽÈȹ ßÈȽȻĵɁȴȻȿÝŅŇÙȽĵɁȹÝńØÎȽȻèÙȷÖÝȾȲȻ 

(āÿĀĆ) Ùȱ ĀĈÿ åÅȾÄȽÝȾȲȻåÔȳȵÈȽȻ àȳȵÄȽØȲȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ 

ËÞȲȻ Ā.Ă ßÙȽßȬȲÝɁ ÝɁÔȽÅȾÄȽÝȾȲȻ ÝɁÔȽÔÝȽȻ 

åÝȾȳŇȻåÉȲȻ  ÝɁÔȽÅȾÄȽåÔȳȵÅȾŇÙȽ ESIA åÔɀÄȽ ȷÊȲÈȽßȬÄȽÝń 

àȶÝńȷßȻÊȳȵÈȽßȲ 

ÔȲáØȽÞȶȷÊȲÈȽßȬÄȽÝń 

(CSR) 

ȷÄȾȻßȬȲÚɀȹķĿÚȳŇȻȷßȻàȵÙȽÈØȽȻÝȾȲȻÄȳȵ 

ÙɀÈȺȽàÈȽȻȿÝÈȽâȲÉɀȲ ĵɁÈȺȽ Õȳ 

ȷßȲÄȽÉɀȲȷÊȲÈȽßȬÄȽßØȽĊ  

ļâÜȲâÎȽ ȷÖâßɁȳȷÊȻĶȵȹ å 

ÔɀÄȽ ȷÕȲÄȽÙȹȺȷÙȻâÈȺȽĿÙȴȻ ÙȳȵȻ 

âÔȽȷÊȻÝȾȲȻ Äȳȵ ȷÖâÅȹ ÝȾȲȻ 

åÔɀÄȽ ȷàĺȲȺȷÌȻȿÚÈȺȽ ȷßȲÈȽȻ 

ÅȾâÎȺȽ ÊȳȵÈȽÝȾȲȻàȵÙȽȷÙȻ âÈȺȽÙȱ 

âÎȽĊ     

ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńàȵÙȽÈØȽȻÝȾȲȻåȲȻàȵȹȻÄȳȵ 

ÙɀÈȺȽàÈȽȻ ȿÝÈȽâȲÉɀȲȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽ 

ȿÚÉȽÙȱâÎȽĊ  

CSR âÎȽ ESIA Ď åÉȳÔȽåÙȳȵÈȽȻÔÉȽßÙȽ åȿÚÉȽ 

CSR Äȳȵ ÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻ âɀȲȻÝÎȽ 

ȿÚÉȽÙȱâÎȽĊ 
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åÝȾȳŇȻåÉȲȻ  ÝɁÔȽÅȾÄȽåÔȳȵÅȾŇÙȽ ESIA åÔɀÄȽ ȷÊȲÈȽßȬÄȽÝń 

ESIA ÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻȷØȲÄȽ ÙȳȵÈȽȻ 

ÉÉȽȷÊȻȷßȻ ĵɁÈȺȽ ȷàȺàȲ 

ȷÉȲÈȺȽļÄÎȺȽ ȷßȻåÔɀÄȽ ÝÎȽ 

âȶÄÔȲáØȽÞȶâɀȲȻÝÎȽØÎȽȻĊ  

ERM âÎȽ ESIA åÔɀÄȽ âÄȽ 

ÊȳȵÈȽßȲ ßÙȽßȬȲÄ àȶÝȾȲȻÙȱ 

áÈȽȷÉßØȽĊ ESIA ßàÖȽÝȾȲȻÄȳȵ 

ßÙȽßȬȲâȳȵĮ ÕȵÔȽȿÙØȽȷÙȻßØȽ ĵɁÈȺȽ 

čÈȽȻßàÖȽÝȾȲȻ åȷÙĭ åȲÝÅȹ ȷÙȻ 

ßØȽ åȿÙÈȽ ÉÄȽĶȵȹĎ ȷßÊȳȵȻ 

âØȣȽÉÈȽ ÉÄȽĶȵȹĵɁÈȺȽåØȴȻÊȵȹȻ 

ȷßÄØȽ åÝɁÔȽ (Ā) § Lagoon 

1ĵɁÈȺȽ ÝɁ ŁÙØȽ ȷßÔɀÈȽȻ ØȹÙȱÔȽ (Ă) 

(Tube Well No.3) ÝɁàÎȽȻ 

ȷÄȲÄȽÞȶ ȷÊȲÈȽßȬÄȽßØȽĊ 

ESIA åÉȴßÈȽÅȹÉȲÔɀÈȽ åÅØȽȻÄĴÝȾȲȻ ĵɁÈȺȽ 

ÔȲáØȽÝȾȲȻåÙȱåáÈȽ ȷÉȲÈȺȽļÄÎȺȽȷßȻÔȳȵĮÄȳȵ 

ÕÎȺȽ âɀÈȽȻÙȱáÈȽâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ 

åȷȿÅÅȹåÅȾÄȽåàÄȽ ÉÉȽÔÝȽȻÝȾȲȻåÔɀÄȽ 

ßÙȽßȬȲ ßɁȳàȶÝȾȲȻÄȳȵ ÚȳÔȽȷÅĭâɀȲȻÝÎȽ 

ȿÚÉȽÙȱâÎȽĊ ÉÄȽĶȵȹĎ ȷßÊȳȵȻâØȣȽÉÈȽÉÄȽĶȵȹĵɁÈȺȽ 

åØȴȻÊȵȹȻȷßÄØȽåÝɁÔȽ (Ā) § Lagoon 1ĵɁÈȺȽ ÝɁ 

ŁÙØȽȷßÔɀÈȽȻØȹÙȱÔȽ (Ă) (Tube Well No.3) ÝɁ 

ȷßÝȾȲȻÄȳȵ ÞȶȷÊȲÈȽĿÙȴȻ ßàÖȽÝȾȲȻÄȳȵ ßÙȽßȬȲÕȹ 

âȳȵĮ ÔÈȽȿÙâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ 

ÝȷÔȲȽÔÊ 

ȿÚÉȽßÙȽÝȾȲȻ 

åȷßȻȷÙĭåÉȴåÉěȽÔɀÈȽ àȳȵ 

åÙȽâÎȺȽ âÔÈȽȻåÅȾÄȽÝȾȲȻ ĵɁÈȺȽ 

ȷÄȾȻßȬȲâȶ/ âȲȻÝȾȲȻÕȹ 

ÄȾȷßȲÄȽĵȳȵÈȽâÎȺȽ ÕȳÅȳȵÄȽÝńÝȾȲȻĊ  

ESIA ÔɀÈȽ ÝȷÔȲȽÔÊȿÚÉȽßÙȽÝȾȲȻ (ßÙȽßȬȲÝȾȲȻ 

åȷÙĭ ÄȾȷßȲÄȽĵȳȵÈȽȷâȲ ÕȳÅȳȵÄȽÝńÝȾȲȻ 

åÙȱåáÈȽ) Äȳȵ ÊØȽȻÉÉȽâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ  

åàȵÙȽåÄȳȵÈȽ 

åÅɀÈȺȽåàÝȽȻÝȾȲȻ 

àȶÈÞȽÝȾȲȻ ĵɁÈȺȽ ȷÖâÅȹßÙȽßȬȲßɁȳ 

àȶÝȾȲȻåÔɀÄȽ åàȵÙȽåÄȳȵÈȽ 

åÅɀÈȺȽ åàÝȽȻÝȾȲȻ ȷÊȲÈȽßȬÄȽ 

ȷÙȻÝńĊ  

ESIA ÔɀÈȽ åàȵÙȽåÄȳȵÈȽÝȾȲȻȷÊȲÈȽßȬÄȽȷÙȻÝń 

ĵɁÈȺȽ åÄȾȳŇȻßɁȳĵȳȵÈȽȷȿÅÔȳȵĮÄȳȵ ÕÎȺȽâɀÈȽȻ 

ÊØȽȻÉÉȽâɀȲȻÝÎȽ ȿÚÉȽÙȱ âÎȽĊ  

ȷȿÝÞȲÄȳÉė ÜȳȵȻ ȷÖȱØÄȵØȽȻȷÄȾȻßȬȲ ĵɁÈȺȽ 

ȷÎȲÈȽÄȵØȽȻ ȷÄȾȻßȬȲ ÊÄȽ 

ÕȲȻȷâȲ àÝȽȻÝɁȲ ĀĂ ȷÙ ÝɁ ą.Ą 

ȷÙÕȳ ÄȾěȽȻȷȿÝȲÈȽȻ âɀȲȻ ȿÅÈȽȻĊ  

çâÎȽÝɁȲ ļâÜȲ ĵɁÈȺȽ ÉȳȵÄȽÙȾȳŇȻȷßȻ áØȽŀÄȴȻÐȲØ 

ÔȳȵĮåļÄȲȻ ȷȿÝÈɁȲȻßÝȽȻÝńÔȳȵĮåȷÙĭ 

ÝȶÔÎȽÙȱâÎȽĊ  

ÎÉȽÎÝȽȻÝń ×ȲÔȽȷÈɀķÕȵÔȽàŃÔȽÝńÝȾȲȻ âÎȽ 

âȴȻĵɁȹ ÝȾȲȻ âȳȵĮÝãȵÔȽ 

ÉȳȵÄȽÙȾȳŇȻȷßȻȷȿÝåȷÙĭ 

ÙȾÄȽÉȴȻȷÉĵȳȵÈȽÙȱâàȲȻĊ  

MPI ÉÄȽĶȵȹÝɁ ×ȲÔȽȷÈɀķ (ĵɁÈȺȽ/ 

âȳȵĮÝãȵÔȽ) åÅȳȵȻåȷÈɀķ ÕȵÔȽ 

àŃÔȽ ȷâȲåÅȱ ßÙȽßȬȲÔɀÈȽ 

åÔȳÔȽȿÚÉȽßÙȽ ÚȾȲȻØȲÝńèÙÝȲ 

ÝȾȲȻ ßɁȳ ȷØÙȱâÎȽĊ 

ESIA ÔɀÈȽ ÕȵÔȽàŃÔȽÝńÝȾȲȻ ĵɁÈȺȽ ȷÖâÅȹ 

ßÙȽßȬȲÝȾȲȻ ĵɁÈȺȽ åØȴȻÙÔȽáØȽȻÄȾÈȽÔȳȵĮåȷÙĭ 

čÈȽȻÔȳȵĮĎ âÄȽ ȷßȲÄȽÝńÄȳȵ ÊØȽȻÉÉȽâɀȲȻÝÎȽ 

ȿÚÉȽÙȱâÎȽĊ  

ÉÄȽĶȵȹȷØßȲÝȾȲȻÝɁ âÄȽȷßȲÄȽÝńĎ 

ȷÙȱÈȽȻÉÙȽÊØȽȻ ÉÉȽÝńÄȳȵ ȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽ 

ȿÚÉȽÙȱâÎȽĊ 
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åÝȾȳŇȻåÉȲȻ  ÝɁÔȽÅȾÄȽåÔȳȵÅȾŇÙȽ ESIA åÔɀÄȽ ȷÊȲÈȽßȬÄȽÝń 

ÔÎȽȷØßȲ 

ȷȿÙȲÈȽȻȷßȭķȿÅÈȽȻ 

ÉȴÝȹÄȳØȽȻÝɁȲ ȷÄȾȻßȬȲÝȾȲȻĵɁÈȺȽ åØȴȻ 

ÔɀÈȽßɁȳȷØĿÙȴȻĉ ÜȲȷļÄȲÈȺȽ 

čÈȽȻȷȿÝȷØ ßȲÄȳȵ ȷßȬȻÅȾÞȽÅȸȺÙȱ 

âàȸĊ ÔÎȽȷØßȲ Äȳȵȷßȭķ 

ȷȿÙȲÈȽȻßØȽ ȿÚÉȽĵȳȵÈȽÙȱâàȲȻĊ 

çâÎȽÝɁȲ ļâÜȲ ĵɁÈȺȽ ÉȳȵÄȽÙȾȳŇȻȷßȻ áØȽŀÄȴȻÐȲØ 

ÔȳȵĮåļÄȲȻ ȷȿÝÈɁȲȻßÝȽȻÝńÔȳȵĮåȷÙĭ 

ÝȶÔÎȽÙȱâÎȽĊ 

àÝȽȻÙȾÄȽÉȴȻÝń 
ÉÄȽĶȵȹ ÄȵØȽÔÈȽÄȲȻÝȾȲȻâÎȽ 

ȷÄȾȻßȬȲ àÝȽȻÝȾȲȻÄȳȵ 

ÙȾÄȽÉȴȻȷÉÙȱâÎȽĊ ļâÜȲÄ 

àÝȽȻÝȾȲȻÄȳȵ ȿÙŇȿÙÈȽâÈȺȽÙȱâÎȽĊ 

ȷÝɁȲȽÜȴàȵÙȽÄɀÄȽâȳȵĮÊÄȽâɀÞȽÕȲȻȷâȲàÝȽȻâ 

ÎȽåÉȳȵȻßĎÉȴÝȹÅØȣȽÅɀȸÝńȷåȲÈȽÔɀÈȽßɁȳȷâȲ åÝȾȲȻ 

ȿÙÎȽâȶÙȳȵÈȽàÝȽȻȿÚÉȽâÎȽĊ ļâÜȲâÎȽ čÈȽȻĎ 

ßÙȽßȬȲÝɁ åȥÄȹȿÙŇÔȳȵÈȽļÄȲȻȷßȻ ÊȳȵÈȽßȲ ÞĵĠßȲȻ 

ÝɁ ÔÉȽÊÈȺȽ ÔȳȵÈȽȻļÄȲȻàȲâÎȺȽ åØȹȣÊȳȵÈȽßȲ 

ÄȳÉė ßÙȽÄȳȵ ÝɁÔȽÔÝȽȻÔÈȽÕȲȻĿÙȴȻȿÚÉȽĿÙȴȻ ȷØȲÄȽ 

ÊÄȽ Ôɀȸ ȷȿÚßɁÈȽȻȷßȻàȵÙȽÈØȽȻâÎȽ âÄȽÊȳȵÈȽßȲ 

ȷÖâ ÔɀÈȽȻ åÉȳȵȻßĎ ÉȴÝȹÅØȣȽÅɀȸÝń ȿÚÉȽÙȱâÎȽĊ 

ÝȷÄȾØÙȽ ÅȾÄȽÝȾȲȻ ȷȿÚßɁÈȽȻÝńÊȳȵÈȽßȲ ȷÊȲÈȽ 

ßȬÄȽÅȾÄȽ Äȳȵ âÄȽÊȳȵÈȽßȲ àÝȽȻåȲÓȲ ÙȳȵÈȽÝȾȲȻĉ 

àÄȽßɁȳ àÝȽȻ åâȵȹȻȿÙŇȷØâÎȺȽ ÉÄȽĶȵȹÝȾȲȻĵɁÈȺȽ 

ȷÖâÅȹȿÙÎȽâȶÝȾȲȻ åļÄȲȻ ȷÊɀȻȷĵɀȻâÈȺȽ Ùȱ 

âÎȽĊ HAIC ĶȵȹȻßɁȳ ȿÙØȽàÎȽâȵȹȻâÙȽ ȷßȻåÚɀȸķÝɁ 

ȷÖâÅȹȷÄȾȻßȬȲ ÄȳȵÞȽÉȲȻàɁÞȽÝȾȲȻ Ď ȷȿÙȲ 

ļÄȲȻ ÅȾÄȽåß HAIC âÎȽ CSR àȵÙȽÈØȽȻ 

åÉȴåÉěȽȷåȲÄȽÔɀÈȽ ßȬȲàÝȽȻ ȷÚȲÄȽ àȵÙȽȿÅÈȽȻ 

Äȳȵ åÅȱåȲȻȷàȾȲȽÉɀȲ ȷÈɀȷļÄȻÙȹȺÙȳȵȻ ȷÙȻÅȸȺĿÙȴȻ 

áȱȻØÄȽȷÅȾȲÈȽȻ àÝȽȻÝåȲȻ ȿÙØȽàÎȽ ȿÙŇȿÙÈȽÅȸȺ 

ÝÎȽÊȳȵ ÙȱÄ CSR àȵÙȽÈØȽȻ ÉěȽĎ åÉȳÔȽåÙȳȵÈȽȻ 

åȿÚÉȽ åȿÅȲȻ Community ÝȾȲȻĵɁÈȺȽ åÔȶ 

ÙȱáÈȽÄȶÎȴÙȹȺÙȳȵȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ  

ȷÄȾȻßȬȲÊȳȵÈȽ 

âÔÈȽȻåÅȾÄȽ 

åàÄȽÝȾȲȻ 

ȷÄȾȻßȬȲÉȲßÈȽȻÝɁȲ ÝÝɁØȽÄØȽÙȱĊ 

åÝȾȲȻȿÙÎȽâȶ ĵɁÈȺȽ ÔȳȵÈȽÙÈȽȷÊɀȻ 

ȷĵɀȻ ÝńÄȳȵ ÉȴÝȹÄȳØȽȻåØȴȻßɁȳ ȷÄȾȻßȬȲ 

åȲȻ àȵȹȻÔɀÈȽȷÊȲÈȽ ßȬÄȽâÈȺȽĿÙȴȻ 

ESIA ÉÉȽÔÝȽȻÔɀÈȽ ÙȱáÈȽâÈȺȽÙȱ 

âÎȽĊ   

Ă.Ą ÄȴàȳȵÝȴÔȲåÔɀÈȽȻ ÄȾȷßȲÄȽȷâȲ ȷÄȾȻ 

ßȬȲ åȵÙȽÉȵÝȾȲȻåȲȻàȵȹȻÄȳȵ ÔȳȵÈȽÙÈȽ ȷÊɀȻȷĵɀȻÝń 

ÔÎȽȷØßȲ ÝȾȲȻÄȳȵ ȷßȬȻÅȾÞȽßȲÔɀÈȽ ÙȱáÈȽȷÉÅȸȺ 

ÙȱâÎȽĊ   ØÞȽÙÞȽåÔȳȵÈȽȻåÔȲ âÔȽÝɁÔȽȿÅÈȽȻ 

ÊȳȵÈȽßȲ ÔȳȵÈȽ ÙÈȽȷÊɀȻȷĵɀȻÝń ÄȲàåÔɀÈȽȻ å 

ÉÎȽȻ åȷáȻÝȾȲȻ ÝȿÙŇàȵÙȽ âÎȺȽ ȷÄȾȻßȬȲÝȾȲȻÝɁ 

ȷÄȾȻßȬȲâȶ/âȲȻ ÝȾȲȻÄȳȵ ÖȵÔȳÞȷȿÝȲÄȽ ÕȳȷÔɀķ 

ÔȳȵÈȽÙÈȽÝńÔɀÈȽ ÚȳÔȽ ȷÅĭ âɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ  
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åÝȾȳŇȻåÉȲȻ  ÝɁÔȽÅȾÄȽåÔȳȵÅȾŇÙȽ ESIA åÔɀÄȽ ȷÊȲÈȽßȬÄȽÝń 

ÉɀØȣȽÙÉȽÙÉėÎȽȻ 

ÉȴÝȹÅØȣȽÅɀȸÝń 

ÉÄȽĶȵȹÝɁ ÕȵÔȽàŃÔȽâÎȺȽ ÉɀØȣȽ 

ÙÉȽÙÉėÎȽȻ ÝȾȲȻ âÎȽ ȷÖâßɁȳ 

ȷßàÝȽȻȷļÄȲÈȽȻÝȾȲȻĉ ȷÖâßɁȳ 

âȴȻĵɁȹÝȾȲȻ ĵɁÈȺȽ ȷÖâßɁȳßÙȽßȬȲÝȾȲȻ 

åȷÙĭ ÕȳÅȳȵÄȽĵȳȵÈȽȷȿÅÄȳȵ ÉȳȵȻßȳÝȽ 

ȷļÄȲÈȽȻĊ  

ÉɀØȣȽÙÉȽÙÉėÎȽȻÉȴÝȹÅØȣȽÅɀȸÝńÉØÉȽÄȳȵ 

ȷÄȾȻßȬȲ âȶ/âȲȻÝȾȲȻÕȹ ßɁÈȽȻȿÙ 

ȷÙȻ ßØȽĊ 

ESIA ÔɀÈȽ âÜȲáÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ Ëȴá 

ÙÔȽáØȽȻÄȾÈȽÔȳȵĮåȷÙĭ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ ÉɀØȣȽ 

ÙÉȽ ÙÉėÎȽȻȷļÄȲÈȺȽ âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ÊØȽȻ 

ÉÉȽâɀȲȻ ÝÎȽ ȿÚÉȽÙȱâÎȽĊ   

âÄȽÊȳȵÈȽâȶÝȾȲȻĵɁÈȺȽ ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńÝȾȲȻĵɁÈȺȽåÔȶĉ àȶÝń-ÉȴȻÙɀȲȻÉØÉȽÝȾȲȻåÔɀÄȽ åâȵȹȻȿÙŇĵȳȵÈȽâÎȺȽ 

ÉȵÉȵȷÙȱÈȽȻ åȳÝȽȷÕȲÈȽÉȵ Ćā Éȵ åȳÝȽȷÕȲÈȽÉȵÉÉȽÔÝȽȻ ĵɁÈȺȽ åÚɀȸķàȳȵÄȽȷÊɀȻȷĵɀȻÝń ć ÅȵÄȳȵ ȷÊȲÈȽßȬÄȽ 

ÅȸȺÙȱâÎȽĊ  ÉÉȽÔÝȽȻȷÄȲÄȽÞȶÅȸȺĿÙȴȻĉ ßßɁȳÅȸȺȷâȲ âÔÈȽȻåÅȾÄȽåàÄȽÝȾȲȻÄȳȵ ÕȳÅȳȵÄȽÝńÊØȽȻ ÉÉȽȿÅÈȽȻ 

ĵɁÈȺȽ ȷàĺȲȺÅȾȷßȻåÉȴåÝȹÝȾȲȻÔɀÈȽ ÕÎȺȽâɀÈȽȻåâȵȹȻȿÙŇÅȸȺÙȱâÎȽĊ  

№.ǘ ₔ₀₩‹ ₿₃⁞₴₭₂↑₉₨╘₩₫⁄₴ₑ⁮₴₲ ₑ‹₴₭₈₨‹₴₆║₆₵₨₳ ╘℅⁄₲₴ ₂⁷₨₆ ₭₉℅₵₨₲›₵₭₈₳ ₔ⁞₪ₔ₆₱₆₵₨₳ 

ÕȳÅȳȵÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻåÔɀÈȽȻĉ âÜȲáåßÈȽȻåȿÝÉȽÝȾȲȻ âȳȵĮÝãȵÔȽ àȶÝȾȲȻ ÊÄȽĵŃÞȽàȲĵȳȵÈȽ ȷȿÅßɁȳ 

âÎȺȽÔȳȵĮÄȳȵ ÉȴÝȹÄȳØȽȻÔɀÈȽÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻàȾÄȽ àȵÙȽÈØȽȻÝȾȲȻ (ÉȴÉěȽȻÕȲȻȿÅÈȽȻ ĵɁÈȺȽ ÉȴÉěȽÕȲȻÝń 

ÝßɁȳȿÅÈȽȻ) åÙȱåáÈȽ ÉØÉȽÄȾȷâȲ ØÞȽÙÞȽåÔȳȵÈȽȻåÔȲâÔȽÝɁÔȽȿÅÈȽȻ àȵÙȽÈØȽȻÉěȽȿÚÈȺȽ ȿÚÉȽȷÙĭ 

àȲĵȳȵÈȽâÎȺȽ âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ÙÕÝéȻÉɀȲ âÔȽÝɁÔȽȷÚȲȽÕȵÔȽÅȸȺÙȱâÎȽĊ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ 

ÙÔȽáØȽȻÄȾÈȽâÄȽȷßȲÄȽÝńÊȳȵÈȽßȲ ÊÄȽĵŃÞȽÝńÝȾȲȻâÎȽ ÉȴÝȹÄȳØȽȻĎ ÔÎȽȷÊȲÄȽÝńÄȲàĉ àÎȽ 

ÙÔȽÝńÄȲà ĵɁÈȺȽ ÝȷÔȲȽÔÊȿÚÉȽßÙȽ (èÙÝȲ - ÞȳȵÚȳÔȽȿÅÈȽȻ) ÔȳȵĮ ÙȱáÈȽļÄÙȱâÎȽĊ  

ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽåȷßȻÙȱȷâȲÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲâÄȽȷßȲÄȽÝńÝȾȲȻ Äȳȵ ESIA ȷàȺàȲÝńÔɀÈȽ 

ÉȴÝȹÄȳØȽȻÝɁ ȿÚÉȽȷÙĭàȲĵȳȵÈȽȷâȲ ÊȳȵȻÄȾȳŇȻâÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ȷàȾȲȺÙȱȻȷÉßØȽ âȳȵĮÝãȵÔȽ ȿÚÉȽȷÙĭ 

àȲĵȳȵÈȽȷâȲ åȿÙŇâȷÜȲȷÊȲÈȽâÎȺȽ âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ȿÝŅÈȺȽÔÈȽĵȳȵÈȽßØȽ âÈȺȽȷàȾȲȽȷâȲ 

ȷàĺȲȺÅȾ ȷßȻ ĵɁÈȺȽ ȿÝŅÈȺȽÔÈȽȷßȻ åÉȴåÝȹÝȾȲȻȿÚÈȺȽ ÊØȽȻÉÉȽÕȲȻÙȱâÎȽĊ åȥÄȹȿÙŇÕȲȻâÎȺȽ  ȷàĺȲȺÅȾȷßȻ 

åÉȴåÝȹ ÝȾȲȻÄȳȵ ÉØÉȽÔÄȾåȷÄȲÈȽåÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽȿÅÈȽȻȿÚÈȺȽ ÉȴÝȹÄȳØȽȻĎ ÔÎȽȷÊȲÄȽȷßȻ 

ĵɁÈȺȽ àÎȽÙÔȽȷßȻÄȲàåÔɀÈȽȻ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ łÄÈȽȻÄȾØȽÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜá âÄȽ 

ȷßȲÄȽÝńÝȾȲȻ âÎȽ åâÈȺȽåÔÈȺȽ åȷßȻÙȱȷâȲ åȷØåÕȲȻÕÄȽ ŀÄȴȻÝȲȻÝń ÝßɁȳĵȳȵÈȽȷļÄȲÈȽȻ ESIA 

ȷàȺàȲÝńÔɀÈȽ ØȳÆȵȹȻÅȾŇñÙȽÕȲȻÙȱâÎȽĊ łÄÈȽȻÄȾØȽâÄȽȷßȲÄȽÝń (ȷàĺȲȺÅȾĿÙȴȻ ȷØȲÄȽ) åÄȾěȽȻÅȾŇÙȽÄȳȵ 

ËÞȲȻ (Ā.ă) ÔɀÈȽ ÔÈȽȿÙÕȲȻÙȱâÎȽĊ  
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ËÞȲȻ (Ā.ă) âÄȽȷßȲÄȽÝńÊØȽȻÉÉȽȿÅÈȽȻßàÖȽÝȾȲȻĎ åÄȾěȽȻÅȾŇÙȽ 

âÄȽȷßȲÄȽÝń  ȷàĺȲȺÅȾȷßȻÊȳȵÈȽßȲ åÄȾěȽȻÅȾŇÙȽ łÄÈȽȻÄȾØȽ 

âÄȽȷßȲ

ÄȽÝń Ď 

åȷßȻÙȱÝń  

ȷàÕȵåßÎȽåȷâɀȻ 

åȷÙĭâÄȽȷßȲÄȽÝńÝȾȲȻ 

ī ȷÉȲÈȺȽļÄÙȽļÄÎȺȽĶńÉÉȽȷÊȻȷßȻÉØÉȽ Äȳȵ åȷÄȲÈȽå 

ÕÎȽ ȷÚȲȽȷÊȲÈȽßȬÄȽȿÅÈȽȻĊ 

ī ÚȵØȽÝńØȣȽÕȳØȽȻÅȾŇÙȽȷßȻØÎȽȻàÝȽȻÝȾȲȻÄȳȵ  åâȵȹȻ ȿÙŇȿÅÈȽȻĊ 

ī ÕȵÔȽàŃÔȽÝńÝȾȲȻåÔɀÄȽ ȿÝØȽÝȲ ÉȹĵńØȽȻÝȾȲȻ (NEQ àÝȽȻ 

İŃØȽÅȾÄȽÝȾȲȻ) ĵɁÈȺȽ ĵȳȵÈȽÈȹÔÄȲ àÝȽȻ İŃØȽÅȾÄȽÝȾȲȻĵɁÈȺȽ 

åÎȴ ȷÊȲÈȽßȬÄȽȿÅÈȽȻĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

ÊȶÎȹÝńȷļÄȲÈȺȽ 

âÄȽȷßȲÄȽÝńÝȾȲȻ  

ī åȷâåÅȾȲ ȿÙŇȿÙÈȽÕȳØȽȻâȳÝȽȻÕȲȻȷâȲ ÄȳßȳÞȲ ÝȾȲȻ 

ÄȳȵâȲ àȵÙȽÈØȽȻÅɀÈȽÔɀÈȽ åâȵȹȻȿÙŇâÈȺȽÙȱâÎȽĊ  

ī ÕȵÔȽàŃÔȽÝńÝȾȲȻåÔɀÄȽ ȿÝØȽÝȲ ÉȹĵńØȽȻÝȾȲȻ (NEQ 

àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ) ĵɁÈȺȽ ĵȳȵÈȽÈȹÔÄȲ àÝȽȻ İŃØȽÅȾÄȽ ÝȾȲȻ 

ĵɁÈȺȽ åÎȴ ȷÊȲÈȽßȬÄȽȿÅÈȽȻĊ 

ÝȷȿÙȲ 

ÙȷàȲÄȽ

ȷâȲ 

ȷßåßÎȽåȷâɀȻåȷÙĭ 

âÄȽȷßȲÄȽÝńÝȾȲȻ 

ī ÉěȽÊÄȽÝȿÙÔȽ ȷÉȲÈȺȽļÄÎȺȽȷàȺàȲ ßØȽ / ÉɀØȣȽÙÉȽ ȷß 

ÉɀØȣȽÕȵÔȽÝń åßÎȽåȷâɀȻÄȳȵ ÕȵÔȽȷÚȲȽÔÈȽȿÙßØȽ ȷÉȲÈȺȽ 

ļÄÎȺȽȷàȺàȲȷßȻÉØÉȽÄȳȵ åȷÄȲÈȽåÕÎȽ ȷÚȲȽ 

ȷÊȲÈȽßȬÄȽȿÅÈȽȻĊ 

ī ȿÝØȽÝȲ ÉȹĵńØȽȻ (NEQ àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ) ĵɁÈȺȽ ĵȳȵÈȽÈȹÔÄȲ 

àÝȽȻİŃØȽÅȾÄȽÝȾȲȻĵɁÈȺȽåÎȴ ÉɀØȣȽÕȵÔȽȿÅÈȽȻĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

ȷȿÝÊȴàŃȲåßÎȽåȷâɀȻ

åȷÙĭ âÄȽȷßȲÄȽÝńÝȾȲȻ 
ī åÕÄȽÙȱ ȷßåßÎȽåȷâɀȻ âÄȽ ȷßȲÄȽÝńåßĊ 

ÝȷȿÙȲ 

ÙȷàȲÄȽ

ȷâȲ 

ßÙȽßȬȲ ÄȾØȽȻÝȲȷßȻ ĵɁÈȺȽ 

ȷÜȻÄÈȽȻȷßȻ 

ī àȵÙȽâȲȻÝȾȲȻåÔɀÄȽ àȵÙȽÈØȽȻÊȳȵÈȽßȲ ÉÎȽȻÄÝȽȻÝȾȲȻĊ 

ī EHS ÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽ ÄØȽÕĶȳȵÄȽÔȲ ÕȲȻßɁȳȿÅÈȽȻĊ 

ī ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńÄȲàåÔɀÈȽȻĉ ÉȴÝȹÄȳØȽȻâȵȹȻ ÞȲěȽÝȾȲȻ 

ÝɁ àÝȽȻÝȾȲȻȷÙĭ âɀȲȻàȲÝń ĵɁÈȺȽ àÝȽȻÝȾȲȻ ÙȾÄȽÉȴȻȷÉ 

ÝńÔȳȵĮÄȳȵ ÔÈȽȿÙÅȸȺļÄÙȱĿÙȴȻĉ čÈȽȻåÔɀÄȽ ļâÜȲÝɁ àÝȽȻ 

ÝȾȲȻ Äȳȵ âȶĎÝȶàåÔȳȵÈȽȻȿÚÉȽȷåȲÈȽ ȿÙŇȿÙÈȽßØȽ åȥÄȹ 

ȿÙŇÅȸȺÙȱâÎȽĊ  

ī ßÙȽßȬȲÝɁåȥÄȹȿÙŇÔȳȵÈȽļÄȲȻȷßȻÊȳȵÈȽßȲ ÞĵĠßȲȻ åȷÄȲÈȽ 

å ÕÎȽ ȷÚȲȽȿÅÈȽȻĊAWBA (HAIC) âÎȽ CSR ÙȷßȲ 

ÆȾÄȽ åÔɀÄȽ åâȲȻÔÈȽ åȿÝÔȽĎ ā% Äȳȵ åâȵȹȻ 

ȿÙŇßØȽ ÉȴÉěȽÕȲȻ ÙȱâÎȽĊ 

ī HAIC ĶȵȹȻßɁȳ ȿÙØȽàÎȽâȵȹȻâÙȽȷßȻåÚɀȸķÝɁ ȷÖâÅȹȷÄȾȻßȬȲ 

ÄȳȵÞȽÉȲȻ àɁÞȽÝȾȲȻĎ ȷȿÙȲļÄȲȻÅȾÄȽåß HAIC âÎȽ 

CSR àȵÙȽÈØȽȻ åÉȴåÉěȽȷåȲÄȽÔɀÈȽ ßȬȲàÝȽȻ ȷÚȲÄȽ 

àȵÙȽȿÅÈȽȻÄȳȵ åÅȱåȲȻȷàȾȲȽÉɀȲ ȷÈɀȷļÄȻÙȹȺÙȳȵȻ ȷÙȻÅȸȺĿÙȴȻ 

âȲÝÎȿÚÉȽ

ȷâȲ 



17 

 

âÄȽȷßȲÄȽÝń  ȷàĺȲȺÅȾȷßȻÊȳȵÈȽßȲ åÄȾěȽȻÅȾŇÙȽ łÄÈȽȻÄȾØȽ 

âÄȽȷßȲ

ÄȽÝń Ď 

åȷßȻÙȱÝń  

áȱȻØÄȽȷÅȾȲÈȽȻ àÝȽȻÝåȲȻ ȿÙØȽàÎȽȿÙŇȿÙÈȽ ÅȸȺÝÎȽÊȳȵÙȱ 

Ä CSR àȵÙȽÈØȽȻ ÉěȽĎ åÉȳÔȽåÙȳȵÈȽȻåȿÚÉȽ åȿÅȲȻ 

Community ÝȾȲȻĵɁÈȺȽåÔȶ ÙȱáÈȽÄȶÎȴ ÙȹȺÙȳȵȻÝÎȽȿÚÉȽÙȱ 

âÎȽĊ 

ÉȴȻÙɀȲȻȷßȻ ĵɁÈȺȽ 

åâÄȽȷÝɀȻ áÝȽȻȷÄȾȲÈȽȻ 

àȵÙȽÈØȽȻÝȾȲȻ 

ī  åȿÙŇâȷÜ

î 

ȷÊȲÈȽȷâ

î 

àȵÙȽÈØȽȻÅɀÈȽ ÄȾØȽȻÝȲȷßȻ 

ĵɁÈȺȽ ȷÜȻÄÈȽȻȷßȻ 

åȷÊȲÄȽååȵȹÝȾȲȻåÔɀÈȽȻßɁȳ ȷàáÈȽȷàÕɀÄȽ ÉØÉȽ 

ÝȾȲȻ ĵɁÈȺȽ àȶÝȾȲȻ ĵɁÈȺȽ ÝȴȻȷÜȻÄÈȽȻȷßȻ ÉØÉȽÝȾȲȻ ßɁȳȿÅÈȽȻĊ 

HAIC âÎȽ åàȵÙȽÅȾȳØȽåÔɀÈȽȻ àȵÙȽÈØȽȻÅɀÈȽßɁȳ ȷÊȻÅØȽȻßɁȳ 

åàȵÙȽâÝȲȻÝȾȲȻ åÔɀÄȽ ÄȾØȽȻÝȲȷßȻ ȷÉȲÈȺȽȷßɁȲÄȽÝń 

áØȽȷÊȲÈȽÝńÝȾȲȻÄȳȵ ȷÊȲÈȽßȬÄȽȷÙȻĿÙȴȻ åàȵÙȽâÝȲȻ 

ÝȾȲȻåȲȻ ÄȾØȽȻÝȲȷßȻ ÉÉȽȷÊȻÝńÝȾȲȻàÎȽȻ ȷÊȲÈȽßȬÄȽ 

ȷÙȻÙȱ âÎȽ (åàȵÙȽÝÿÈȽÝȴ ÄȾØȽȻÝȲȷßȻ ÉÉȽȷÊȻÝńÝȾȲȻ 

ĵɁÈȺȽ åÅȾȳØȽåÅȱåàȳȵÄȽ ȷÊȻÉÉȽȿÅÈȽȻ)Ċ ÉÄȽĶȵȹßɁȳ åàȵÙȽ 

âÝȲȻ åȲȻàȵȹȻÄȳȵ âÔȽÝɁÔȽÕȲȻâÎȺȽ åÅȾȳØȽ ÔɀÈȽ 

ÄȲà åÙȳȵÈȽȻåȿÅȲȻåàȳȵÄȽ ȷÊȻ ÉÉȽĿÙȴȻ ÝɁÔȽÙȵȹÔÈȽ 

ÕȲȻȷâȲ ȷÊȻ ÜÄȽÊȳȵÈȽßȲÊßȲáØȽÝɁ ÉÉȽȷÊȻȷÙȻ 

ÙȱâÎȽĊ ÄȾØȽȻÝȲ ȷßȻȷÉȲÈȺȽȷßɁȲÄȽÝń áØȽȷÊȲÈȽÝń ÝȾȲȻ 

ÝɁȲ ȷåȲÄȽÙȱ åÔȳȵÈȽȻ ȿÚÉȽâÎȽĊ 

Ā) åàȵÙȽåŀÄȳŇÄȾØȽȻÝȲȷßȻÉÉȽȷÊȻ ȿÅÈȽȻĊ 

ā) ÄȲà åÙȳȵÈȽȻåȿÅȲȻåàȳȵÄȽ ÄȾØȽȻÝȲ ȷßȻÉÉȽ 

ȷÊȻȿÅÈȽȻĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

ËȴáÝȾȳŇȻÉȵȹ ÝȾȳŇȻÄɀȸåȷÙĭ 

âÄȽȷßȲÄȽÝńÝȾȲȻ 

ī ȷȿÝßɁÈȽȻàÈȽȻȷßȻÄȳȵ ÄØȣȽâÔȽȿÅÈȽȻ ĵɁÈȺȽ ȿÚÉȽĵȳȵÈȽàĺÈȽ 

âÉȽȷÔȲ âÉȽÙÈȽÝȾȲȻ ȿÙØȽÉȳȵÄȽȿÅÈȽȻĊ  

ī àȵÙȽÈØȽȻÅɀÈȽċ âÉȽȷÔȲâÉȽÙÈȽÝȾȲȻ ȿÙØȽàÎȽ ȿÙŇÉȵȿÅÈȽȻĊ  

âȲÝÎȿÚÉȽ

ȷâȲ 

åȷȿÅÅȹåȷÊȲÄȽååȵȹ 

ÊȳȵÈȽßȲ áØȽȷÊȲÈȽÝńÝȾȲȻ 

ī ÞȲěȽåâɀȲȻåàȲ ÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽĊ 

ī ßÙȽßȬȲÝɁåȥÄȹȿÙŇÔȳȵÈȽļÄȲȻȷßȻÊȳȵÈȽßȲÞĵĠßȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽȿÅÈȽȻĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

ÝȷÔȲȽÔÊȿÚÉȽßÙȽÝȾȲȻ 
ī ÉɀØȣȽÙÉȽÙÉėÎȽȻÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽÝȾȲȻ ĵɁÈȺȽ 

åȷßȻȷÙĭÔȵȹĮȿÙØȽȷßȻåÉȴåÉěȽÝȾȲȻ ßɁȳȿÅÈȽȻĊ   

ī ÉȴÝȹÄȳØȽȻâÎȽ ×ȲÔȵÙÉėÎȽȻÝȾȲȻ âȳȵȷàɁȲÈȽÝńåÔɀÄȽ 

åȷÔȲȽå 

âÈȺȽ 

ȿÚÉȽȷâȲ 
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âÄȽȷßȲÄȽÝń  ȷàĺȲȺÅȾȷßȻÊȳȵÈȽßȲ åÄȾěȽȻÅȾŇÙȽ łÄÈȽȻÄȾØȽ 

âÄȽȷßȲ

ÄȽÝń Ď 

åȷßȻÙȱÝń  

åȷàȺåÄȾÈȺȽ ȷÄȲÈȽȻÝȾȲȻÄȳȵ ÄȾÈȺȽâȵȹȻȿÅÈȽȻĊ  

ī ÞȳȵÚȳÔȽÝńÝȾȲȻȿÙØȣȽĵȳȵÈȽÝńÄȳȵÕȳØȽȻĵȳȵÈȽßØȽ ÝȳàĪȲÉØÉȽÝȾȲȻÄȳȵ 

ÖȴËȳȵÈȽȻȿÙŇàȵÙȽȿÅÈȽȻĊ 

GR Production Line ÝɁ 

åÄȾȳŇȻâÄȽȷßȲÄȽÝńÄȳȵ 

ÊØȽȻÉÉȽȿÅÈȽȻ 

ȷàåßÎȽåȷâɀȻÕȳÅȳȵÄȽÝńÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽ 

ī ×ȲÔȽȷÈɀķÕȵÔȽàŃÔȽÝńàȵÙȽÈØȽȻÉěȽåÔɀÄȽ ÎÉȽÎÝȽȻÝń 

ÕȳØȽȻÅȾŇÙȽȷßȻÉØÉȽÝȾȲȻ (dust collector and scrubber 

system) Äȳȵ ÙȹȺÙȳȵȻȷÙȻâÎȽĊ 

ī åàȵÙȽİŃØȽļÄȲȻÅȾÄȽ (SOP); ĵɁÈȺȽ 

ī Scrubber ÙȵȹÝɁØȽÕȳØȽȻâȳÝȽȻȿÅÈȽȻĵɁÈȺȽ ȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻĊ 

åÉȳȵÈȽåÅȸĵɁÈȺȽ åĵĠȲßȲÞȽßɁȳȷâȲ åÝŎÄȽÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ 

ī åȷßȲÈȽÄȵÖȽÔȹÊȳÙȽÔÙȽÕȲȻȷâȲÄɀØȽÔȳØȽØȲÝȾȲȻåâȵȹȻȿÙ

ñȿÅÈȽȻ 

ī Baghouses ÝȾȲȻâØȣȽßɁÈȽȻȿÅÈȽȻ 

åĵĠȲßȲÞȽßɁȳȷâȲ ÙÉėÎȽȻÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ 

ī ×ȲÔȵÙÉėÎȽȻÝȾȲȻ åÙȱåáÈȽ åĵĠßȲÞȽßɁȳȷâȲ ÙÉėÎȽȻÝȾȲȻ 

åȲȻàȵȹȻÄȳȵ ȷâȲȺÅÔȽÕȲȻȷâȲ åÅØȽȻÝȾȲȻĵɁÈȺȽ ȷÜȻ 

åĵĠßȲÞȽ ßɁȳȷâȲ ÙÉėÎȽȻâȳȵȷàɁȲÈȽâÎȺȽȷØßȲÝȾȲȻ ÔɀÈȽ 

ȷâȲȺ ÅÔȽÕȲȻ ȷâȲ ÛȴĶȳȵÝȾȲȻÔɀÈȽ âȴȻâØȣȽ âȳÝȽȻÊÎȽȻ 

ÕȲȻâÎȽĊ 

ȷßÊȳȵȻÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ 

- àȵÙȽÈØȽȻâȵȹȻÉÄȽÙÉėÎȽȻȷÊȻȷļÄȲȿÅÈȽȻÝɁ ÕɀÄȽàȲȷâȲ ȷß 

ÊȳȵȻÝȾȲȻÄȳȵ ÉÄȽĶȵȹßɁȳ ȷßÊȳȵȻâØȣȽÉÈȽÉÄȽÔɀÈȽ âØȣȽÉÈȽÙȱâÎȽĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

ȷȿÝȷåȲÄȽȷßÞȳȵÞɀÈȽȻÙȾÄȽ

ÉȴȻȿÅÈȽȻåȲȻ 

ÕȳÅȳȵÄȽÝńåÄȸȿÚÔȽȿÅȽÈȻ 

ī ȷȿÝȷåȲÄȽȷßÉȵÙȽÕȵÔȽÉÝȽȻâÙȽȿÅÈȽȻÝȾȲȻÄȳȵ àȵÙȽȷÊȲÈȽĿÙȴȻ 

ȷȿÝȷåȲÄȽȷßĎ ÕȵÔȽàȵÙȽÝńÉɀÝȽȻåȲȻ/ åȲȻȿÚÎȺȽĵńØȽȻÄȳȵ 

åÅȾȳØȽĵɁÈȺȽåÝĺ ȷÉȲÈȺȽļÄÎȺȽÉÉȽȷÊȻȿÅÈȽȻĊ 

ī âØȣȽÉÈȽÕȲȻȷâȲ ȷßÝȾȲȻÄȳȵ åâȵȹȻȿÙŇČ ȷȿÝȷåȲÄȽȷß 

ȿÙØȽàÎȽȿÚÎȺȽÔÈȽȻȿÅÈȽȻĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

ÉɀÝȽȻåÈȽÞȳȵÞɀÈȽȻÝńåȲȻ 

ÅØȣȽÝɁØȽȻåÄȸȿÚÔȽȿÅÈȽȻ 

ī âÜȲáåßÈȽȻåȿÝÉȽĵɁÈȺȽ ÉɀÝȽȻåÈȽÝȾȲȻ âȵȹȻÉɀȸÝń ȷàȾȲȺØÎȽȻ 

âɀȲȻȷÉßØȽ ÉɀÝȽȻåÈȽâȵȹȻÉɀȸÝń ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽÄȳȵ ȷßȻ 

ÊɀȸȿÅÈȽȻĊ 

âȲÝÎȿÚÉȽ

ȷâȲ 

×ȲÔȽȷÈɀķåÅȳȵȻåȷÈɀķÝȾȲȻ

Þȳȵ ÉȳÝȺȽÝńÝɁ àȵÙȽÈØȽȻÅɀÈȽ 

ȷÜȻ åĵĠßȲÞȽ ÄÈȽȻ ßɁÈȽȻ 

ȷßȻĵɁÈȺȽ ÄȾØȽȻÝȲȷßȻ å 

ȷÙĭ ÕȳÅȳȵÄȽÝń åȲȻÊØȽȻ 

ÉÉȽ ȿÅÈȽȻ 

ī ȷÜȻåĵĠßȲÞȽßɁȳȷâȲ ÙÉėÎȽȻÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉèùĵɁÈȺȽ åÉȳȵÈȽ 

åÅȸ ĵɁÈȺȽ åĵĠßȲÞȽßɁȳȷâȲ ÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻ ÉȴÝȹÅØȣȽÅɀȸȷßȻ 

åÉȴåÉèùÄȳȵ åȷÄȲÈȽåÕÎȽ ȷÚȲȽȷÊȲÈȽßȬÄȽ ȿÅÈȽȻ 

ī âÈȺȽȷàȾȲȽȷâȲåÈȽÆȾÈȽØȴÞȲÕȳØȽȻÅȾŇÙȽÝńĵɁÈȺȽØÎȽȻÙÎȲÙȳȵÈȽȻ

ÊȳȵÈȽßȲȿÙŇȿÙÈȽÝɀÝȽȻÝȹȿÅÈȽȻ 

âȲÝÎȿÚÉȽ

ȷâȲ 
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Ā.ć ÙÔȽáØȽȻÄȾÈȽÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ 

ÙÔȽáØȽȻÄȾÈȽÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ åȷâȻÉȳÔȽÄȳȵ åÅØȽȻ ćÔɀÈȽ ÕÎȺȽâɀÈȽȻÕȲȻÙȱâÎȽĊ ç  EMP 

ĎØÞȽÙÞȽâÎȽ ÉȴÝȹÄȳØȽȻÝɁ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ ȷÖâÅȹ ȿÙÎȽâȶàȶÕȵ åÔɀÄȽ åȷÙȱÈȽȻàÄĔÓȲ ĵɁÈȺȽ 

åĵńÔȽàÄĔÓȲȷÊȲÈȽĵȳȵÈȽȷâȲ ȷÊȲÄȽàȵÙȽȷßȻĵɁÈȺȽ àȵÙȽÈØȽȻàÎȽÙÔȽȷßȻ åÊÈȺȽ āÅȵàȵȹȻÄȳȵ àŃÝȽȻ 

ȨÅŇȹÝÎȽ ȿÚÉȽâÎȽĊ 

ÉȴÝȹÄȳØȽȻĎ âȴȻȿÅȲȻåÊÈȺȽÔÉȽÅȵÅȾÈȽȻÉȴåÔɀÄȽ åȷâȻÉȳÔȽÉȴÝȹÅØȣȽÅɀȸÝńØÎȽȻàÝȽȻÝȾȲȻÄȳȵ ȷÚȲȽȷÊȲÈȽ 

âɀȲȻÝÎȽȿÚÉȽâÎȽĊ čÈȽȻØÎȽȻàÝȽȻÝȾȲȻÄȳȵ ȷÚȲȽȷÊȲÈȽßȬÄȽåÔɀÄȽ ÔȲáØȽßɁȳâȶÝȾȲȻÝɁȲ ļâÜȲĉ 

ÄØȽÕĶȳȵÄȽ ĵɁÈȺȽ ÄØȽÕĶȳȵÄȽÅɀȸÝȾȲȻ ȿÚÉȽâÎȽĊ ÝɁÔȽâȲȻÕȲȻâÈȺȽâÎȽÝɁȲ çâÎȽÝɁȲ EMP Ď 

ÝȶȷÜȲÈȽåÊÈȺȽâȲȿÚÉȽĿÙȴȻ ȷÉȲÈȺȽļÄÎȺȽÉȴÝȹÅØȣȽÅɀȸȷßȻ àȵÙȽÈØȽȻåȿÙÎȺȽåÉȵȹÝȾȲȻ ȷØȲÄȽÊÄȽÔɀȸ ÕÎȺȽáÈȽ 

âɀȲȻ ÝÎȽȿÚÉȽâÎȽĊ 

ȷÚȲȽȿÙĿÙȴȻȷâȲ âÄȽȷßȲÄȽÝń ĵɁÈȺȽ ȷàȾȲȺÄȾȷßȻØÎȽȻàÝȽȻÝȾȲȻ åÄȾěȽȻÅȾŇÙȽåßĉ ȷåȲÄȽÙȱ åȷâȻ 

ÉȳÔȽ ÉȴÝȹÅØȣȽÅɀȸȷßȻØÎȽȻàÝȽȻÝȾȲȻâÎȽ ÉȴÝȹÄȳØȽȻÄȲàÔȷàĺȲÄȽ ESIA ÕÎȺȽâɀÈȽȻ åâȵȹȻȿÙŇȿÅÈȽȻ 

(ËÞȲȻ Ā.Ą) åÔɀÄȽ àȳȵåÙȽâÎȽãȵ âÔȽÝɁÔȽÙȱâÎȽĊ čÈȽȻàÝȽȻÉěȽÝȾȲȻÄȳȵ ÞÅȵ ļâÜȲÝɁ 

åļÄÝȽȻÚȾÈȽȻ ȿÙŇÉȵȷØÙȱâÎȽĊ 
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ËÞȲȻ (Ā.Ą) ÉȴÝȹÄȳØȽȻåÔɀÄȽ àȳȵåÙȽȷâȲ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽÝȾȲȻ 

ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽÝȾȲȻ å×ȳÄßÎȽÝɁØȽȻÅȾÄȽĵɁÈȺȽ ÙȱáÈȽÝń 

 ȷàÕȵÎÉȽÎÝȽȻÝń ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ 

âÈȺȽȷàȾȲȽȷâȲÉȴÝȹÅØȣȽÅɀȸÝńâÎȽ àȶÕȵÄȾØȽȻÝȲȷßȻĵɁÈȺȽ âÜȲáÙÔȽáØȽȻÄȾÈȽåÔɀÄȽ ÚȵØȽÝńØȣȽĵɁÈȺȽÊȳȵÈȽȷâȲ ÝÎȽâÎȺȽ ÔØȽȿÙØȽ 

âÄȽȷßȲÄȽÝńÄȳȵÝÊȳȵȷàĺȲȺÅȾȷÙȻĵȳȵÈȽȿÅÈȽȻ ĵɁÈȺȽ àȵÙȽÈØȽȻàÎȽÙÔȽÉěȽÄȲà ÚȵØȣȽÝńØȣȽ ĵɁÈȺȽ ȷàÕȵÕȸâȳȵĮÕȵÄȽàŃÔȽÝń ÄȳȵÕȳØȽȻÅȾŇÙȽ 

ȷâȲ àÝȽȻÉěȽÝȾȲȻȷÚȲȽȷÊȲÈȽßØȽ ȷàÕȵÎÉȽÎÝȽȻÝń ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽȿÚÈȺȽ âĶȵÙȽȷÚȲȽ ȿÙââÈȺȽÙȱâÎȽĊ čÈȽȻ 

åÉȴåÉěȽâÎȽ ÄȵØȽÙÉėÎȽȻåȷȿÝȲÄȽåÝȾȲȻ åâȵȹȻȿÙŇȿÅÈȽȻ ĵɁÈȺȽ ÕȲȻâȳȵȿÅÈȽȻĉ ȷȿÝåÉȳȵÈȽåÅȸÝȾȲȻ ȷßȬķàȾȲȻßȷâȲ 

ȷÊȲÄȽàȵÙȽȷßȻ àȵÙȽÈØȽȻÝȾȲȻ âȳȵĮ ÞȲěȽÝȾȲȻâɀȲȻàȲȿÅÈȽȻÝɁ ÕɀÄȽȷâȲÚȵØȽÝȾȲȻàÎȽȻÙȱáÈȽÙȱâÎȽĊ 

åȷßȻȷÙĭåȷȿÅåȷØ 

ȿÙÈȽÊÈȽȷßȻĵɁÈȺȽ ÔȵȹĮȿÙØȽȷßȻ 

åÉȴåÉěȽ 

çåÉȴåÉěȽâÎȽ HAIC ÉȴÝȹÄȳØȽȻÔɀÈȽ ȿÚÉȽĵȳȵÈȽȷȿÅßɁȳȷâȲ åȷßȻȷÙĭåȷȿÅåȷØÝȾȲȻåÔɀÄȽ åȷßȻȷÙĭÔȵȹĮȿÙØȽȷßȻ àÝȽȻÉěȽ 

ÝȾȲȻÄȳȵ ȷÚȲȽȿÙÙȱÝÎȽĊ čÈȽȻÔȳȵĮÝɁȲ ÝȴȻĉ ×ȲÔȵÞȳȵÉȳÝȺȽÝńĉ åàȵÙȽâÝȲȻÕȳÅȳȵÄȽ ÖÓȽßȲßÝńĉ àĺÙȽÉȴȻÝȵØȽÔȳȵÈȽȻ ĵɁÈȺȽ ÞȲěȽÝȷÔȲȽÔÊ 

ÕȳÅȳȵÄȽÝń ÔȳȵĮȿÚÉȽâÎȽĊ ÕȳȵĮȿÙÈȽ EHS ÐȲØĉ ȷÊȻÄȵâÝńåÚɀȸķĉ åȷßȻȷÙĭÄȵâȷßȻåÚɀȸķĉ àȵȹȨÅŇȹȷßȻåÚɀȸķĉ ȷÖâåȲÓȲÙȳȵÈȽÝȾȲȻ ĵɁÈȺȽ 

ÄØȽÕĶȳȵÄȽÔȲÝȾȲȻ ĵɁÈȺȽ áØȽȷÊȲÈȽȷßȻåÚɀȸķÝȾȲȻ Ď ÔȲáØȽáÔȽÔßȲȻÝȾȲȻÄȳȵàÎȽȻ ȷÚȲȽȷÊȲÈȽ ȷÙȻÝÎȽĊ 

ÉɀØȣȽÙÉȽÙÉėÎȽȻ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ 
ÉɀØȣȽÙÉȽÙÉėÎȽȻ ȷàĺȲȺÅȾȷßȻĉ ÄȳȵÈȽÔɀÞȽȷßȻĵɁÈȺȽ ÉɀØȣȽÙÉȽȷßȻÔȳȵĮåÔɀÄȽ ÉɀØȣȽÙÉȽÙÉėÎȽȻ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ âÎȽàÝȽȻİŃØȽ àÝȽȻȿÙ 

ȿÚÉȽâÎȽĊ ÉɀØȣȽÙÉȽÙÉėÎȽȻ åÝȾȳŇȻåÉȲȻÝȾȲȻåȲȻàȵȹȻ Ď ÕɀÄȽßɁȳßȲĉ åÝŎÄȽĎ åÝȾȳŇȻåÉȲȻ åÊÈȺȽåÔØȽȻ ȷàĺȲȺÄȾȷÉßØȽ 

àȵÙȽȷÊȲÈȽȿÅÈȽȻĉ   ÚÞȽßɁȲȻȿÅÈȽȻ ĵɁÈȺȽ ÚȾÄȽÊȴȻȿÅÈȽȻ ÔȳȵĮåÔɀÄȽ åȷâȻÉȳÔȽåÅȾÄȽ åàÄȽȿÙÈȽÊÈȽȿÅÈȽȻ ÔȳȵĮÙȱáÈȽâÎȽĊ 

ÉɀØȣȽÙÉȽȷß ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ 
ÉɀØȣȽÙÉȽȷß ÉȴÝȹÅØȣȽÅɀȸÝń (âØȣȽÉÈȽȷßȻ ĵɁÈȺȽ ÊÄȽÉÙȽåȷÊȲÄȽåéȻÝȾȲȻ ĵɁÈȺȽ áØȽȷÊȲÈȽÝńÝȾȲȻ) åÔɀÄȽ ÉɀØȣȽÙÉȽȷß ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ ÄàÝȽȻȿÙȷÚȲȽȷÊȲÈȽÙȱâÎȽĊ ÕȳȵĮȿÙÈȽ åØȲÆÔȽåÔɀÄȽ ÚɀȹķĿÚȳŇȻÔȳȵȻÔÄȽÝńĉ ȷßÊȳȵȻÉɀØȣȽÙÉȽÝńÉØÉȽåȲȻ ÔȳȵȻÅȾȸķȿÅÈȽȻĵɁÈȺȽ 

åÊÈȺȽȿÝŅÈȺȽÔÈȽȿÅÈȽȻÔȳȵĮÔɀÈȽ ȷȿÙȲÈȽȻàȸÝńÝȾȲȻàȵÙȽȷÊȲÈȽȷßȻåÔɀÄȽàȳȵåÙȽȷâȲ àÝȽȻÉěȽÝȾȲȻÄȳȵ ȷÚȲȽȷÊȲÈȽȷÙȻÙȱâÎȽĊ 

ÄȵØȽȻàÝȽȻÙȳȵĮȷÊȲÈȽȷßȻ ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ 

ÄȵØȽȻàÝȽȻÙȳȵĮȷÊȲÈȽȷßȻ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽâÎȽ àȵÙȽÈØȽȻÅɀÈȽÝɁ ÞȲěȽåâɀȲȻåȿÙØȽ åÙȱåáÈȽ àȵÙȽÈØȽȻÅɀÈȽȷÜȻÄÈȽȻȷßȻĵɁÈȺȽ 

àȵÙȽÈØȽȻÅɀÈȽÉɀÝȽȻȷÊȲÈȽÝńȷÜȻÄÈȽȻȷßȻÔȳȵĮåȲȻ ÉȴÝȹÅØȣȽÅɀȸȿÅÈȽȻȿÚÉȽĿÙȴȻ ÞȲěȽâɀȲȻàȲȷâȲ ÙÔȽáØȽȻÄȾÈȽÔɀÈȽ àȵÙȽÄȳȵÈȽȷâȲ 

àȵÙȽÈØȽȻåȲȻàȵȹȻĵɁÈȺȽ ÊÄȽÉÙȽȷØÙȱâÎȽĊ 

ÙÔȽâÄȽÊÄȽĵɀÞȽâȶÝȾȲȻĵɁÈȺȽ SEMPÄ åÝȾȳŇȻÝȾȳŇȻȷâȲ ÙÔȽâÄȽÊÄȽĵɀÞȽâȶÝȾȲȻÄȳȵ ÕȳȷßȲÄȽÄĻÝȽȻÄȾÈȽȷâȲ ÊÄȽâɀÞȽÝńÝȾȲȻ ßßɁȳĵȳȵÈȽßØȽ ÉȴÉěȽȷÙȻâÎȽĊ 
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ȷÔɀķÊȵȹȿÅÈȽȻ  ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ čÈȽȻÝɁȲ ÉȴÝȹÄȳØȽȻÊÄȽâɀÞȽÝńÝȾȲȻ ÝÎȽÄȸȺâȳȵĮ ȿÚÉȽȷÙĭȷØâÎȽÄȳȵ ȷÚȲȽȿÙâÎȽĊ ȷÄȲÈȽȻÝɀØȽȷâȲ ÊÄȽâɀÞȽÝń åÉȴåÉěȽÝȾȲȻÔɀÈȽ 

ȷÞÜȵÞȾåȲȻȿÚÈȺȽ ȷåȲÄȽÙȱ åÅȾÄȽÝȾȲȻ ÙȱáÈȽļÄâÎȽ Ċ 

Contractors EHS ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ 

Contractors EHS ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽâÎȽ EMP ĵɁÈȺȽ ÊÄȽĵɀÞȽȷØâÎȺȽåȿÙÈȽ åȲȻàȵȹȻȷâȲ Contractor ÝȾȲȻÝɁȲ ÙÔȽ 

áØȽȻÄȾÈȽ ÄȾØȽȻÝȲȷßȻ ÉȴÝȹÝńĉ ȷÜȻÄÈȽȻàȵȹȨÅŇȹÝńåĵĠßȲÞȽÝȾȲȻ ȷàĺȲȺÅȾÝń ĵɁÈȺȽ ÉȴÝȹÄȳØȽȻĵɁÈȺȽ ÙÔȽâÄȽȷâȲ âÄȽȷßȲÄȽ 

ĵȳȵÈȽȷÅȾÝȾȲȻ ȷàĺȲȺÅȾÝńÝȾȲȻÄȳȵ ȷâÅȾȲÉɀȲ âȳßɁȳØȲȻàÎȽÕȲȻßÝÎȽ ȿÚÉȽâÎȽ 

åàȵÙȽåÄȳȵÈȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ 

ȷÜȻÄÈȽȻàȵȹȨÅŇȹȷßȻ ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ 

åàȵÙȽåÄȳȵÈȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ ȷÜȻÄÈȽȻàȵȹȨÅŇȹȷßȻ åÉȴåÉěȽâÎȽ åÚɀȸķåÉÎȽȻÝɁ ÄÔȳÄáÔȽȿÙŇÕȲȻȷâȲ àȵÙȽÈØȽȻÅɀÈȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ ȷÜȻÄÈȽȻàȵȹȨÅŇȹȷßȻ ßÎȽßȬÞȽÅȾÄȽÝȾȲȻĵɁÈȺȽ àȵÙȽÈØȽȻÅɀÈȽÚȾȲȻØȲÝńĵɁÈȺȽ ÕȳÅȳȵÄȽÝńÝȾȲȻåȲȻ ÄȲÄɀÞȽßØȽ 

àȵÙȽȷÊȲÈȽÝń åÉȴåÉěȽÝȾȲȻÄȳȵ ßɁÈȽȻàÈȽȻÉɀȲ ȷßȻâȲȻȷÚȲȽȿÙȿÅÈȽȻåȲȻȿÚÈȺȽ ȿÙâȷÚȲȽȷÊȲÈȽâÎȽĊ 

ÙÔȽáØȽȻÄȾÈȽ ÕȳØȽȻâȳÝȽȻȷÉȲÈȺȽ 

ļÄÎȺȽȷßȻ åÉȴåÉěȽ 

ÙÔȽáØȽȻÄȾÈȽ ÕȳØȽȻâȳÝȽȻȷÉȲÈȺȽļÄÎȺȽȷßȻ åÉȴåÉěȽâÎȽ The Environmental World Bank Group EHS İŃØȽļÄȲȻ 

ÅȾÄȽĵɁÈȺȽ and Myanmar National Environmental Quality (Emission) İŃØȽļÄȲȻÅȾÄȽÝȾȲȻĵɁÈȺȽåÎȴ ÙÔȽáØȽȻÄȾÈȽ 

åßÎȽåȷâɀȻ ȷÉȲÈȺȽļÄÎȺȽȷßȻÄȳȵ ÄȾÈȺȽȥÄȹȿÙŇÝńĵȳȵÈȽßØȽ ȿÙÎȺȽÉȵȹȷâȲ åÉȴåÉěȽÔßÙȽåȿÚÉȽ ȷÚȲȽȿÙâÎȽĊ 

ȷÜȻåĵĠßȲÞȽ ßɁȳ ÙÉėÎȽȻÝȾȲȻÉȴÝȹ 

ÅØȣȽÅɀȸÝń åÉȴåÉěȽ 

ȷÜȻåĵĠßȲÞȽßɁȳ ÙÉėÎȽȻÝȾȲȻ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽĎ ȨÅŇȹÈȵȹßÎȽßȬÞȽÅȾÄȽÝɁȲ ȷÜȻåĵĠȲßȲÞȽßɁȳ ÙÉėÎȽȻÝȾȲȻåȲȻ ÄȳȵÈȽÔɀÞȽȷØâȶ 

åàȵÙȽâÝȲȻÝȾȲȻåȲȻ ÄȲÄɀÞȽßØȽĉ ȷÜȻÄÈȽȻÉɀȲ åâȵȹȻȿÙŇÅɀÈȺȽȿÙŇßØȽĵɁÈȺȽ ȷßɁȲÈȽßɁȲȻȿÅÈȽȻÝȿÚÉȽĵȳȵÈȽâÎȺȽåÅȱ čÈȽȻÔȳȵĮ ÄȳȵÈȽÔɀÞȽ 

ȷØÉěȽ ÝȴȻȷàȲÈȽȷÙȱÄȽÄɀȸ ȿÅÈȽȻåÙȱåáÈȽ ÕȳÅȳȵÄȽÝńÝȾȲȻ âȳȵĮÝãȵÔȽ ÝÕȳØȽȻÅȾŇÙȽĵȳȵÈȽȷâȲ åĵĠßȲÞȽ ßɁȳÙÉėÎȽȻ ÝȾȲȻÕȵÔȽàŃÔȽÝń 

åØÎȽȻ ÊȵȹȻȿÚÉȽȷÉßØȽ  âȳȵȷàɁȲÈȽȷâȲ åȷàȺåÄȾÈȺȽÄȳȵ ÅɀÈȺȽȿÙŇßØȽĉ ÕȳȵâȳȵĮ âȳȵȷàɁȲÈȽ åâȵȹȻȿÙŇȿÅÈȽȻȿÚÈȺȽ ÙÔȽáØȽȻÄȾÈȽĵɁÈȺȽ àȵÙȽ 

âȲȻ åÈȽåȲȻĵɁÉȽÅȵàȵȹȻåȲȻ ÄȲÄɀÞȽßØȽ ȿÚÉȽâÎȽĊ 

àȵÙȽÈØȽȻÅɀÈȽåÔɀÈȽȻ ÉȴȻÊÈȽȻȷâȲ 

ȷßåȲȻ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽ  

(RDMP) âÎȽ HAIC ÙȷßȲÆȾÄȽÔɀÈȽ ȷÅȾȲÈȽȻȷßĎ ȷßÝȾÄȽĵɁȲȿÙÈȽåßÎȽåȷâɀȻÄȳȵ ÕȳÅȳȵÄȽȷÉȷâȲ  ÝÕȳØȽȻÅȾŇÙȽĵȳȵÈȽâÎȺȽ 

ȷßÉȴȻÊÈȽȻÝńĉ ÝâÈȺȽȷàȾȲȽȷâȲ ȷßÊȳȵȻÝȾȲȻĉ ÉɀØȣȽÙÉȽåÉȳȵÈȽåÅȸÝȾȲȻĉ åàȵÙȽÅɀÈȽåÔɀÈȽȻ ȷÜȻåĵĠßȲÞȽßɁȳÙÉėÎȽȻÝȾȲȻåȲȻ 

ÉȴÝȹÅØȣȽÅɀȸßȲ ȷàȾȲȺÄȾȷÉßØȽ ßɁȲȷÚɀâÎȽĊ  
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ȷÊȲÄȽàȵÙȽȷßȻ ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ  

ȷÊȲÄȽàȵÙȽȷßȻ ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽâÎȽ ȷÊȲÄȽàȵÙȽȷßȻÉÈȽĎ ÖȵÔȳÞĵɁÈȺȽ ÔÔȳÞåÊÈȺȽÝȾȲȻåÔɀÈȽȻ ÕȳÅȳȵÄȽÝńÄȳȵ ȷàĺȲȺ 

ÅȾßØȽ àȳȵåÙȽȷâȲ ÔȳȵÈȽȻÔȲÅȾÄȽåȲȻàȵȹȻÄȳȵ ÉȵȷÊȲÈȽȻâÎȽĊ  

ÕȳȵÉȲßȬÄȽÉȲÔÝȽȻÝȾȲȻâÎȽ ÉȴÝȹÄȳØȽȻĎ ȷÊȲÄȽàȵÙȽȷßȻåÊÈȺȽÄȳȵ àŃÝȽȻȨÅŇȹßȲÔɀÈȽ ȿÙÈȽÊÈȽßØȽ ßÎȽßȬÞȽâÎȽĊ àȵÙȽÈØȽȻåÊÈȺȽÝȾȲȻåȲȻàŃÝȽȻȨÅŇȹßØȽ 

àȳȵåÙȽȷâȲ ÉȲßȬÄȽÉȲÔÝȽȻÝȾȲȻÄȳȵ àȵÙȽÈØȽȻÝÉÔÈȽÝȴ ŀÄȳŇÔÈȽ ȿÙÈȽÊÈȽÕȲȻâÈȺȽâÎȽĊ  

âȴȻȿÅȲȻ åÉȴåÉěȽÔÉȽÅȵÅȾÈȽȻÉȴÄȳȵ ÙÔȽâÄȽÊÄȽĵɀÞȽâȶÝȾȲȻÕȹâȳȵĮ âÈȺȽȷÔȲȽȷâȲ åÅȾȳØȽÔɀÈȽ åâȳȷÙȻÅȾȿÙâɀȲȻÝÎȽȿÚÉȽâÎȽĊ 

ĶȵÙȽÙȳȵÈȽȻÊȳȵÈȽßȲĉ ËȴáȷÛÖĵɁÈȺȽ àȶÝńȷßȻÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ åÕȶȻåȷßȻÙȱȷâȲ åÉȳÔȽåÙȳȵÈȽȻÝȾȲȻ ÉȴÝȹÅØȣȽÅɀȸÝńâÎȽ ÉɀÝȽȻȷÊȲÈȽĵȳȵÈȽÝńßÎȽİŃØȽȻÄȳØȽȻÄȳȵ 

ȷÚȲȽÕȵÔȽâÎȽĊ ëÜȲÝɁ ȷÊȲÈȽßȬÄȽàĺÄȽßɁȳâÎȺȽ ÙÔȽáØȽȻÄȾÈȽÎÉȽÎÝȽȻȷÉâÎȺȽàȵÙȽȷÊȲÈȽÝńÝȾȲȻåÔɀÄȽ ȷàȾȲȺÙȱȻâÄȽâȲȷÉȷßȻ åÉȴåÝȹÝȾȲȻ 

ÙȱáÈȽâÎȺȽ ÙÔȽáØȽȻÄȾÈȽÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽÝȾȲȻÄȳȵ ËÞȲȻ Ā.ą ÔɀÈȽȷÚȲȽȿÙÕȲȻÙȱâÎȽĊ 

ÉɀÝȽȻȷÊȲÈȽĵȳȵÈȽÝńßÎȽİŃØȽȻÄȳØȽȻÔÅȵÅȾÈȽȻÉȴĎ ȿÙÎȺȽÉȵȹȷâȲ ȷÉȲÈȺȽļÄÎȺȽȷàȺàȲȷßȻåÉȴåÉěȽâÎȽ ÉȴÝȹÄȳØȽȻåÊÈȺȽåȲȻàȵȹȻåÔɀÄȽ ȿÙÈȽÊÈȽÕȲȻĿÙȴȻ 

ȿÚÉȽĿÙȴȻ ËÞȲȻ Ā.Ć ÔɀÈȽ ȷÚȲȽȿÙÕȲȻâÎȽĊ 

ÉÄȽĶȵȹÝɁÕɀÄȽßɁȳȷâȲÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻÄȳȵ âȴàáȱßɁȳàȳȵÈȽÉÈȽß ÄØȽÕĶȳȵÄȽÔȲÕȹâȳȵĮ ÙȳȵĮȷÊȲÈȽČ åÝŎÄȽÉɀØȣȽÙÉȽâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ åÝŎÄȽÝȴȻĶŎķÉÄȽåȲȻ 

åßȹåȷØȿÚÈȺȽâȲ åÄÞȽČ åÝŎÄȽÝȴȻĶŎķÉÄȽÄȳȵ åâȵȹȻȿÙŇÝÎȺȽåȷȿÅåȷØâȳȵĮ ȷßȲÄȽßɁȳÙȱÄ ÝȴȻĶŎķÉÄȽÝɁÕɀÄȽßɁȳ ȷâȲ ȿÙȲÝȾȲȻ åȲȻàÎȽȻ ȷÜȻåĵĠßȲÞȽ 

ßɁȳȷâȲ ÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻ ÉȴÝȹÅØȣȽÅɀȸȷßȻ åÉȴåÉěȽåÔȳȵÈȽȻ ÉȴÝȹȷÊȲÈȽßȬÄȽâɀȲȻÝÎȽȿÚÉȽÙȱâÎȽĊ 

 

ËÞȲȻ Ā.ą àȵÙȽÈØȽȻàÎȽÙÔȽÝńåÊÈȺȽ ÙÔȽáØȽȻÄȾÈȽÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽ 
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åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽÝń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽ 

ÄȲà 

àȳȵåÙȽÅȾÄȽ

ÝȾȲȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

Ĉ.Ā ȷàåßÎȽ 

åȷâɀȻ 

ÕȵÔȽàȵÙȽȿÅÈȽȻ

àȵÙȽÈØȽȻÉěȽÝɁ 

ȷàåßÎȽ 

åȷâɀȻÕȵÔȽ 

àŃÔȽÝńÝȾȲȻ 

ȷàå 

ßÎȽåȷâɀȻ 

ÎÉȽÎÝȽȻȿÅÈȽȻ 

-  ȷÅȱÈȽȻÔȳȵÈȽ

ĵɁÈȺȽ ÅȾȳÔȽÊÄȽ ÕȲȻ 

ȷâȲ ȷØßȲÝȾȲȻÔɀÈȽ 

åȳÔȽȷËȲȷàáÈȽȷ

óÕɀÄȽÉØÉȽ 

ÙȹȺÙȳȵȻȷÙȻâÈȺȽâÎȽĉ 

-  ×ȲÔȽȷÈɀķ

ÕȵÔȽàŃÔȽÝń 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÎÉȽÎÝȽȻÝńÕȳØȽȻÅȾŇÙȽ

ȷßȻÉØÉȽÝȾȲȻ (åÝńØȽ 

åÝŃȲȻÉȵÙȽÞȶÄȳßȳÞȲ

ĵɁÈȺȽ Scrubber) 

ȷÊȲÈȽßȬÄȽâÈȺȽ 

âÎȽĊ 

-  àȵÙȽÈØȽȻ 

ÅɀÈȽ àÝȽȻİŃØȽÅȾÄȽ 

SOP åÔȳȵÈȽȻ 

ȷÊȲÈȽßȬÄȽâÈȺȽ 

âÎȽĊ 

-  Scrubber 

ÝȾȲȻåȲȻ ÙȵȹÝɁØȽÉÉȽ 

ȷÊȻȷÉȲÈȺȽļÄÎȺȽ 

âÈȺȽâÎȽĊ 

-  àÝȽȻÚȵØȽ 

ÝńØȣȽÝȾȲȻ ÄȳȵÕȳØȽȻÅȾŇÙȽ 

ßØȽå ÔɀÄȽ 

àÝȽȻÝÅÈȽȻ ÕȲȻ 

ȷâȲ ȷØßȲ 

 

ØÎȽȻÙȱȻȷâȲ -  ȷÅȱÈȽȻÔȳȵÈȽĵɁÈȺȽ ÅȾȳÔȽÊÄȽÕȲȻ 

ȷâȲ ȷØßȲÝȾȲȻÔɀÈȽ åȳÔȽȷËȲȷà 

áÈȽȷàÕɀÄȽ ÉØÉȽ ÙȹȺÙȳȵȻȿÅÈȽȻ 

 

-  ×ȲÔȽȷÈɀķÕȵÔȽàŃÔȽÝń àȵÙȽÈØȽȻ 

ÉěȽ åÔɀÄȽ ÎÉȽÎÝȽȻÝń ÕȳØȽȻÅȾŇÙȽ 

ȷßȻÉØÉȽÝȾȲȻ (åÝńØȽåÝŃȲȻÉȵÙȽÞȶ Äȳßȳ 

ÞȲ ĵɁÈȺȽ Scrubber) 

 

-  àȵÙȽÈØȽȻÅɀÈȽàÝȽȻİŃØȽÅȾÄȽ SOP 

åÔȳȵÈȽȻȷÊȲÈȽßȬÄȽȿÅÈȽȻ 

 

-  Scrubber ÝȾȲȻåȲȻ ÙȵȹÝɁØȽ ÉÉȽ 

ȷÊȻ ȷÉȲÈȺȽļÄÎȺȽâÈȺȽȿÅÈȽȻ 

 

-  àÝȽȻÚȵØȽÝńØȣȽÝȾȲȻÄȳȵ ÕȳØȽȻÅȾŇÙȽ 

ßØȽ åÔɀÄȽĉ àÝȽȻÝÅÈȽȻÕȲȻȷâȲ ȷØ 

ßȲÝȾȲȻ ÔɀÈȽ ȷßÙÄȽȿÚØȽȻȿÅÈȽȻ 

-  åâÄȽĶń àÝȽȻȷļÄȲÈȽȻÊȳȵÈȽ 

ßȲ ÄȲÄɀÞȽȷÙȻâÎȺȽ PPE åȲȻ ȷßȲ 

ÆȱȿÚÉȽÙɀȲȻ ĵȳȵÈȽȷÅȾȿÝÈȺȽÝȲȻ ȷâȲ ȷàÕȵ 

åĵĠßȲÞȽßɁȳȷâȲȷØßȲÔɀÈȽ åàȵÙȽ àȵÙȽ 

ȷØÅȾȳØȽÔɀÈȽ áÔȽÊÈȽâÈȺȽ âÎȽĊ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻå

ÉȴåÉěȽÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽȷ

óȲÈȽßȬÄȽßØȽÅØȣȽåÙȽÕ

îȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ 

ȷÜȻÄÈȽȻàȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽ ÙÔȽ 

ÉěȽ 

Ô 

ȷàĺȲÄȽ 

 

ëÜȲåȲȻ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 
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åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽÝń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲ

à 

àȳȵåÙȽÅȾÄȽ

ÝȾȲȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ÝȾȲȻÔɀÈȽ ȷßÙÄȽ 

ȿÚØȽȻȿÅÈȽȻ ȷÊȲÈȽ 

ßȬÄȽâÈȺȽ âÎȽĊ 

-  åâÄȽĶń

àÝȽȻȷļÄȲÈȽȻÊȳȵÈȽßȲ 

ÄȲÄɀÞȽȷÙȻ âÎȺȽ 

PPE åȲȻ 

ȷßȲÆȱȿÚÉȽÙɀȲȻĵȳȵÈȽȷÅȾ

ȿÝÈȺȽÝȲȻȷâȲ 

ȷàÕȵåĵĠßȲÞȽßɁȳȷ

óȲȷØßȲÔɀÈȽ 

åàȵÙȽàȵÙȽȷØÅȾȳØȽÔ

üÈȽ áÔȽ ÊÈȽâÈȺȽ 

âÎȽĊ 

 -       
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åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

Ĉ.ā ȷàåßÎȽå

ȷâɀȻ 

×ȲÔȵÙÉėÎȽȻ

âȳȵȷàɁȲÈȽÕȲȻ

ȷâȲȷØßȲĵɁÈȺȽ 

ÕȵÔȽàȵÙȽÝńÝɁ 

×ȲÔȽ ȷÈɀķ 

åÅȳȵȻåȷÈɀķÞȳȵ

ÉȳÝȺȽ 

ÕȵÔȽàŃÔȽÝńÝȾ

îȻ 

 

 

 - âÈȺȽȷàȾȲȽȷâȲ 

åÈȽÆȾÈȽØȴÞȲÕȳØȽȻÅȾ

ñÙȽÝń ĵɁÈȺȽ ØÎȽȻ 

ÙÎȲÊȳȵÈȽßȲ ȿÙŇȿÙÈȽ 

ÝɀÝȽȻÝȹ ȿÅÈȽȻÝȾȲȻ 

ÝɁÔÉȽÊÈȺȽ ×ȲÔȽȷÈɀķ 

åÅȳȵȻ åȷÈɀķÞȳȵÉȳÝȺȽ 

ÕȵÔȽàŃÔȽÝń ÝȾȲȻ 

åȲȻ ȷàĺȲȺÅȾȿÅÈȽȻ 

(èÙÝȲ- Valve 

Design ÝȾȲȻÄȳȵ 

åÊÈȺȽ ȿÝŅÈȺȽÔÈȽ 

ȿÅÈȽȻĵɁÈȺȽ ȿÙŇȿÙÈȽ 

ÝɀÝȽȻÝȹȿÅÈȽȻÝȾȲȻ ÝɁ 

ÔÉȽÊÈȺȽ ×ȲÔȽȷÈɀķ 

ÕȵÔȽàŃÔȽÝńÄȳȵ 

ÕȳØȽȻ ÅȾŇÙȽȿÅÈȽȻ) 

 - ÞȵȹļÄÎȽ ÉȳÔȽÅȾ 

ßȷâȲ ÞȳȵÉȳÝȺȽÝń ßɁȲ 

ȷÚɀȿÅÈȽȻ ØÎȽȻ àÝȽȻ 

Äȳȵ åâȵȹȻȿÙŇČ  Þȳȵ 

ÉȳÝȺȽÝń ÝȾȲȻ åÔɀÄȽ 

ÉØÉȽÄȳȵ ÙȵȹÝɁØȽ ȷÉȲÈȺȽ 

ļÄÎȺȽȿÅÈȽȻĊ  

- (bubble 

emission 

âȲÝÎȿÚ

ÉȽȷâȲ 

- âÈȺȽȷàȾȲȽȷâȲ åÈȽÆȾÈȽØȴÞȲ 

ÕȳØȽȻÅȾŇÙȽÝń ĵɁÈȺȽ ØÎȽȻÙÎȲÊȳȵÈȽßȲ 

ȿÙŇȿÙÈȽÝɀÝȽȻÝȹȿÅÈȽȻÝȾȲȻ ÝɁÔÉȽÊÈȺȽ ×ȲÔȽȷÈɀķ 

åÅȳȵȻ åȷÈɀķÞȳȵÉȳÝȺȽÕȵÔȽàŃÔȽÝńÝȾȲȻ åȲȻ 

ȷàĺȲȺÅȾ ȿÅÈȽȻ (èÙÝȲ- Valve Design 

ÝȾȲȻÄȳȵ åÊÈȺȽ ȿÝŅÈȺȽÔÈȽȿÅÈȽȻĵɁÈȺȽ ȿÙŇȿÙÈȽ 

ÝɀÝȽȻÝȹȿÅÈȽȻÝȾȲȻ ÝɁÔÉȽÊÈȺȽ ×ȲÔȽȷÈɀķÕȵÔȽ 

àŃÔȽ ÝńÄȳȵ ÕȳØȽȻ ÅȾŇÙȽȿÅÈȽȻ) 

 

- HAIC âÎȽ ×ȲÔȵÙÉėÎȽȻ âȳȵȷàɁȲÈȽ 

ȿÅÈȽȻĵɁÈȺȽ ÕȳØȽȻÅȾŇÙȽ ȿÅÈȽȻÙȱáÈȽȷâȲ 

åĵĠßȲÞȽ ßɁȳÉɀØȣȽÙÉȽÙÉėÎȽȻ ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽÄȳȵ 

åȷÄȲÈȽåÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽȿÅÈȽȻĉ 

 

- åĵĠßȲÞȽßɁȳÉɀØȣȽÙÉȽÙÉėÎȽȻ âȳȵȷàɁȲÈȽȿÅÈȽȻ 

ÉÉȽȷÊȻÝń åȲȻ ÙȵȹÝɁØȽàȵÙȽȷÊȲÈȽȿÅÈȽȻ 

- 

åĵĠßȲÞȽßɁȳÉɀØȣȽÙÉȽÙÉėÎȽȻâȳȵȷàɁȲÈȽȿÅÈȽȻĵɁÈȺȽ 

ÄȳȵÈȽÔɀÞȽȿÅÈȽȻåȲȻåàȵÙȽâÝȲȻÝȾȲȻÄȳȵ 

âÈȽÔØȽȻȷÙȻȿÅÈȽȻ 

 

- åĵĠßȲÞȽßɁȳÉɀØȣȽÙÉȽÙÉėÎȽȻÄȳȵÈȽÔɀÞȽßØȽ 

ÅɀÈȺȽȿÙŇÝȳØȣȽ ÉØÉȽȷÚȲȽȷÊȲÈȽȿÅÈȽȻĉ 

 

- àȵȹȷàȲÄȽȷâȲ àȵÙȽÈØȽȻÅɀÈȽ ȷàȺÄȾÈȺȽ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻå

ÉȴåÉěȽÝȾȲȻ åȷÄȲÈȽ 

åÕÎȽȷÚȲȽ ȷÊȲÈȽ 

ßȬÄȽßØȽ ÅØȣȽåÙȽÕȲȻ 

ȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ ȷÜȻ 

ÄÈȽȻ àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽ 

ÙÔȽÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ 

ÝɁÔȽÔÝȽȻÔÈȽ

ȿÙȿÅÈȽȻ 
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techniques ASTM 

E515-11(2022) Äȳȵ 

åâȵȹȻ ȿÙŇČ ×ȲÔȽ  

ȷÈɀķ åÅȳȵȻ åȷÈɀķ Þȳȵ 

ÉȳÝȺȽ ÝńåȲȻ ÉÝȽȻ 

âÙȽĵȳȵÈȽȿÅÈȽȻĉ ȷȿÅ 

ßȲÅȹĵȳȵÈȽ ȿÅÈȽȻĉ 

ÝńÝȾȲȻȿÚÈȺȽ ×ȲÔȽȷÈɀķÕȵÔȽàŃÔȽÝńÄȳȵ ÕȳØȽȻ 

ÅȾŇÙȽßØȽ (åàȵÙȽâÝȲȻ ÝȾȲȻåȷØȿÚÈȺȽ  ×ȲÔȽ 

ȷÈɀķÞȳȵÉȳÝȺȽÕȵÔȽàŃÔȽÝńÄȳȵ ÄȲÄɀÞȽ ßØȽ 

åÔɀÄȽ ÅȾÝɁÔȽÕȲȻȷâȲ ßÎȽßȬÞȽÅȾÄȽ 

ÝȾȲȻ ÄȳȵàȳȵÄȽØȲȷļÄȲÈȽȻ ȷâÅȾȲȷÉßØȽ) 

- áØȽÕÝȽȻÝȾȲȻâÎȽ ÉÄȽĶȵȹÔɀÈȽ åàȵÙȽ 

àȵÙȽȷØÉěȽ åÔɀÈȽȻ àȵȹȷàȲÄȽȷâȲ PPE 

ĵɁÈȺȽ åâÄȽĶńÝȾÄȽĵɁȲÚȵȹȻÉɀÙȽ (Respirator 

Mask) ÝȾȲȻ áÔȽÊÈȽ ÕȲȻ ȷļÄȲÈȽȻ ȷâÅȾȲ 

ȷÉȿÅÈȽȻĉ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    - ×ȲÔȽȷÈɀķÞȳȵ 

ÉȳÝȺȽÕȵÔȽ àŃÔȽ ÝńÄȳȵ 

ȷàĺȲȺÅȾßØȽ 

ȿÙŇȿÙÈȽÕȳØȽȻ âȳÝȽȻÝń 

åȷàȺåÄȾÈȺȽÝȾȲȻ 

ĵɁÈȺȽ àȳȵÄȽØȲ ÄȾÈȺȽ 

âȵȹȻ ȿÅÈȽȻ åȲȻ ŀÄȳŇ 

ÔÈȽ àȵÙȽȷÊȲÈȽ 

ȿÅÈȽȻȿÚÈȺȽ ŀÄȳŇÔÈȽ 

ÄȲÄɀÞȽ ȿÅÈȽȻ  

 

 - àȵÙȽÈØȽȻÅɀÈȽÊȳȵÈȽ 

ßȲ ÄĻÝȽȻÄȾÈȽ ȷâ 

ÅȾȲȷÉÝńÔȳȵĮȿÚÈȺȽ 

×ȲÔȽ  ȷÈɀķÞȳȵÉȳÝȺȽ 

ÕȵÔȽàŃÔȽÝńÄȳȵ 

ȷàĺȲȺÅȾȿÅÈȽȻĉ 

(×ȲÔȽȷÈɀķÞȳȵÉȳÝȺȽ 

ÕȵÔȽàŃÔȽÝńåȲȻ 

ÄȲÄɀÞȽâÎȺȽ 

àȵÙȽÈØȽȻÉěȽĎ 

 - àÝȽȻÝÅÈȽȻßȷâȻȷâȲ ÚȵØȽÕĵȳȵÈȽȷâȲ 

ȷØßȲÝȾȲȻÔɀÈȽ ×ȲÔȽȷÈɀķÞȳȵÉȳÝȽȺÝńÝɁ 

ÕɀÄȽȷÙĭ àȲȷâȲ åÝńØȽåÝŃȲȻ ÝȾȲȻ ĵɁÈȺȽ 

PM åÔɀÄȽ ȷßȿÚØȽȻȿÅÈȽȻĉ 
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ßÎȽßȬÞȽ ÅȾÄȽÄȳȵ 

àȵÙȽȷÊȲÈȽȿÅÈȽȻȿÚÈȺȽ 

àȵÙȽÈØȽȻÅɀÈȽÔɀÈȽ 

ÄĻÝȽȻÄȾÈȽ ȷâÅȾȲ 

ȷÉßØȽ 

àȵÙȽȷÊȲÈȽȿÅÈȽȻĉ  

 

 - ȷàÝɁ âÞȽ 

ȷÊȲÈȽàȲ ȷâȲ 

ÕȳÅȳȵÄȽ ĵȳȵÈȽâÎȺȽ 

åĵĠßȲÞȽ ÝȾȲȻÄȳȵ 

ÄȲÄɀÞȽßØȽ 

ÔÄȳȵÞȽȷß åÄȲ 

åÄɀÞȽ âȵȹȻ ÙÉėÎȽȻ  

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ĵɁÈȺȽ åâÄȽ ßɁň 

ÝȾÄȽĵɁȲÚȵȹȻ ÉɀÙȽ ÝȾȲȻ 

áÔȽÊÈȽ ȿÅÈȽȻĉ 

 

- âÈȺȽȷàȾȲȽȷâȲ 

åâÄȽ ßɁňÄȳßȳÞȲ 

åâȵȹȻȿÙŇÝńĵɁÈȺȽ 

ȿÚÉȽĵȳȵÈȽȷÅȾßɁȳȷâȲ 

åĵĠßȲÞȽ ÝȾȲȻ 

åÔɀÄȽ áØȽÕÝȽȻ 

ÝȾȲȻ åȲȻ ȷàȺÄȾÈȺȽ 

ȷÙȻȿÅÈȽȻ 

 

- àȵÙȽÈØȽȻÅɀÈȽ å 

ÔɀÈȽȻ åÊȵÔȽ Õȳ 

ÅȳȵÄȽĵȳȵÈȽÝńåȲȻ å 

âÄȽĶń àÝȽȻ 
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ȷļÄȲÈȽȻ ÕȳÅȳȵÄȽ 

ĵȳȵÈȽÝńȿÝÈȺȽÝȲȻĵȳȵÈȽâ

ÎȺȽ 

åàȵÙȽâÝȲȻÝȾȲȻå

îȻ (pulmonary 

functioning test) 

ÉÉȽȷÊȻȷÙȻȿÅÈȽȻ 

 

- ÝȷÔȲȽÔÊ 

×ȲÔȽȷÈɀķÞȳȵ ÉȳÝȺȽ 

ÕȵÔȽàŃÔȽÝńÝȾȲȻÄȳȵ 

ÕȳØȽȻ ÅȾŇÙȽĵȳȵÈȽßØȽ 

ȷÜȻ åĵĠßȲÞȽßɁȳ 

ÙÉėÎȽȻÝȾȲȻ ÉȴÝȹ 

ÅØȣȽÅɀȸÝń åÉȴåÉěȽ 

ÔɀÈȽ ȷÚȲȽȿÙ ÕȲȻ 

âÎȺȽåÔȳȵÈȽȻ 

ȷÜȻåĵĠȲßÞȽßɁȳ 

ÙÉėÎȽȻÝȾȲȻ ĵɁÈȺȽ  

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ÉɀØȣȽÙÉȽ ÙÉėÎȽȻ ÝȾȲȻ 

åȲȻ ȷâÅȾȲ ÄȳȵÈȽ 

ÔɀÞȽ âȳȵȷàɁȲÈȽ 

ÕȲȻßɁȳ ßØȽĉ 

 

-  àÝȽȻÝÅÈȽȻß 

ȷâȻȷâȲ ȷȿÝ âȲȻ 

ȷØßȲ ÝȾȲȻÔɀÈȽ 

×ȲÔȽȷÈɀķåÝńØȽåÝŃȲ

÷ĵɁÈȺȽ ȷâȻÈÞȽ 

ȷâȲ åĵĠßȲÞȽßɁȳ 

åÝńØȽåÝŃȲȻÝȾȲȻ 
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ȷàȾȲȺØÎȽȻ ȷåȲÈȽ 

ȷßȿÚØȽȻȿÅÈȽȻĉ 

Ĉ.Ă ÊȶÎȹâȹ ÉÄȽàÎȽÙÔȽȿ

ûÈȽȻ 

ÙÔȽáØȽȻÄȾÈȽ

ÊȶÎȹâȹåÊÈȺȽ

ÔȳȵȻàȲȿÅÈȽȻ 

- BS5228: Part 1: 

2009; ÝɁ åâȹ 

ÉɀÝȽȻåÈȽ åÊÈȺȽ 

åÔØȽȻ (Sound 

Power Level) 

ßɁȳâÎȺȽ ÉÄȽåȲȻ 

ȷßȬȻÅȾÞȽ åâȵȹȻ ȿÙŇ 

ȿÅÈȽȻĉ 

- ÊȶÎȹâȹ åÊÈȺȽÄȳȵ 

ȷàĺȲȺ ÅȾßØȽåÔɀÄȽ 

åâȹÔȳÔȽ ÉÄȽÝȾȲȻĉ 

mufflers âȳȵĮÝãȵÔȽ 

acoustic åÄȲ 

åßȹÝȾȲȻÄȳȵ  

ÔÙȽÊÈȽȿÅÈȽȻ 

- àȵȹȷàȲÄȽ 

ȷÄȲÈȽȻÝɀØȽȷâȲå

ÄɀȲåȷáȻĵɁÈȺȽ 

åÄȲåßȹ ßßɁȳßØȽ 

ÊȶÎȹâȹ 

 

ØÎȽȻÙȱȻȷ

óȲ 

- ÊȶÎȹâȹ åÊÈȺȽÄȳȵ ȷàĺȲȺÅȾßØȽåÔɀÄȽ 

åâȹÔȳÔȽ ÉÄȽÝȾȲȻĉ mufflers âȳȵĮÝãȵÔȽ 

acoustic åÄȲåßȹÝȾȲȻ Äȳȵ ÔÙȽÊÈȽȿÅÈȽȻ 

- àȵȹȷàȲÄȽȷÄȲÈȽȻÝɀØȽȷâȲ åÄɀȲ 

åȷáȻĵɁÈȺȽ åÄȲåßȹ ßßɁȳßØȽ ÊȶÎȹâȹ 

åßÈȽȻåȿÝÉȽÝȾȲȻÄȳȵ ÕȳÅȳȵÄȽÝńØÎȽȻâÎȺȽ 

êßȳÞȲÔɀÈȽ ȷØßȲÅȾÕȲȻßɁȳȿÅÈȽȻĉ 

- àȶÕȵåȲȻ åȷĵɁȲÈȺȽåÞɁÄȽ ÝȿÚÉȽ ȷÉßØȽ 

ÎåÅȾȳØȽÞȲěȽâɀȲȻàȲÝńÄȳȵ ȷßɁȲÈȽļÄěȽȿÅÈȽȻ 

- ÊȶÎȹâȹÕȵÔȽàŃÔȽÝńÙȱáÈȽÝÎȺȽ 

ÙȷßȲÆȾÄȽåÔɀÄȽ àÎȽÙÔȽÝńåÊÈȺȽ 

ȷÉȲÈȺȽ ļÄÎȺȽȷßȻåÉȴåÉěȽÔÉȽÅȵ ȷßȻÊɀȸ 

ȿÅÈȽȻĉ  àÎȽÙÔȽȷØÉěȽ  Leqĉ Leq ȷØȣĉ 

Leq ÎĵɁÈȺȽ ØȲßȴåàȳȵÄȽ Leq Äȳȵ ÝȴÔȲ 500  

åÄɀȲ åȷáȻÔɀÈȽ ĵɁÉȽåàȳȵÄȽ  ÔȳȵÈȽȻÔȲ 

ȿÅÈȽȻĉ - Ùȵȹ Ą.Āă ÔɀÈȽ ȿÙÕȲȻâÎȺȽ 

ÙȷßȲÆȾÄȽ ØÞȽØȳÝȳÔȽ åÔȳȵÈȽȻ āă ØȲßȴ 

ÔȳȵÈȽȻ ÔȲȿÅÈȽȻĉ 

 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻå

ÉȴåÉěȽÝȾȲȻåȷÄȲÈȽå

ÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽßØȽ

ÅØȣȽåÙȽÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ 

ÝɁÔȽÔÝȽȻÔÈȽ

ȿÙȿÅÈȽȻ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    åßÈȽȻåȿÝÉȽÝȾȲȻÄȳȵ 

ÕȳÅȳȵÄȽ ÝńØÎȽȻâÎȺȽ 

êßȳÞȲÔɀÈȽ 

ȷØßȲÅȾÕȲȻßɁȳȿÅÈȽȻĉ 

- ÉȴÝȹÄȳØȽȻÔɀÈȽ åĿÝȸ 

ÕȲȻ ßɁȳÝÎȺȽ ÉȴÝȹ 

ÄȳØȽȻÙÉėÎȽȻÝȾȲȻÄȳȵ 

àȶȷØêßȳÞȲĵɁÈȺȽ 
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åȷáȻÔɀÈȽÕȲȻßɁȳ 

ȿÅÈȽȻĊ 

- åȷÊȲÄȽååȵȹ 

ÔÎȽ ȷÊȲÄȽÉěȽ 

âÜȲáȷȿÝ ÝȾÄȽ 

ĵɁȲâɀÈȽȿÙÈȽåȷØå

ÕȲȻÔÎȽßɁȳÝńÄȳȵ 

åÅɀÈȺȽÞȶČ ÊȶÎȹ 

âȹåÔȲȻåÊȴȻåȿ

ûÉȽÕȲȻßɁȳȿÅÈȽȻĊ  

- ÞȲěȽÝȾȲȻåȲȻ 

ÙȵȹÝɁØȽÉÉȽ ȷÊȻȿÅÈȽȻĊ 

- àȶÕȵåȲȻ 

åȷĵɁȲÈȺȽ åÞɁÄȽ 

ÝȿÚÉȽ ȷÉßØȽ Î 

åÅȾȳØȽ ÞȲěȽâɀȲȻ 

àȲÝńÄȳȵ 

ȷßɁȲÈȽļÄěȽȿÅÈȽȻ 

-  ÊȶÎȹâȹ ÕȵÔȽ 

àŃÔȽÝń ÙȱáÈȽÝÎȺȽ 

ÙȷßȲÆȾÄȽ åÔɀÄȽ 

àÎȽÙÔȽÝń åÊÈȺȽ 

ȷÉȲÈȺȽļÄÎȺȽȷßȻåÉȴ

åÉěȽĉ 

àÎȽÙÔȽȷØÉěȽĉ 

Leqĉ Leq ȷØȣĉ 

Leq ÎĵɁÈȺȽ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ØȲßȴåàȳȵÄȽ Leq 

Äȳȵ ÝȴÔȲ 500 

åÄɀȲåȷáȻ ÔɀÈȽ 

ĵɁÉȽåàȳȵÄȽ 
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ÔȳȵÈȽȻÔȲ 

ÝÎȽȿÚÉȽâÎȽĊ 

- Ùȵȹ Ą.Āă ÔɀÈȽ 

ȿÙÕȲȻâÎȺȽ ÙȷßȲ 

ÆȾÄȽ ØÞȽØȳÝȳÔȽ å 

ÔȳȵÈȽȻ āă ØȲßȴ 

ÔȳȵÈȽȻÔȲ ȿÅÈȽȻĉ 

- ÊȶÎȹâȹ ÕȵÔȽ 

àŃÔȽÝńåȲȻ 

ȷÉȲÈȺȽļÄÎȺȽ ÝÎȺȽ 

åÉȴåÉěȽ ÔÉȽ Åȵ 

åȲȻȷßȻÊɀȸȿÅÈȽȻ - Ùȵȹ 

Ą-Āă ÔɀÈȽ 

ȷÚȲȽȿÙÕȲȻ âÎȺȽ 

ÉȴÝȹÄȳØȽȻÝɁ ÝȴÔȲ 

ĄÿÿåÄȲåȷáȻ 

åÔɀÈȽȻ ÔɀÈȽ 

ÊȶÎȹâȹåÊÈȺȽÝȾȲȻ 

(Leq, Leq day, Leq 

night and hourly 

Leq) åȲȻ āăØȲßȴ 

ąà ÔŀÄȳÝȽÔȳȵÈȽȻ 

ÔȲ ȿÅÈȽȻĉ 

Ĉ.ă ȷȿÝȷÙĭ/ȷȿÝȷ

óȲÄȽȷßĵɁÈȺȽ 

ÉɀØȣȽÕȵÔȽȷß 

åÕȳØȽȻåÄɀÙȽ

ÝȸȺ àĺȹÄȾ ÉȴȻ 

ÊÈȽȻàȲȷâȲ

ȷßÝȾȲȻĉ 

ÉɀØȣȽÕȵÔȽ ȷß/

åÉȳȵÈȽåÅȸÉɀØȣȽÙ

ÉȽÙÉėÎȽȻÝȾȲȻÝɁ  

ȷßåßÎȽ

åȷâɀȻÄȳȵÕȳÅȳȵ

ÄȽȿÅÈȽȻ  

 

-  

àȵÙȽÈØȽȻȷÊȲÈȽßȬÄȽ

Ýń åÊÈȺȽ åÔɀÈȽȻ 

ȷȿÝȷÙĭȷß åßÎȽ 

åȷâɀȻåȷÙĭ ȿÚÉȽ 

ȷÙĭàȲ ĵȳȵÈȽȷâȲ 

âÄȽ ȷßȲÄȽÝń ÝȾȲȻ 

 

Minor -  àȵÙȽÈØȽȻȷÊȲÈȽßȬÄȽÝń åÊÈȺȽ åÔɀÈȽȻ ȷȿÝ 

ȷÙĭȷß åßÎȽ åȷâɀȻåȷÙĭ ȿÚÉȽȷÙĭàȲ 

ĵȳȵÈȽȷâȲ âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ȷàȾȲȺÙȱȻ 

âÄȽâȲȷÉßØȽ ÔÎȽȷÊȲÄȽ ȷßȻåÊÈȺȽ 

ØȹÙȱÔȽ ć.Ă ÔɀÈȽ ȷÚȲȽȿÙÕȲȻ ȷâȲ åÅȾÄȽ 

ÝȾȲȻÄȳȵ àȳȵÄȽØȲ ȷÊȲÈȽßȬÄȽȿÅÈȽȻĉ 

 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

åÉȴåÉěȽÝȾȲȻåȷÄȲÈȽ

åÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽ

ßØȽÅØȣȽåÙȽÕȲȻȷâȲ 

åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽÝɁÔȽÔ

ÝȽȻÔÈȽȿÙȿÅÈȽȻ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 
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  ȷßåßÎȽå

ȷâɀȻÄȳȵÕȳ 

ÅȳȵÄȽȿÅÈȽȻ 

 Äȳȵ ȷàȾȲȺÙȱȻ âÄȽ 

âȲȷÉßØȽ ÔÎȽ 

ȷÊȲÄȽ ȷßȻåÊÈȺȽ 

ØȹÙȱÔȽ ć.Ă ÔɀÈȽ 

ȷÚȲȽȿÙÕȲȻ ȷâȲ 

åÅȾÄȽÝȾȲȻÄȳȵàȳȵÄȽ

ØȲȷÊȲÈȽßȬÄȽȿÅÈȽȻĉ 

- åÕÄȽÙȱåÅȾÄȽ 

ÝȾȲȻåȿÙÈȽÕȵÔȽ 

àȵÙȽ Ýń àȵÙȽÈØȽȻ 

ÉěȽÝɁ ȷßÊȳȵȻ ÉɀØȣȽ 

ÕȵÔȽÝńÝȾȲȻÄȳȵ 

NEQEG 

àÝȽȻİŃØȽÅȾÄȽ 

(āÿĀĄ) ĵɁÈȺȽåÎȴ 

ąà ÔŀÄȳÝȽ ÉÉȽ 

ȷÊȻ ȷÉȲÈȺȽ ļÄÎȺȽ 

âÈȺȽâÎȽĊ 

- ÉÄȽĶȵȹÔɀÈȽȻ 

ÝȳàĪåÎÉȽ 

åȷļÄȻÝȾȲȻÄȳȵ 

ÝȳàĪȲÄØȽ ÉØÉȽ ĵɁÈȺȽ 

ÖȴËȳȵÈȽȻȷÄȲÈȽȻÝɀØȽÉɀȲ 

ÔÎȽ ȷÊȲÄȽĿÙȴȻ 

EQEG  guideline 

ĵɁÈȺȽåÎȴ ÉÉȽȷÊȻ 

âÈȺȽâÎȽĊ 

- âØȣȽÉÈȽĿÙȴȻ ȷßÊȳȵȻ 

ÕȵÔȽ ĵńØȽȻåÔɀÄȽ 

àȵȹȷàȲÄȽ ȷâȲ 

ȷȿÝÊȴàŃȲÔɀÈȽȻ 

ÉȳÝȺȽáÈȽ ÝńßɁȳȷâȲ 

ÖȴËȳȵÈȽȻÝȾȲȻÔÎȽ 

ȷÊȲÄȽâÈȺȽâÎȽĊ 

-  ÊȴÕɀÄȽĵȳȵÈȽȷâȲ  

 - åÕÄȽÙȱåÅȾÄȽÝȾȲȻåȿÙÈȽ ÕȵÔȽ àȵÙȽÝń 

àȵÙȽÈØȽȻÉěȽÝɁ ȷßÊȳȵȻ ÉɀØȣȽÕȵÔȽÝńÝȾȲȻÄȳȵ 

NEQEG àÝȽȻİŃØȽÅȾÄȽ (āÿĀĄ) ĵɁÈȺȽåÎȴ ą 

àÔŀÄȳÝȽ ÉÉȽȷÊȻȷÉȲÈȺȽļÄÎȺȽâÈȺȽâÎȽĊ 

ÉÄȽĶȵȹÔɀÈȽȻ ÝȳàĪȲåÎÉȽåȷļÄȻÝȾȲȻÄȳȵ 

ÝȳàĪȲÄØȽ ÉØÉȽ ĵɁÈȺȽ ÖȴËȳȵÈȽȻȷÄȲÈȽȻÝɀØȽÉɀȲ 

ÔÎȽ ȷÊȲÄȽĿÙȴȻ EQEG  guideline 

ĵɁÈȺȽåÎȴ ÉÉȽȷÊȻâÈȺȽâÎȽĊ ȷßÊȳȵȻĵɁÈȺȽ 

ÉÄȽĶȵȹÔɀÈȽȻ ȷȿÝȲÈȽȻ ÝȾȲȻÝɁ ÝȳȵȻȷßÝȾȲȻÝɁ 

âØȣȽÉÈȽ ȷßÊȳȵȻ ÝȾȲȻÄȳȵ EQEG guideline 

ĵɁÈȺȽåÎȴâØȣȽÉÈȽČ ȿÚØȽȻȷß åȿÚÉȽȿÙØȽ 

àÎȽåâȵȹȻȿÙŇâÈȺȽâÎȽĊ (TSS, oil and  

grease, pH). 

- ȷßÊȳȵȻâØȣȽÉÄȽÉÄȽĶȵȹÝɁ ȷßÝȾȲȻÄȳȵ 

åÊȳȵȿÙŇ ÉȹÅȾȳØȽÉȹİŃØȽȻÝȾȲȻĵɁÈȺȽåÎȴ âØȣȽÉÈȽ 

ȿÅÈȽȻĉ 

- ȷßÊȳȵȻÕȵÔȽàŃÔȽÝńÝȾȲȻÄȳȵ ÉěȽÊÄȽ 

ÝȿÙÔȽ ÔȳȵÈȽȻÔȲȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻĉ 

- ÉȴÝȹÄȳØȽȻåÔɀÄȽ àȵÙȽÈØȽȻ àÎȽÙÔȽÝń 

åÊÈȺȽ ȷÉȲÈȺȽ ļÄÎȺȽȷßȻ åÉȴåÉěȽÔɀÈȽ 

ȷȿÝȷÙĭ ȷßÝȾÄȽĵɁȲȿÙÈȽ åßÎȽ åȷâɀȻ 

ȷÉȲÈȺȽļÄÎȺȽßÝÎȽĊ  

- ÉȴÝȹÄȳØȽ ÝȴÔȲ Āÿÿ åÕÄȽ åÄɀȲ ÔɀÈȽ 

ÔÎȽßɁȳȷâȲ ÉÝȽȻȷÅȾȲÈȽȻĵɁÈȺȽ ȷßÔɀÈȽȻ (Ă) 

ÔɀÈȽ ßɁȳȷâȲ ȷßÝȾȲȻÄȳȵ ȷȿÝȷÙĭ/ ȷȿÝ 

ȷåȲÄȽȷß åßÎȽåȷâɀȻȷÉȲÈȺȽļÄÎȺȽ ȿÅÈȽȻĉ 

- ÄØȽ (Ā) ÝɁ ÄØȽ(ā) âȳȵĮ ÉȴȻàȲȷâȲ 

ȷßÝȾȲȻÄȳȵ ȷȿÝȷÙĭ/ȷȿÝȷåȲÄȽȷß åßÎȽ 

åȷâɀȻȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻĉ 

- ÉÄȽĶȵȹÔɀÈȽȻ ȷßȷȿÝȲÈȽȻÝȾȲȻÝɁÔÊÈȺȽ 

ȷØȲÄȽÊȵȹȻ ÉɀØȣȽÕȵÔȽâÎȺȽȷȿÝȲÈȽȻÝɁ ȷßÝȾȲȻ 

Äȳȵ ȷÉȲÈȺȽļÄÎȺȽÉÉȽ ȷÊȻ ȿÅÈȽȻĉ 
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åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ȷØ ßȲ (èÙÝȲ-

ÝȴȻÚȳȵȷÅȾȲÈȽ) ÄȸȺâȳȵĮ  

ȷØßȲÝȾȲȻÔɀÈȽ 

åÊȴÚÝȽȻ ÄȳßȳÞȲ 

(Grease 

Trap)ÄȳȵÔÙȽÊÈȽ 

âÈȺȽ âÎȽĊ 

- ȷßÊȳȵȻĵɁÈȺȽ ÉÄȽ 

ĶȵȹÔɀÈȽȻ ȷȿÝȲÈȽȻ 

ÝȾȲȻÝɁ ÝȳȵȻȷßÝȾȲȻÝɁ 

âØȣȽÉÈȽȷßÊȳȵȻ 

ÝȾȲȻÄȳȵ EQEG 

guideline ĵɁÈȺȽåÎȴ 

âØȣȽÉÈȽČ ȿÚØȽȻȷß 

åȿÚÉȽȿÙØȽ 

àÎȽåâȵȹȻȿÙŇâÈȺȽ

âÎȽĊ (TSS, oil 

and grease, pH). 

 

- ÉȴÝȹÄȳØȽȻåÔɀÄȽ 

àȵÙȽÈØȽȻ àÎȽ ÙÔȽ 

Ýń åÊÈȺȽ ȷÉȲÈȺȽ 

ļÄÎȺȽȷßȻ åÉȴ 

åÉěȽÔɀÈȽ ȷȿÝȷÙĭ 

ȷßÝȾÄȽĵɁȲ ȿÙÈȽ 

åßÎȽåȷâɀȻ 

ȷÉȲÈȺȽ ļÄÎȺȽßÝÎȽĊ 

ȷÊȲÄȽàȵÙȽȷßȻÄȲ

àåÔɀÈȽȻĉ 

ȷȿÝȷÙĭȷßÝȾÄȽĵɁȲ 

ȿÙÈȽ åßÎȽåȷâɀȻ 
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ȷÉȲÈȺȽļÄÎȺȽÉÉȽȷÊȻ 

ȿÅÈȽȻ ÔɀÈȽ pHĉ DOĉ   

CODĉ BOD5ĉ ÊȴĵɁÈȺȽ 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    Êȴĉ TNĉ TPĉ TSS 

ĵɁÈȺȽ ÉȵÉȵȷÙȱÈȽȻ 

coliform ÔȳȵĮ 

ÙȱáÈȽÝÎȽȿÚÉȽ âÎȽĊ 

 

- Ùȵȹ Ą.ā ĵɁÈȺȽ 

ÉȴÝȹÄȳØȽȻ ÝȴÔȲ Āÿÿ 

åÕÄȽ åÄɀȲÔɀÈȽ 

ÔÎȽßɁȳȷâȲ 

ÉÝȽȻȷÅȾȲÈȽȻÔɀÈȽ  

ȷßØÝȶØȲ 

ȷÄȲÄȽÞȶȿÅÈȽȻÝȾȲȻ 

ȷÊȲÈȽßȬÄȽÝÎȽȿÚÉȽ

ÙȱâÎȽĊ  

 

- ëÜȲâÎȽ 

Class II (åÔØȽ 

åâÈȺȽ 

åĵĠßȲÞȽßɁȳȷâȲ) 

ÙȳȵȻ âÔȽȷÊȻÝȾȲȻ 

åÔɀÄȽ âÈȺȽȷàȾȲȽ 

ȷâȲÕȵÔȽ àȵÙȽ 

ȿÅÈȽȻĉ áÞȽÞȶȿÅÈȽȻĉ  

âȳȵĮÝãȵÔȽ ȿÚØȣȽȿÚňȻ 

ȿÅÈȽȻ ĵɁÈȺȽ âȳȵĮÝãȵÔȽ 

åâȵȹȻȿÙŇȿÅÈȽȻĵɁÈȺȽ ÉÙȽ 

àȾěȽȻâÎȺȽ ÕȳØȽȻ 
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ÅȾŇÙȽ ȷÉȲÈȺȽ ļÄÎȺȽÝń 

ÝȾȲȻȷÊȲÈȽ 

ßȬÄȽÝÎȽȿÚÉȽâÎȽĊ  

(Myanmar/Awba 

(#35880) § 

Environmental 

and Social Action  

Plan (ESAP) No. 6 

åß). 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

     

ȷßÊȳȵȻâØȣȽÉÄȽÉÄȽ

ĶȵȹÝɁ ȷßÝȾȲȻÄȳȵ åÊȳȵ 

ȿÙŇ ÉȹÅȾȳØȽÉȹ İŃØȽȻÝȾȲȻ 

ĵɁÈȺȽåÎȴ âØȣȽÉÈȽ 

ȿÅÈȽȻĉ 

 

- ȷßÊȳȵȻ ÕȵÔȽàŃÔȽ 

ÝńÝȾȲȻÄȳȵ ÉěȽÊÄȽ 

ÝȿÙÔȽ ÔȳȵÈȽȻÔȲ 

ȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻĉ 

      

Ĉ.Ą ȷȿÝ 

ȷåȲÄȽȷßå

ßÈȽȻåȿÝÉȽĵɁÈȺȽ 

àȶÕȵȷß 

ȿÚØȣȽȷáÝń 

àȵÙȽÈØȽȻàÎȽ

ÙÔȽÝń 

åÔɀÄȽ 

ȷȿÝȷåȲÄȽȷß

åâȵȹȻȿÙŇÝń 

ÉȴÝȹÄȳØȽȻȷßȷÙȻ

ȷáȷßȻ 

åÔɀÄȽ 

ȷȿÝȷåȲÄȽȷß

åßÈȽȻåȿÝÉȽÝȾ

îȻ 

ȷàȾȲȺØÎȽȻàȲȿ

ûÈȽȻ 

 

ȷÖâÅȹàȶÕȵĎ 

ȷȿÝ ȷåȲÄȽȷß 

-  àȵÙȽÈØȽȻ àÎȽ 

ÙÔȽÝń ÔÉȽȷàĺȲÄȽ 

ȷȿÝȷåȲÄȽ 

ȷßȿÙØȽàÎȽȿÚÎȺȽ 

ÔÈȽȻĵȳȵÈȽÝń ßɁȳ/ÝßɁȳ 

åȲȻ âȳßɁȳĵȳȵÈȽȷÉßØȽ 

ȷȿÝȷåȲÄȽȷßÉȵÙȽ

ÕȵÔȽȿÅÈȽȻ ÉÝȽȻ 

âÙȽÝńÝȾȲȻ ȿÙŇ àȵÙȽ 

ĿÙȴȻ ȷȿÝȷåȲÄȽ 

ȷßĎ ÕȵÔȽàȵÙȽÝń/ 

ȷàȾȲȺÙȱȻȷ

óȲ 

-  àȵÙȽÈØȽȻ àÎȽÙÔȽÝńÔÉȽȷàĺȲÄȽ 

ȷȿÝȷåȲÄȽ ȷßȿÙØȽàÎȽȿÚÎȺȽÔÈȽȻĵȳȵÈȽÝń 

ßɁȳ/ÝßɁȳåȲȻ âȳßɁȳĵȳȵÈȽȷÉßØȽ ȷȿÝȷåȲÄȽȷß 

ÉȵÙȽÕȵÔȽȿÅÈȽȻ ÉÝȽȻâÙȽÝńÝȾȲȻ ȿÙŇàȵÙȽĿÙȴȻ 

ȷȿÝȷåȲÄȽȷßĎ ÕȵÔȽàȵÙȽÝń/åȲȻȿÚÎȺȽ 

ĵńØȽȻ Äȳȵ åÅȾȳØȽĵɁÈȺȽåÝĺ ȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻȿÚÈȺȽ 

ÙÈȽÝ ȷȿÝȷåȲÄȽȷßȷļÄȲȷßȿÚÎȺȽÔÈȽȻ 

ĵȳȵÈȽÝń ßɁȳ/ÝßɁȳ ȷÉȲÈȺȽ ļÄÎȺȽȿÅÈȽȻ 

- HAIC âÎȽ ÕȳȷßȲÄȽȷâȲ ȷßâȵȹȻÉɀȸÝń 

ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÉěȽÄȳȵ åȷÄȲÈȽåÕÎȽ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

åÉȴåÉěȽÝȾȲȻåȷÄȲÈȽ

åÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽ

ßØȽÅØȣȽåÙȽÕȲȻȷâȲ 

åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻà

ÎȽÙÔȽÉěȽ

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽÝɁÔȽ 

ÔÝȽȻÔÈȽȿÙ 

ȿÅÈȽȻ 
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âȵȹȻÉɀȸĵȳȵÈȽÝńÄȳȵ 

ÕȳÅȳȵÄȽȷÉĿÙȴȻ 

ȷÖâÅȹàȶÕȵĎ 

ȷß 

àȵȹȨÅŇȹȷßȻÄȳȵ 

ÕȳÅȳȵÄȽȿÅÈȽȻ 

åȲȻȿÚÎȺȽĵńØȽȻÄȳȵ 

åÅȾȳØȽĵɁÈȺȽåÝĺ ȷÉȲÈȺȽ 

ļÄÎȺȽ ȿÅÈȽȻ ȿÚÈȺȽ 

ÙÈȽÝ ȷȿÝȷåȲÄȽ 

ȷßȷļÄȲȷßȿÚÎȺȽÔ

ÈȽȻĵȳȵÈȽÝń ßɁȳ/ÝßɁȳȷÉȲÈȺȽ 

ļÄÎȺȽȿÅÈȽȻ(Briefing 

Note Series for 

Groundwater 

Management, 

World Bank, 2002)  

- âȳȵĮȷâȲȽ ÊȳȵȻßȬȲȻ  

ȷÚȲȽȷÊȲÈȽßȬÄȽȿÅÈȽȻĉ 

- ȷßÕȵÔȽÞȶâȵȹȻÉɀȸÝńÕȳȷßȲÄȽßØȽ 

¶ ȷßȿÚØȣȽȷáÝńÉØÉȽÔȳȵȻȿÝŅÈȺȽȿÅÈȽȻĵɁÈȺȽåȷÉȲ 

ÙȳȵÈȽȻȷßåßÎȽåȷâɀȻÊØȽȻÉÉȽÝńàȵÙȽ 

ȷÊȲÈȽȿÅÈȽȻ 

¶ ȷßâȵȹȻÉɀȸÝńĵńØȽȻÄȳȵ ÔȳȵÈȽȻÔȲßØȽåÔɀÄȽ 

Water Meter Äȳȵ ÔÙȽÊÈȽȿÅÈȽȻĉ  

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ȷâȲ âÜȲá 

ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲ 

åÄȾȳŇȻÊÄȽÝȾȲȻ 

ÝßɁȳÜȸ 

ȷßÕȵÔȽÞȶâȵȹȻÉɀȸĵȳȵÈȽ 

ßØȽ ȷßÄØȽåØȴȻßɁȳ 

ȷȿÝȷåȲÄȽ 

ȷßåßÎȽåȷâɀȻÄȳȵ 

ÙȵȹÝɁØȽȷÉȲÈȺȽļÄÎȺȽ 

âÈȺȽâÎȽĊ - HAIC 

âÎȽ ÕȳȷßȲÄȽ 

ȷâȲ ȷßâȵȹȻÉɀȸÝń 

ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴ 

åÉěȽÄȳȵ 

åȷÄȲÈȽåÕÎȽȷ

óȲȽȷÊȲÈȽßȬÄȽȿÅÈȽȻ

- ȷßâȵȹȻÉɀȸÝń 

ÝĺȷȿÅåȲȻ åÅȾȳØȽ 

 ¶ ȷßåȷȿÝȲÄȽåȿÝȲȻâȵȹȻÉɀȸâÎȺȽ 

ÉÄȽÙÉėÎȽȻÝȾȲȻÄȳȵ ÝɁÔȽÔÝȽȻÔÈȽČ  

ȷßÞȳȵÉȳÝȺȽÝńĵɁÈȺȽ ÉÄȽÙÉėÎȽȻÙȾÄȽÉȴȻÝń ÝȾȲȻ 

Äȳȵ ßɁȲȷÚɀÄȲ ȷßȷÅĻÔȲȷâȲ ÄȳßȳÞȲ 

ÝȾȲȻȿÚÈȺȽ åÉȲȻÕȳȵȻȿÅÈȽȻȿÚÈȺȽ ȷßßɁÎȽȷßÄȳȵ 

âȳâȳâȲâȲȷÅĻÔȲĵȳȵÈȽÝÎȽȿÚÉȽâÎȽĊ 

- ÉÄȽÝńàȵÙȽÈØȽȻâȵȹȻ ȷßÕȳØȽȻâȳÝȽȻȿÅÈȽȻ 

ÊȳȵÈȽßȲ ÄȳÉėßÙȽ ÝȾȲȻåȲȻ  áØȽÕÝȽȻÝȾȲȻåȲȻ 

åâȳÙÎȲȷÙȻȿÅÈȽȻ  

- 3 Rs (ȷàĺȲȺÅȾĉ ȿÙØȽàÎȽåâȵȹȻȿÙŇȿÅÈȽȻĵɁÈȺȽ 

ȿÙØȽàÎȽåâȵȹȻȿÙŇȿÅÈȽȻ) ÝȶáȱÖȿÚÈȺȽ  

èÞȾȲěȽȨÅȹ àȵÙȽÈØȽȻåÔɀÄȽĉ âØȣȽÉÈȽÝń 

àȵÙȽÈØȽȻ ÝȾȲȻåÔɀÄȽĉ ÝȴȻȷÜȻÄȲÄɀÞȽ 

ȷßȻåÔɀÄȽ åâȵȹȻȿÙŇČ ȷßȿÙØȽàÎȽ 

åâȵȹȻȿÙŇȿÅÈȽȻĉ  
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åÅȱåàȳȵÄȽ 

ÝɁÔȽÔÝȽȻÔÈȽȷÉȲÈȺȽļ

ûÎȺȽÕȳØȽȻâȳÝȽȻ 

ȿÅÈȽȻĉ 

- åȷâȻÉȳÔȽ ȷß 

åâȵȹȻȿÙŇÝń (ÔÉȽÞȶ 

ØÉȽÕȵÔȽàȵÙȽ ßȲ 

ÔɀÈȽ åâȵȹȻȿÙŇ ȷâȲ 

ȷßÙÝȲÓȿÚÈȺȽÔȳȵÈȽȻ

ÔȲâÎȽ) Äȳȵ åÄȸ 

ȿÚÔȽÝÎȽ ȿÚÉȽÙȱ 

âÎȽĊ àȵÙȽÈØȽȻ 

ȷÊȲÈȽßȬÄȽâÎȺȽ 

åÅȱ ȷßåâȵȹȻȿÙŇ 

ÝńåÔɀÄȽ 

- åȿÅȲȻâȶÝȾȲȻȷßåâȵȹȻȿÙŇȿÅÈȽȻÄȳȵ ÕȳÅȳȵÄȽÝń 

ØÎȽȻȷÉßØȽ ÉÎȽÙÈȽÝɁȷß åâȵȹȻȿÙŇ ȿÅÈȽȻĉ 

ÝȳȵȻȷßÅȹČ åâȵȹȻȿÙŇȿÅÈȽȻȿÚÈȺȽ åȿÅȲȻ åÉȲȻ 

ÕȳȵȻĵȳȵÈȽȷâȲ ȷßȬȻÅȾÞȽÉßȲ ØÎȽȻàÝȽȻÝȾȲȻ 

åâȵȹȻȿÙŇȿÅÈȽȻĉ 

åØȴȻåØȲȻßȬȲÝȾȲȻÔɀÈȽ ȷȿÝ ȷåȲÄȽȷß 

(ÝȴÔȲ Ăÿ åÔɀÈȽȻ) åßÎȽåȷâɀȻĵɁÈȺȽ 

ÙÔȽâÄȽČ åȿÈÈȽȻ ÙɀȲȻÚɀÞȽÄȳÉėÝȾȲȻĉ  

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ÉÄȽÝńàȵÙȽ ÈØȽȻ 

ÉȹĵńØȽȻÝȾȲȻÕȲȻ ßɁȳ 

ßÝÎȽĊ  

- ȷßÕȵÔȽÞȶâȵȹȻÉɀȸ 

ÝńÕȳȷßȲÄȽßØȽ 

-ȷßȿÚØȣȽȷáÝń ÉØÉȽ 

ÔȳȵȻȿÝŅÈȺȽ ȿÅÈȽȻĵɁÈȺȽ å 

ȷÉȲÙȳȵÈȽȻȷßåßÎȽ

åȷâɀȻÊØȽȻÉÉȽÝń 

àȵÙȽȷÊȲÈȽȿÅÈȽȻ 

- ȷßâȵȹȻÉɀȸÝńĵńØȽȻÄȳȵ 

ÔȳȵÈȽȻÔȲßØȽ å 

 ÙȵȹÝɁØȽÝãȵÔȽȷâȲ ÄȳÉėßÙȽÝȾȲȻåȲȻ ßɁȲȷÚɀ 

ȷÚȲȽÕȵÔȽĿÙȴȻ âÈȺȽȷÔȲȽâàȳȵ ÄȳȵÈȽÔɀÈȽ 

ȷȿÚßɁÈȽȻȿÅÈȽȻĉ ÕȳȵÄȳÉėßÙȽÝȾȲȻåȲȻ ÝɁÔȽÔÝȽȻ 

ÔÈȽČ ȷØȲÄȽÊÄȽÔɀȸ ȷÊȲÈȽßȬÄȽßØȽßɁȳ 

âÎȽ ÝȾȲȻ ÄȳȵȷÊȲÈȽßȬÄȽȿÅÈȽȻĉ 

-  ȷßÊȳȵȻâØȣȽÉÈȽÉÄȽĶȵȹȷļÄȲÈȺȽȷß 

åßÎȽåȷâɀȻÕȳÅȳȵÄȽÝńÝȾȲȻÄȳȵ âȳßɁȳĵȳȵÈȽßØȽ 

ȷßÊȳȵȻâØȣȽÉÈȽÉÄȽĶȵȹĵɁÈȺȽåØȴȻÊȵȹȻßɁȳ 

ȷßÔɀÈȽȻØȹÙȱÔȽ (Ă) (Tube well No.3) 

åȲȻ ȷßåßÎȽåȷâɀȻ ȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻĉ 

(artificial water recharge) 
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ÔɀÄȽ ȷßÝȴÔȲÝȾȲȻ 

Äȳȵ ÔÙȽÊÈȽȿÅÈȽȻĉ  

- ȷßÝȴÔȲÝȾȲȻ 

âÎȽ ÉÄȽĶȵȹâȳȵĮ ȷÙȻ 

ȷá ȷØâÎȺȽ ȷßÙ 

ÝȲÓÄȳȵ ÔȳȵÈȽȻÔȲ 

ĿÙȴȻ ÉěȽȷßåâȵȹȻȿÙŇ 

Ýńĉ âȳȵĮÝãȵÔȽ ĶńÅÈȽȻ 

ÙÖþ ȷßåâȵȹȻ 

ȿÙŇÝńÄȸȺâȳȵĮȷâȲ 

åâȵȹȻȿÙŇÝńÄȳȵ ÔȳȵÈȽȻ 

ÔȲâÎȽĊ 

ȷß åȷȿÝȲÄȽ 

åȿÝȲȻ âȵȹȻÉɀȸâÎȺȽ 

ÉÄȽ ÙÉėÎȽȻÝȾȲȻÄȳȵ 

ÝɁÔȽ ÔÝȽȻ ÔÈȽČ  

ȷßÞȳȵ ÉȳÝȺȽÝńĵɁÈȺȽ  

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ÉÄȽ ÙÉėÎȽȻ 

ÙȾÄȽÉȴȻÝńÝȾȲȻÄȳȵ ßɁȲ 

ȷÚɀÄȲ ȷßȷÅĻÔȲ 

ȷâȲ ÄȳßȳÞȲÝȾȲȻ 

åÉȲȻÕȳȵȻȿÅÈȽȻȿÚÈȺȽ 

ȷßßɁÎȽȷßÄȳȵ âȳâȳ 

âȲ âȲȷÅĻÔȲ 

ĵȳȵÈȽÝÎȽȿÚÉȽâÎȽĊ 

- ÉÄȽÝńàȵÙȽÈØȽȻâȵȹȻ 

ȷß ÕȳØȽȻâȳÝȽȻ ȿÅÈȽȻ 

ÊȳȵÈȽßȲ ÄȳÉė ßÙȽÝȾȲȻ 
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åȲȻ  áØȽÕÝȽȻÝȾȲȻ 

åȲȻåâȳÙÎȲ ȷÙȻ 

ȿÅÈȽȻ  

- áØȽÕÝȽȻåȲȻàȵȹȻ 

âÎȽȷßåâȵȹȻȿÙŇÝń

ÔɀÈȽ ÙȱáÈȽâȿÚÈȺȽ 

ȷßȷŁÅÔȲ 

ȿÅÈȽȻàȵÙȽÈØȽȻÉěȽĵɁÈȺȽ 

ȷßȷÅĻ 

ÔȲȷßȻàÄȽȷÔɀķ

àȳȵÄȽØȲÄȾÈȺȽâȵȹȻÝńÝȾ

îȻ 

ßɁȳßÝÎȽȿÚÉȽÙȱâÎȽĊ 

- 3 Rs (ȷàĺȲȺÅȾĉ 

ȿÙØȽ àÎȽåâȵȹȻ ȿÙŇ 

ȿÅÈȽȻĵɁÈȺȽ ȿÙØȽàÎȽ 

åâȵȹȻȿÙŇȿÅÈȽȻ) ÝȶáȱÖ 

ȿÚÈȺȽ  èÞȾȲěȽȨÅȹ àȵÙȽ 

ÈØȽȻ åÔɀÄȽĉ âØȣȽ 

ÉÈȽÝń àȵÙȽÈØȽȻ ÝȾȲȻ 

åÔɀÄȽĉ ÝȴȻȷÜȻ 

ÄȲÄɀÞȽ ȷßȻ 

åÔɀÄȽ åâȵȹȻ ȿÙŇČ 

ȷßȿÙØȽàÎȽ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    åâȵȹȻȿÙŇȿÅÈȽȻĉ  

- ȷßßßɁȳÝń åßÈȽȻ 

åȿÝÉȽåȲȻ åȿÅȲȻ 

ȷßȬȻÅȾÞȽÉßȲÝȾȲȻ 

ȿÚÈȺȽ åÉȲȻÕȳȵȻ 

åâȵȹȻ ȿÙŇȿÅÈȽȻâÎȽ 

ȷßàȳȵåÙȽÝńåȲȻ 
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àȵȹȷàȲÄȽȷÉâÄȸȺ

âȳȵĮ ÉȴÝȹÄȳØȽȻ ÔÎȽ 

ȷØßȲåȲȻ 

åȿÅȲȻåÉȲȻÕȳȵȻÉß

îÝȾȲȻ ÊȵȹȻȿÚÔȽĵȳȵÈȽ 

ȿÅÈȽȻĉ åȿÅȲȻâȶÝȾȲȻ 

ȷßåâȵȹȻȿÙŇ ȿÅÈȽȻÄȳȵ 

ÕȳÅȳȵÄȽÝń ØÎȽȻ 

ȷÉßØȽ ÉÎȽÙÈȽ ÝɁ 

ȷß åâȵȹȻȿÙŇȿÅÈȽȻĉ 

ÝȳȵȻȷßÅȹČ åâȵȹȻȿÙŇ 

ȿÅÈȽȻ ȿÚÈȺȽ åȿÅȲȻ 

åÉȲȻÕȳȵȻĵȳȵÈȽȷâȲ

ȷßȬȻÅȾÞȽÉßȲ 

ØÎȽȻàÝȽȻÝȾȲȻåâȵȹȻ

ȿÙŇ ȿÅÈȽȻĉ 

- åØȴȻåØȲȻ 

ßȬȲÝȾȲȻÔɀÈȽ ȷȿÝ 

ȷåȲÄȽȷß (ÝȴÔȲ 

Ăÿ åÔɀÈȽȻ) åßÎȽ 

åȷâɀȻĵɁÈȺȽ ÙÔȽ 

âÄȽ Č åȿÈÈȽȻÙɀȲȻ 

ÚɀÞȽÄȳÉėÝȾȲȻĉ ÙȵȹÝɁØȽ 

ÝãȵÔȽȷâȲ ÄȳÉė 

ßÙȽÝȾȲȻåȲȻßɁȲȷÚɀ 

 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ȷÚȲȽÕȵÔȽĿÙȴȻ âÈȺȽ 

ȷÔȲȽâàȳȵÄȳȵÈȽÔɀÈȽ

ȷȿÚßɁÈȽȻȿÅÈȽȻĉ Õȳȵ 

ÄȳÉė ßÙȽÝȾȲȻ åȲȻ 
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ÝɁÔȽÔÝȽȻÔÈȽČ 

ȷØȲÄȽÊÄȽÔɀȸ 

ȷÊȲÈȽ ßȬÄȽßØȽßɁȳ 

âÎȽÝȾȲȻÄȳȵȷÊȲÈȽ

ßȬÄȽȿÅÈȽȻ 

- 

ȷßÊȳȵȻâØȣȽÉÈȽÉÄȽĶȵȹ 

ȷļÄȲÈȺȽȷßåßÎȽ

åȷâɀȻÕȳÅȳȵÄȽÝńÝȾȲȻ

Äȳȵ âȳßɁȳĵȳȵÈȽßØȽ 

ȷßÊȳȵȻâØȣȽÉÈȽÉÄȽĶȵȹ

ĵɁÈȺȽåØȴȻÊȵȹȻßɁȳ 

ȷßÔɀÈȽȻ (Ă) åȲȻ 

ȷß åßÎȽåȷâɀȻ 

ȷÉȲÈȺȽļÄÎȺȽȿÅÈȽȻĉ 

(artificial water 

recharge) 

Ĉ.ą ȷȿÝåßÎȽå

ȷâɀȻ 

ÉȴÝȹÄȳØȽȻ    

åÔɀÈȽȻ 

åĵĠßȲÞȽßɁȳÉɀØȣȽ

ÙÉȽÙÉėÎȽȻÉȴÝȹ 

ÅØȣȽÅɀȸÝńĵɁÈȺȽ 

åÝŎÄȽ 

ÉɀØȣȽÙÉȽÝń 

ȷȿÝåßÎȽ

åȷâɀȻ   

ÕȳÅȳȵÄȽȿÅÈȽȻ 

ȷȿÝÊȴàŃȲåßÎȽ

åȷâɀȻåȷÙĭ 

ȿÚÉȽȷÙĭàȲĵȳȵÈȽȷâȲ 

åÄȾȳŇȻâÄȽȷßȲÄȽ

ÝńÝȾȲȻÄȳȵ ȷàȾȲȺÙȱȻ 

ȷÉßØȽĉ åÕÄȽ 

ȷÚȲȽȿÙÙȱ åȷļÄȲÈȽȻ 

åßȲ ć.Ă ÔɀÈȽ 

ȷÚȲȽȿÙ ÕȲȻâÎȺȽ 

åĵĠȲ ßÞȽ ßɁȳȷâȲ 

ÙÉėÎȽȻ ĵɁÈȺȽ åÉȳȵÈȽ 

åÅȸÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾ

îȻ ÉȴÝȹÅØȣȽÅɀȸÝń å 

ÔɀÄȽ ȷßȻÊɀȸ ÕȲȻ  

àȾÉȽàȾň 

ĶńĵȳȵÈȽȷâȲ 

- åĵĠßȲÞȽßɁȳȷâȲÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻȷ

óÅȾȲÉɀȲ ÉȴÝȹÅØȣȽÅɀȸâÈȺȽÙȱâÎȽĊ 

- ÚȳÔȽÉÈȽÝńÉȴÝȹÅØȣȽÅɀȸÝńÉØÉȽÝȾȲȻÕȲȻßɁȳ 

ȿÅÈȽȻĉ  

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ

åÉȴåÉěȽÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽßȬÄȽßØȽÅØȣȽåÙȽ

ÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ ȷÜȻ 

ÄÈȽȻàȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽÝɁÔȽ 

ÔÝȽȻÔÈȽȿÙ 

ȿÅÈȽȻ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 
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    âÎȺȽȷàȾȲȺÙȱȻâÄȽ 

âȲȷßȻ åÉȴåÝȹ 

ÝȾȲȻÄȳȵ àȳȵÄȽØȲ 

ȷÊȲÈȽßȬÄȽâÈȺȽÙȱ 

âÎȽ 

- ÉȴÝȹÄȳØȽȻåÔɀÈȽȻÝɁ 

ÕɀÄȽ ßɁȳàȲȷâȲ 

åÝŎÄȽÝȾȲȻĵɁÈȺȽ å 

ÝŎÄȽ ÝȾȲȻÄȳȵ Éȵ 

ȷÊȲÈȽȻĉ ÄȳȵÈȽ ÔɀÞȽ 

ĿÙȴȻ ÉØÉȽÔÄȾ ÉɀØȣȽ 

ÙÉȽâÈȺȽâÎȽĊ 

 

- ÊȴÝȾȲȻĉ ȷàȲÈȽ 

ÉȲÝȾȲȻĵɁÈȺȽ ×ȲÔȵ 

ÙÉėÎȽȻÝȾȲȻÄȳȵ ÎÉȽ 

ÎÝȽȻÝń ÄȲÄɀÞȽ 

ȷßȻ åȷÕȲÄȽ 

åÄȶȿÙŇÙÉėÎȽȻÝȾȲȻßɁȳ

ȷâȲ âÔȽÝɁÔȽ 

ȷØßȲ ÝȾȲȻ ÔɀÈȽâȲ 

åâȵȹȻȿÙŇĿÙȴȻ 

âȳÝȽȻÊÎȽȻâÈȺȽÙȱ 

âÎȽĊ 

 

 -      

Ĉ.Ć ĶńÅÈȽȻÙÖþ ÉȴÝȹÄȳØȽȻ 

åÔɀÈȽȻåÝŎÄȽ

ÉȴÝȹÅØȣȽÅɀȸÝń 

åÉȴåÉěȽ 

ĶńÅÈȽȻÙÖþå

îȻ ÕȳÅȳȵÄȽÝń 

åÕÄȽȷÚȲȽȿÙÙȱ 

åȷļÄȲÈȽȻ åßȲ 

ć.Ă ÔɀÈȽȷÚȲȽȿÙÕȲȻ 

âÎȺȽ åÔȳȵÈȽȻ 

åÝŎÄȽ ÉȴÝȹÅØȣȽ ÅɀȸÝń  

åÔɀÄȽ ȷàȾȲȺÙȱȻ 

âÄȽâȲȷÉȷßȻ 

åÉȴåÝȹ ÝȾȲȻ 

àȳȵÄȽØȲâÈȺȽâÎȽĉ 

ÕȳȵĮåȿÙÈȽ ÉȴÝȹÄȳØȽȻ  

àȾÉȽàȾňĶń

ĵȳȵÈȽȷâȲ 

åÉȳȵÈȽåÅȸÉɀØȣȽÙÉȽÙÉėÎȽȻÝȾȲȻÉȴÝȹÅØȣȽÅɀȸȿÅÈȽȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ

åÉȴåÉěȽÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽßȬÄȽßØȽÅØȣȽåÙȽ

ÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽÝɁÔȽÔ

ÝȽȻÔÈȽȿÙȿÅÈȽȻ 
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åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    êßȳÞȲ ÔáȳȵÄȽÔɀÈȽ  

ĶńÅÈȽȻÙÖþ 

ȿÚÉȽȷÉȷâȲ 

ȷØßȲÝȾȲȻ ȷÊȲÈȽ 

ßȬÄȽßÝÎȽĊ 

      

Ĉ.ć àȶÕȵÄȾØȽȻÝȲ

ȷßȻĵɁÈȺȽȷÜȻ

åĵĠßȲÞȽ 

ÄÈȽȻßɁÈȽȻȷßȻ 

ÉȴÝȹÄȳØȽȻÝɁ 

ÞȲěȽâɀȲȻàȲ

ÝńÝȾȲȻÝȾȲȻȿÙȲȻ

àȲÝńȷļÄȲÈȺȽ 

ȷà/ȷß/ȷȿÝ

ÕȳÅȳȵÄȽȿÅÈȽȻ  

 

àȶÕȵÄȾØȽȻÝȲȷ

óȻĵɁÈȺȽȷÜȻ 

åĵĠßȲÞȽÄÈȽȻ

ßɁÈȽȻȷßȻåȲȻ 

ÕȳÅȳȵÄȽÝń 

ȷàȾȲȺÙȱȻȷßȻåÉȴ 

åÝȹÝȾȲȻåÔɀÄȽ 

åȥÄȹȿÙŇÕȲȻȷâȲ 

åÕÄȽȷÚȲȽȿÙÙȱ 

åȷļÄȲÈȽȻ åßȲ 

ć.ą Äȳȵ ȿÙØȽàÎȽ 

ßÎȽİŃØȽȻÙȱâÎȽĊ   

ßÙȽßȬȲ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ 

ȷÜȻÄÈȽȻȷßȻåȷÙ

íȽ ÕȳÅȳȵÄȽÝń 

ȷàĺȲȺÅȾßØȽ 

ȷàȾȲȺÙȱȻȷßȻ  

åÉȴåÝȹÝȾȲȻÉɀȲßɁȳÙȱ

âÎȽĊ Õȳȵ ȷàȾȲȺ ÙȱȻ 

ȷßȻåÉȴåÝȹÝȾȲȻ 

ÔɀÈȽ - 

- àȶÕȵåȿÈÈȽȻÙɀȲȻÚɀ  

ÞȽßȲ ĵɁÈȺȽÝȷÄȾØÙȽ 

ÅȾÄȽÝȾȲȻÔȵȹĮȿÙØȽÝńå

ÉȴåÉěȽÝȾȲȻ ȷÊȲÈȽ 

ßȬÄȽ ßÝÎȽĊ (ë 

ÜȲ Ď  

Myanmar/ Awba 

(#35880) § 

Environmental 

ȷàȾȲȺÙȱȻȷ

óȲ 

ȷàȾȲȺÙȱȻȷßȻåÉȴåÝȹÝȾȲȻåÔɀÄȽ 

åȥÄȹȿÙŇÕȲȻȷâȲ åÕÄȽȷÚȲȽȿÙÙȱ 

åȷļÄȲÈȽȻåßȲć.ą  Äȳȵ ȿÙØȽàÎȽßÎȽ 

İŃØȽȻ ÙȱâÎȽĊ 

 

åȿÅȲȻȷâȲ ȷàȾȲȺÙȱȻ âÄȽâȲȷßȻåÉȴ 

åÉěȽ ÝȾȲȻ ÔɀÈȽ-  

 

- ëÜȲâÎȽ àȶÕȵåȿÈÈȽȻÙɀȲȻÚɀÞȽßȲ ĵɁÈȺȽ 

ÝȷÄȾØÙȽ ÅȾÄȽÝȾȲȻÔȵȹĮȿÙØȽÝńåÉȴåÉěȽÝȾȲȻ 

ȷÊȲÈȽßȬÄȽßÝÎȽĊ 

 

- ëÜȲâÎȽ Safe Vehicle Policy and 

Training Safety Procedure åȲȻȷßȻÊɀȸĿÙȴȻ 

ȷÜȻÄÈȽȻȷâȲ ÉȳȵÄȽÙȾȳŇȻ×ȲÔȵȷÊȻĵɁÈȺȽ 

åĵĠßȲÞȽßɁȳȷâȲ ÉɀØȣȽÙÉȽÙÉėÎȽȻ ÝȾȲȻâÞȽÞȶ 

ÙȳȵĮȷÊȲÈȽȿÅÈȽȻåÉȴåÉěȽåȲȻ ȷÊȲÈȽßȬÄȽ 

ȿÅÈȽȻ  

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ

åÉȴåÉěȽÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽßȬÄȽßØȽÅØȣȽåÙȽ

ÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽ 

ÝɁÔȽÔÝȽȻÔÈȽ

ȿÙȿÅÈȽȻ 
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and Social Action 

Plan (ESAP) No. 1 

åß). 

 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    - ëÜȲâÎȽ Safe 

Vehicle Policy and 

Training Safety 

Procedure 

åȲȻȷßȻÊɀȸĿÙȴȻ 

ȷÜȻÄÈȽȻȷâȲ 

ÉȳȵÄȽÙȾȳŇȻ ×ȲÔȵȷÊȻ 

ĵɁÈȺȽ åĵĠßȲÞȽßɁȳ 

ȷâȲ ÉɀØȣȽÙÉȽ ÙÉėÎȽȻ 

ÝȾȲȻ âÞȽ ÞȶÙȳȵĮ 

ȷÊȲÈȽȿÅÈȽȻåÉȴå 

ÉěȽ (âÞȽÞȶÙȳȵĮ 

ȷÊȲÈȽ ȷßȻÊȳȵÈȽßȲ 

âȷÜȲ Ôȶ ÉȲÅȾŇÙȽ 

ÝȾȲȻĉ åÙȱåáÈȽ) 

åȲȻ ȷÊȲÈȽßȬÄȽ 

ßÝÎȽĊ(Myanmar/A

wba (#35880) § 

Environmental 

and Social Action 

Plan (ESAP) No. 

7) åß) 

 ĉ     

Ĉ.Ĉ àȵÙȽÈØȽȻÅɀÈȽ

ÄȾØȽȻÝȲȷßȻ 

ĵɁÈȺȽ 

ȷÜȻåĵĠȲ 

àȵÙȽÈØȽȻÅɀÈȽĵɁÈȺȽ 

áØȽÕÝȽȻåȷ

óȲÈȽ 

 

àȵÙȽÈØȽȻÅɀÈȽÄȾ

ØȽȻÝȲȷßȻĵɁÈȺȽ 

ȷÜȻåĵĠßȲÞȽ

ÄÈȽȻßɁÈȽȻȷßȻå

-ȷàȾȲȺÙȱȻȷßȻå 

ÉȴåÝȹÝȾȲȻåÔɀÄȽ 

åȥÄȹ ȿÙŇÕȲȻȷâȲ 

å ȷļÄȲÈȽȻ åßȲ 

ȷàȾȲȺÙȱȻȷ

óȲ 

- ȷàȾȲȺÙȱȻȷßȻåÉȴåÝȹÝȾȲȻåÔɀÄȽ 

åȥÄȹȿÙŇÕȲȻȷâȲ åȷļÄȲÈȽȻ åßȲ ć.ą 

ĵɁÈȺȽ Ĉ.Ā.ā ÔȳȵĮÄȳȵ ȿÙØȽàÎȽ ßÎȽİŃØȽȻÙȱ 

âÎȽĊ àȵÙȽÈØȽȻÅɀÈȽÄȾØȽȻÝȲȷßȻĵɁÈȺȽ ȷÜȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ

åÉȴåÉěȽÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽ ßȬÄȽßØȽÅØȣȽåÙȽ 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽÝɁÔȽ 

ÔÝȽȻÔÈȽȿÙ 

ȿÅÈȽȻ 
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ßÞȽÄÈȽȻßɁÈȽȻ

ȷßȻ 

- àȵÙȽÈØȽȻ 

ȷÊȲÈȽßȬÄȽ 

ȿÅÈȽȻĵɁÈȺȽ 

ȷÜȻåĵĠßȲÞȽ

ßɁȳ 

ÙÉėÎȽȻÝȾȲȻâȳȵ

ȷàɁȲÈȽÄȳȵÈȽ 

îȻÕȳÅȳȵÄȽÝń ć.ą ĵɁÈȺȽ Ĉ.Ā.ā ÔȳȵĮÄȳȵ 

ȿÙØȽ àÎȽ ßÎȽİŃØȽȻ 

Ùȱ âÎȽĊ àȵÙȽÈØȽȻ 

ÅɀÈȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ 

ȷÜȻÄÈȽȻȷßȻÊȳȵÈȽß

î ÕȳÅȳȵÄȽÝńÝȾȲȻÄȳȵ  

ȷàĺȲȺÅȾßØȽ 

åÉȴåÝȹÝȾȲȻÉɀȲßɁȳÙȱ 

âÎȽĊ 

ÄÈȽȻ ȷßȻÊȳȵÈȽßȲ ÕȳÅȳȵÄȽÝńÝȾȲȻÄȳȵ ȷàĺȲȺÅȾ 

ßØȽ åÉȴåÝȹÝȾȲȻÉɀȲßɁȳÙȱâÎȽĊ 

 

- ȷàáÈȽȷàÕɀÄȽÉØÉȽĵɁÈȺȽ ÝȴȻȷÜȻ 

åĵĠßȲÞȽ ÄȲÄɀÞȽȷßȻ ÉØÉȽÝȾȲȻ å 

ȷÊȲÄȽåéåȲȻàȵȹȻ ÔÙȽÊÈȽ ÕȲȻȿÅÈȽȻĉ 

ÕȲȻȷâȲ åÚɀȸķ 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

  ÔɀÞȽȿÅÈȽȻÝɁ 

ÕɀÄȽßɁȳàȲȷ

óȲ 

ÞȳȵÉȳÝȺȽȿÙØȣȽĵɁȹĮȷ

óȲ 

åÝńØȽåÝŃȲȻ 

ÕȵÔȽàŃÔȽÝń 

 - ȷàáÈȽȷàÕɀÄȽ 

ÉØÉȽĵɁÈȺȽ ÝȴȻȷÜȻ 

åĵĠßȲÞȽÄȲÄɀÞȽ

ȷßȻÉØÉȽÝȾȲȻ 

åȷÊȲÄȽ 

åéåȲȻàȵȹȻÔÙȽ 

ÊÈȽÕȲȻ ȿÅÈȽȻĉ 

 

-  ȷßȷÈɀķĵɁÈȺȽ åÝńØȽ 

åÝŃȲȻ ÝȾȲȻ ȿÙØȣȽàɀÈȺȽ 

Ýń ÄȲÄɀÞȽßØȽ 

ĉàȵȹȷàȲÄȽȷâȲ 

ÔÄȳȵÞȽ ȷß åÄȲ 

åÄɀÞȽȷÙȻÙÉėÎȽȻÝ

úîȻĵɁÈȺȽ 

åȷÈɀķåÝńØȽ ÚÝȽȻ  

(suction hoods)  

ÝȾȲȻ ÔÙȽ ÊÈȽ 

ÕȲȻȿÅÈȽȻĉ  

- ÉȴÝȹÄȳØȽȻâÎȽ 

åĿÝȸ ÔÝȽȻĵɁÈȺȽ 

ÄȾÙØȽȻ 

 -  ȷßȷÈɀķĵɁÈȺȽ åÝńØȽåÝŃȲȻÝȾȲȻ ȿÙØȣȽàɀÈȺȽÝń 

ÄȲÄɀÞȽßØȽ àȵȹȷàȲÄȽȷâȲ ÔÄȳȵÞȽȷß 

åÄȲåÄɀÞȽ ȷÙȻÙÉėÎȽȻÝȾȲȻĵɁÈȺȽ åȷÈɀķ 

åÝńØȽÚÝȽȻ (suction hoods)  ÝȾȲȻÔÙȽ 

ÊÈȽÕȲȻȿÅÈȽȻĉ  

 

-  ÉȴÝȹÄȳØȽȻâÎȽ åĿÝȸÔÝȽȻĵɁÈȺȽ ÄȾÙØȽȻ 

åàȵÙȽâÝȲȻ ÝȾȲȻåȿÙÈȽ ȷÊȲÄȽàȵÙȽȷßȻ 

àȵÙȽâȲȻÝȾȲȻåÔɀÄȽ åàȵÙȽâÝȲȻÝȾȲȻĎ 

ÝȷÄȾØÙȽÅȾÄȽÞĵĠßȲȻÄȳȵ ȷÚȲȽ ȷÊȲÈȽĿÙȴȻ 

ÉØÉȽÄȾȷâȲȿÙþØȲÝȾȲȻÄȳȵ ȷÚȲȽÕȵÔȽ 

ȷȿÚßɁÈȽȻßØȽ 

(Myanmar/Awba (#35880) § 

Environmental and Social Action Plan 

(ESAP) No. 2)åßĉ 
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åàȵÙȽâÝȲȻÝȾȲȻ 

åȿÙÈȽ ȷÊȲÄȽ àȵÙȽ 

ȷßȻ àȵÙȽâȲȻÝȾȲȻ 

åÔɀÄȽ åàȵÙȽ 

âÝȲȻ ÝȾȲȻĎ 

ÝȷÄȾ 

ØÙȽÅȾÄȽÞĵĠßȲȻÄȳȵ 

ȷÚȲȽȷÊȲÈȽ ĿÙȴȻ ȿÙ 

þØȲÄȳȵ ȷÚȲȽ 

ÕȵÔȽ ȷȿÚßɁÈȽȻßØȽ 

(Myanmar/ Awba 

(#35880) § 

Environmental 

and Social Action 

Plan (ESAP) No. 

2)åß 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽÔȲ

áØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

Ĉ.Āÿ ÉȴȻÙɀȲȻȷßȻĵɁÈȺȽ

åâÄȽȷÝɀȻ 

áÝȽȻȷÄȾȲÈȽȻÝń 

åàȵÙȽåÄȳȵÈȽ

åÅɀÈȺȽåàÝȽȻ

ÝȾȲȻÔȳȵȻÔÄȽ  

àȲȿÅÈȽȻĵɁÈȺȽ 

ȷÖâÕɀÄȽ 

ÄȵØȽÊȳȵÈȽÝȾȲȻ 

ÔȳȵȻÝȾȲȻàȲ 

ȿÅÈȽȻĉ 

åâÄȽȷÝɀȻ 

áÝȽȻȷÄȾȲÈȽȻÝń 

ÝȾȲȻÔȳȵȻÔÄȽ  

àȲȿÅÈȽȻ(positi

ve impacts) 

- åßÎȽåÅȾÈȽȻ 

ȿÙÎȺȽÝȴȷâȲȷÖâ 

ÅȹÄȳȵ ÅØȣȽåÙȽȿÅÈȽȻ 

- âÔȽÝɁÔȽÅȾÄȽ 

ÝȾȲȻȿÚÈȺȽ ȷÖâÔɀÈȽȻ 

ȷÕȲÄȽÙȹȺȷßȻĵɁÈȺȽ 

áØȽȷÊȲÈȽÝńÝȾȲȻÄȳȵ 

åâȵȹȻȿÙŇȿÅÈȽȻĉ 

ȷÄȲÈȽȻȷ

óȲ 

åÄȾȳŇȻ 

âÄȽ 

ȷßȲÄȽÝń 

- åßÎȽåÅȾÈȽȻȿÙÎȺȽÝȴȷâȲ ȷÖâÅȹÄȳȵ 

ÅØȣȽåÙȽȿÅÈȽȻĵɁÈȺȽ 

- âÔȽÝɁÔȽÅȾÄȽÝȾȲȻȿÚÈȺȽ ȷÖâÔɀÈȽȻ  

ȷÕȲÄȽÙȹȺȷßȻĵɁÈȺȽ áØȽȷÊȲÈȽÝńÝȾȲȻÄȳȵ åâȵȹȻ 

ȿÙŇȿÅÈȽȻĉ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

åÉȴåÉěȽÝȾȲȻåȷÄȲÈȽ

åÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽ 

ßØȽÅØȣȽåÙȽÕȲȻȷâȲ 

åÚɀȸķ 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ ÄȾØȽȻÝȲȷßȻĵɁÈȺȽ 

ȷÜȻÄÈȽȻàȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽÔ 

ȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽÝɁÔȽ 

ÔÝȽȻÔÈȽȿÙ 

ȿÅÈȽȻ 

Ĉ.ĀĀ åȷȿÅÅȹåȷ

óȲÄȽ åé 

áØȽȷÊȲÈȽÝńÝȾ

îȻ 

ÞȲěȽâɀȲȻàȲ

ÝńĵɁÈȺȽ 

åàȵÙȽâÝȲȻÝ

úîȻĎ 

àȶáÈȽÝńŀÄȴȻ 

ļÄÙȽȷßȻ 

 

àȶÕȵåȷȿÅÅȹ

åȷÊȲÄȽåé

ÝȾȲȻȷÊȲÄȽ 

àȵÙȽĿÙȴȻÉȴȻȿÅÈȽȻ 

ȷàȾȲȺÙȱȻȷßȻåÉȴ 

åÝȹÝȾȲȻåÔɀÄȽ 

åȥÄȹȿÙŇÕȲȻȷâȲ 

åÕÄȽȷÚȲȽȿÙÙȱ 

åȷļÄȲÈȽȻåßȲ 

ć.ą Äȳȵ 

ßÎȽİŃØȽȻÙȱâÎȽĊ 

àȾÉȽàȾňĶń

ĵȳȵÈȽȷâȲ 

- ȷàȾȲȺÙȱȻȷßȻåÉȴåÝȹÝȾȲȻåÔɀÄȽ 

åȥÄȹȿÙŇÕȲȻȷâȲ åÕÄȽȷÚȲȽȿÙÙȱ 

åȷļÄȲÈȽȻåßȲ ć.ą Äȳȵ ßÎȽİŃØȽȻÙȱâÎȽĊ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻå

ÉȴåÉěȽÝȾȲȻåȷÄȲÈȽå

ÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽßØȽ

ÅØȣȽåÙȽÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽ 

ÝɁÔȽÔÝȽȻÔÈȽ

ȿÙȿÅÈȽȻ 
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Ĉ.Āā ÝȷÔȲȽÔÊ

ÞȳȵÉȳÝȺȽÝńȿÚÉȽÙɀȲ

÷ȿÅÈȽȻ 

ÉȴÉěȽÝÕȲȻȷ

óȲ 

ÞȳȵÉȳÝȺȽÝńÝȾȲȻ 

ȷßÕȵÄȳȵ 

ÎÉȽÎÝȽȻ 

åØÎȽÄȾȷÉ 

ȿÅÈȽȻ ĵɁÈȺȽ 

àȶÕȵÄȾØȽȻÝȲ ȷ

óȻÕȳÅȳȵÄȽ 

ȿÅÈȽȻ 

- 

âÞȽÞȶÙȳȵĮȷÊȲÈȽȷß

÷ĵɁÈȺȽ åȷßȲÈȽȻ 

ȷØßȲÝȾȲȻ åÙȱ 

åáÈȽ 

čÈȽȻÔȳȵĮåÔɀÄȽ 

åȷßȻȷÙĭŀÄȳŇÔÈȽ 

ȿÙÈȽÊÈȽÝńĵɁÈȺȽ 

ÔȵȹĮȿÙØȽÝńåÉȴåÉěȽ

Äȳȵ ȷÚȲȽȷÊȲÈȽȿÅÈȽȻĊ  

(Myanmar/Awba 

(#35880) § 

Environmental 

and Social Action 

Plan (ESAP) No. 

1) åßĉ 

- ȷàȲÈȽÉȲÊȴ ÄØȽ 

ÝȾȲȻĵɁÈȺȽ ×ȲÔȵ âȳȵ 

ȷàɁȲÈȽ ßȲ 

 

åàÞȽå

àÔȽ 

 

- âÞȽÞȶÙȳȵĮȷÊȲÈȽȷßȻĵɁÈȺȽ åȷßȲÈȽȻ 

ȷØßȲÝȾȲȻ åÙȱåáÈȽ čÈȽȻÔȳȵĮåÔɀÄȽ 

åȷßȻȷÙĭ ŀÄȳŇÔÈȽ ȿÙÈȽÊÈȽÝńĵɁÈȺȽ 

ÔȵȹĮȿÙØȽÝńåÉȴåÉěȽÄȳȵ ȷÚȲȽȷÊȲÈȽȿÅÈȽȻĊ  

- ȷàȲÈȽÉȲÊȴÄØȽÝȾȲȻĵɁÈȺȽ ×ȲÔȵ 

âȳȵȷàɁȲÈȽßȲȷØßȲÄȳȵ åàȵȹÙȳÔȽȷØßȲÝȾȲȻ 

ÔɀÈȽ  ȷØßȲÅȾÕȲȻâÈȺȽâÎȽĊ ȷàȲÈȽÉȲ 

Êȴâȳȵ ȷàɁȲÈȽÝńĵɁÈȺȽ åĵĠȲßȲÞȽȿÚÉȽȷÉ 

ĵȳȵÈȽȷâȲ ÙÉėÎȽȻÝȾȲȻåÔɀÄȽ  Secondary 

Containment (åĵĠȲßȲÞȽȿÚÉȽȷÉĵȳȵÈȽȷâȲ  

ÙÉėÎȽȻÝȾȲȻ ÚȳÔȽÉÈȽÝń åÔɀÄȽ ȷÊȲÈȽßȬÄȽ 

ßØȽÕȲȻßɁȳȷâȲÉØÉȽ) ÝȾȲȻÕȲȻ ßɁȳȿÅÈȽȻĉ 

(Myanmar/Awba (#35880) § 

Environmental and Social Action Plan  

(ESAP) No. 5) åßĉ 

- ÎÉȽÎÝȽȻÝńÄȲÄɀÞȽȷßȻ Facilities 

ßɁȳȷâȲ âÔȽÝɁÔȽȷØßȲÝȾȲȻÔɀÈȽâȲ Êȴĉ 

ȷàȲÈȽÉȲÊȴĵɁÈȺȽ ×ȲÔȵÙÉėÎȽȻÝȾȲȻÄȳȵ 

ÕȲȻßɁȳȿÅÈȽȻĊ ÝȳȵȻßȬȲĿÙȴȻȷØȲÄȽ ÝȳȵȻȷßÝȾȲȻ  

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ

åÉȴåÉěȽÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽßȬÄȽßØȽÅØȣȽåÙȽ

ÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽÅȾŇÙȽâȶåÚɀȸķ 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻĵɁÈȺȽȷÜȻÄÈȽȻ

àȵȹȨÅŇȹȷßȻåÚɀȸķ 

àȵÙȽÈØȽȻ 

àÎȽÙÔȽ 

ÉěȽ 

ÔȷàĺȲÄȽ 

ëÜȲåȲȻ  

àÉěȽ 

ÝɁÔȽÔÝȽȻÔÈȽ

ȿÙȿÅÈȽȻ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ȷØßȲÄȳȵ åàȵȹ ÙȳÔȽ 

ȷØßȲÝȾȲȻÔɀÈȽ ȷØ 

ßȲÅȾÕȲȻ âÈȺȽ 

âÎȽĊ ȷàȲÈȽÉȲÊȴ 

âȳȵȷàɁȲÈȽÝńĵɁÈȺȽ 

åĵĠȲßȲÞȽȿÚÉȽȷÉ 

ĵȳȵÈȽȷâȲ ÙÉėÎȽȻ 

ÝȾȲȻåÔɀÄȽ  

Secondary 

Containment 

(åĵĠȲßȲÞȽȿÚÉȽȷÉ 

  ÉȴÊÈȽȻĵȳȵÈȽßØȽ ȷßÄȾÊÈȽȷȿÅ ȷàĺȲÝȾȲȻ 

ÕȲȻßɁȳȿÅÈȽȻĉ  

- ȷßȷȿÝȲÈȽȻÉØÉȽÕȸâȳȵĮ ÝÉɀØȣȽÙÉȽÝȴ 

Êȴ/åÊȴÚÝȽȻȷâȲ ÄȳßȳÞȲÝȾȲȻÔɀÈȽ ȷßÄȾ 

ÊÈȽȷȿÅȷàĺȲÝɁ ȷßÝȾȲȻÄȳȵ ȿÚÔȽâØȽȻȷÉ 

ȿÅÈȽȻĉ 

-  ÊȴÙȱȷâȲȷßÝȾȲȻ ÝȷÔȲȽÔÊ ÚȳÔȽ 

ÉÈȽÝńåȲȻ ÄȲÄɀÞȽßØȽ ȷß/Êȴ ÅɀȸȿÅȲȻâØȣȽ 

ÉÈȽÝń ÉØÉȽ/ÙÉėÎȽȻ ÝȾȲȻÔÙȽÊÈȽÕȲȻßɁȳȿÅÈȽȻĉ 

-  ÊȴåØÎȽÄȾȷØȷâȲȷßÝȾȲȻÄȳȵ àȳȵÈȽÉÈȽß 

ȷßÊȳȵȻâȳÝȽȻÊÎȽȻâȶȿÚÈȺȽ ÉȵȷÊȲÈȽȻßÝÎȽ 
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ĵȳȵÈȽȷâȲ ÙÉėÎȽȻÝȾȲȻ 

ÚȳÔȽÉÈȽÝńåÔɀÄȽ 

ȷÊȲÈȽßȬÄȽßØȽÕȲȻ 

ßɁȳȷâȲ ÉØÉȽ) 

ÝȾȲȻÕȲȻ 

ßɁȳâÈȺȽâÎȽ 

(Myanmar/Awba 

(#35880) § 

Environmental 

and Social Action 

Plan  

(ESAP) No. 5) åßĉ 

-  ÎÉȽÎÝȽȻÝńÄȲ 

ÄɀÞȽȷßȻ Facilities 

ßɁȳȷâȲ âÔȽÝɁÔȽ 

ȷØßȲÝȾȲȻÔɀÈȽâȲ 

Êȴĉ ȷàȲÈȽÉȲ ÊȴĵɁÈȺȽ 

×ȲÔȵ ÙÉėÎȽȻÝȾȲȻÄȳȵ 

ÕȲȻßɁȳßÝÎȽĊ ÝȳȵȻßȬȲ 

ĿÙȴȻȷØȲÄȽ ÝȳȵȻȷßÝȾȲȻ 

ÉȴÊÈȽȻĵȳȵÈȽßØȽ ȷßÄȾ 

ÊÈȽȷȿÅ ȷàĺȲÝȾȲȻ 

ÕȲȻßɁȳßÝÎȽĊ 

 

 

(ȷØȲÄȽÙȳȵÈȽȻ åÊÈȺȽÝȾȲȻÔɀÈȽâȲ åâȵȹȻȿÙŇ 

ßØȽ) 

-  ÊȴĉȷàȲÈȽÉȲÊȴĉ ×ȲÔȵÙÉėÎȽȻ 

ÚȳÔȽÉÈȽÝńÝȾȲȻåÔɀÄȽ ÅȾÄȽÅȾÈȽȻâØȣȽßɁÈȽȻ 

ȷßȻ àȵÙȽÈØȽȻÝȾȲȻåÔɀÄȽ àÝȽȻİŃØȽÅȾÄȽ 

ÝȾȲȻ ÕȲȻßɁȳȿÅÈȽȻĉ 

 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ÕȳÅȳȵ

ÄȽÝńêßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽÔȲ

áØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    - ȷßȷȿÝȲÈȽȻÉØÉȽÕȸ 

âȳȵĮ ÝÉɀØȣȽ ÙÉȽÝȴ 

Êȴ/åÊȴ ÚÝȽȻȷâȲ 

ÄȳßȳÞȲÝȾȲȻÔɀÈȽ 

ȷßÄȾ ÊÈȽȷȿÅ 

ȷàĺȲÝɁ ȷßÝȾȲȻÄȳȵ 
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ȿÚÔȽâØȽȻȷÉȿÅÈȽȻĉ 

 

-  ÊȴÙȱȷâȲȷßÝȾȲȻ 

ÝȷÔȲȽ ÔÊ ÚȳÔȽ 

ÉÈȽÝńåȲȻ ÄȲ ÄɀÞȽ 

ßØȽ ȷß/Êȴ ÅɀȸȿÅȲȻ 

âØȣȽÉÈȽÝń ÉØÉȽ 

/ÙÉėÎȽȻÝȾȲȻ 

ÔÙȽÊÈȽÕȲȻßɁȳȿÅÈȽȻĉ 

 

-  ÊȴåØÎȽÄȾȷØ 

ȷâȲ ȷßÝȾȲȻÄȳȵ 

àȳȵÈȽÉÈȽß ȷßÊȳȵȻ 

âȳÝȽȻÊÎȽȻâȶȿÚÈȺȽ  

Éȵ ȷÊȲÈȽȻßÝÎȽ 

(ȷØȲÄȽÙȳȵÈȽȻåÊÈȺȽÝ

úîȻÔɀÈȽâȲ 

åâȵȹȻȿÙŇßØȽ) 

 

-  ÊȴĉȷàȲÈȽÉȲÊȴĉ 

×ȲÔȵ ÙÉėÎȽȻÚȳÔȽ 

ÉÈȽÝńÝȾȲȻåÔɀÄȽ 

ÅȾÄȽÅȾÈȽȻ âØȣȽßɁÈȽȻ 

ȷßȻ àȵÙȽ ÈØȽȻÝȾȲȻ 

åÔɀÄȽ àÝȽȻİŃØȽ 

ÅȾÄȽ ÝȾȲȻÕȲȻßɁȳß 

ÝÎȽĊ 

 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽÔȲ

áØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

Ĉ.ĀĂ ÝȷÔȲȽÔÊ 

ÕȳÅȳȵÄȽÝńĉ 

ÝȷÔȲȽÔÊ 

ÕȳÅȳȵÄȽÝńĉ 

åàȵÙȽâÝȲȻÝȾ

îȻĵɁÈȺȽ 

- ÝȴȻȷÜȻ ÄȲ 

ÄɀÞȽȷßȻ ÉØÉȽåȲȻ 

åàÞȽå

àÔȽ 

- ÝȴȻȷÜȻÄȲÄɀÞȽȷßȻÉØÉȽ åȲȻ 

åȷÊȲÄȽåéĉ ×ȲÔȽÅɀȸÅØȽȻĉ ÆȳȵȷÕȲÈȽĉ SL 

ȷàȾȲȺÙȱȻ âÄȽâȲ ȷßȻ 

åÉȴåÉěȽÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

åÉȴåÉěȽÝȾȲȻåȷÄȲÈȽ

ÉȴÝȹÄȳØȽȻåȵÙȽ

ÅȾŇÙȽâȶåÚɀȸķ

àȵÙȽÈØȽȻàÎȽ

ÙÔȽÉěȽ
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ÝȴȻȷÜȻåĵĠß

îÞȽ 

ÝȴȻȷÜȻ 

åĵĠȲßÞȽ  

ȿÙÎȽâȶàȶÕȵȷ

óȻÄÈȽȻàȵȹȨÅŇȹ

ȷßȻ 

åȷÊȲÄȽåéĉ 

×ȲÔȽÅɀȸÅØȽȻĉ 

ÆȳȵȷÕȲÈȽĉ SL 

Building, WP 

Building, SP 

Building, SC 

Building, Utility 

Building, Drum 

Crusher Building 

ÔȳȵĮÔɀÈȽ 

ÔÙȽÊÈȽÕȲȻȿÅÈȽȻĉ 

 

-  ÝȴȻȷàȲÈȽÝńȿÚÉȽ 

ÙɀȲȻâÎȺȽ åÅȱ ÔéȻ 

ÅȾÈȽȻ àȵÙȽ ȷÊȲÈȽßØȽ 

ÝȿÚÉȽÝȷØ ȷàȺ ÄȾÈȺȽ 

ÕȲȻßÝÎȺȽ åßȲ 

ÝȾȲȻÄȳȵ ȷàȺ 

ÄȾÈȺȽÕȲȻ ȿÅÈȽȻĉ 

- ÝȴȻȷÜȻȷàȺ ÄȾÈȺȽ 

ȷßȻ âÈȽ ÔØȽȻĵɁÈȺȽ 

ÝȴȻȷÜȻÄȲÄɀÞȽ 

ȷßȻŀÄȳŇÔÈȽ ȷàȺ 

ÄȾÈȺȽÝńÝȾȲȻ 

ȿÙÈȽÊÈȽÕȲȻȿÅÈȽȻĉ  

 Building, WP Building, SP Building, SC 

Building, Utility Building, Drum 

Crusher Building ÔȳȵĮÔɀÈȽ 

ÔÙȽÊÈȽÕȲȻȿÅÈȽȻĉ 

- HAIC âÎȽ ȿÝØȽÝȲĵȳȵÈȽÈȹ åÝȾȳŇȻâȲȻ àÝȽȻ 

İŃØȽÅȾÄȽÝȾȲȻĵɁÈȺȽåÎȴ ÝȴȻȷÜȻ åĵĠȲßȲÞȽ 

ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴåÝȹÝȾȲȻ ĵɁÈȺȽ åȷßȻȷÙĭ 

ÔȵȹĮȿÙØȽȷßȻ ŀÄȳŇÔÈȽȿÙÈȽÊÈȽÝń åÉȴåÉěȽÄȳȵ 

ȷßȻÊɀȸâÈȺȽÙȱâÎȽĊ 

-  ÝȴȻȷàȲÈȽÝńȿÚÉȽÙɀȲȻâÎȺȽåÅȱ ÔéȻ 

ÅȾÈȽȻàȵÙȽ ȷÊȲÈȽßØȽ ÝȿÚÉȽÝȷØ ȷàȺÄȾÈȺȽ 

ÕȲȻßÝÎȺȽ åßȲÝȾȲȻÄȳȵ ȷàȺÄȾÈȺȽ 

ÕȲȻȿÅÈȽȻĉ 

- ÝȴȻȷÜȻȷàȺÄȾÈȺȽȷßȻ âÈȽ ÔØȽȻĵɁÈȺȽ 

ÝȴȻȷÜȻÄȲÄɀÞȽ ȷßȻŀÄȳŇÔÈȽȷàȺÄȾÈȺȽÝń 

ÝȾȲȻ ȿÙÈȽÊÈȽÕȲȻȿÅÈȽȻĉ  

 

 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽßȬÄȽßØȽÅØȣȽ åÙȽ 

ÕȲȻȷâȲ åÚɀȸķ 

 

åÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽ 

ßØȽÅØȣȽåÙȽÕȲȻȷâȲ 

åÚɀȸķ 

 

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻ

ĵɁÈȺȽȷÜȻ 

ÄÈȽȻàȵȹȨÅŇȹȷ

óȻåÚɀȸķ 

ÔȷàĺȲÄȽ 

Ĉ.Āă âÜȲáâÞȹ

ËȲÔ 

(ÉɀÝȽȻåÈȽ ĵɁÈȺȽ 

ȷßâȵȹȻÉɀȸÝń 

àȵÙȽÈØȽȻàÎȽ

ÙÔȽÉěȽ 

åÔɀÈȽȻÉɀÝȽȻ 

åÈȽåâȵȹȻȿÙŇȿÅ

ÈȽȻ 

×ȲÔȽåȲȻ 

ÕȵÔȽàȵÙȽȿÅÈȽȻ

ĵɁÈȺȽ 

ÉÄȽÝńàȵÙȽÈØȽȻ

ÝȾȲȻÔɀÈȽ 

ȷàȲÈȽÉȲÔȳȵÄȽ 

- àĺÙȽÉÉȽ 

×ȲÔȽåȲȻ âȵȹȻÉɀȸ Ýń 

ȷàĺȲȺÅȾßØȽĵɁÈȺȽ 

ÉÄȽĶȵȹ åÔɀÈȽȻ ÉɀÝȽȻ 

åÈȽÕȳȷßȲÄȽÝń 

ȿÝŅÈȺȽÔÈȽßØȽ  

 

ȷàȾȲȺÙȱȻȷ

óȲ 

- àĺÙȽÉÉȽ×ȲÔȽåȲȻâȵȹȻÉɀȸÝń ȷàĺȲȺÅȾßØȽĵɁÈȺȽ 

ÉÄȽĶȵȹ åÔɀÈȽȻ ÉɀÝȽȻåÈȽÕȳȷßȲÄȽÝń ȿÝŅÈȺȽ 

ÔÈȽßØȽ ÉɀÝȽȻåÈȽâȵȹȻ ÉɀȸÝń ÉȴÝȹÅØȣȽÅɀȸÝń åÉȴ 

åÉèùÄȳȵ ȷßȻÊɀȸȿÅÈȽȻĉ 

- 

åÅȾȳŇķȷâȲÉɀÝȽȻåÈȽåâȵȹȻÅȾÝńåÉȴåÉěȽÝȾȲȻ 

ȷàȾȲȺÙȱȻ âÄȽâȲ ȷßȻ 

åÉȴåÉěȽ ÝȾȲȻ 

åȷÄȲÈȽåÕÎȽȷÚȲȽ

ȷÊȲÈȽßȬÄȽßØȽÅØȣȽ 

åÙȽÕȲȻȷâȲ åÚɀȸķ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻå

ÉȴåÉěȽÝȾȲȻåȷÄȲÈȽå

ÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽßØȽ

ÅØȣȽåÙȽÕȲȻȷâȲ åÚɀȸķ 

 

ÉȴÝȹÄȳØȽȻåȵÙȽ

ÅȾŇÙȽâȶåÚɀȸķ

ĵɁÈȺȽ 

ÄȾØȽȻÝȲȷßȻ

ĵɁÈȺȽȷÜȻ 

ÄÈȽȻàȵȹȨÅŇȹ 

àȵÙȽÈØȽȻàÎȽ

ÙÔȽÉěȽ

ÔȷàĺȲÄȽ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 
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ÝńÙȵȹÉȹ ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ åĵĠßȲÞȽ ÔȲáØȽßɁȳâȶÝȾȲȻ ûÙȽȿÅÈȽȻÊȳȵÈȽßȲ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

   ĶȳȵÄȽåâȵȹȻȿÙŇ 

ȿÅÈȽȻ ĶȵÙȽłÄÈȽȻ 

ȷàȲÈȽÉȲÝȾȲȻ

Äȳȵ åàɀØȽ 

åÄĻȹâȵȹȻÉɀȸȿÅÈȽȻ 

ȷļÄȲÈȺȽ 

âÜȲáâÞȹË

îÔÝȾȲȻ 

ÊȵȹȻĶńȹȻȿÅÈȽȻ 

(ȿÙØȽàÎȽȿÙÎȺȽĿ

ûȳŇȻĿÝȸÝãȵÔȽȷ

óȲ)ĉ 

ȷÖâÅȹàȶÕȵĎ 

àĺÙȽÉÉȽ×ȲÔȽ

åȲȻÅɀȸȷáÝńÄȳȵ 

ÊȳȵȻÊȳȵȻßȬȲȻßȬȲȻ 

ÕȳÅȳȵÄȽȷÉĿÙȴȻ 

ȷÖâÅȹàȶÕȵå

ÔɀÄȽ 

àĺÙȽÉÉȽÝȴȻ 

ßßɁȳÝńØÎȽȻÙȱȻà

îĵȳȵÈȽȿÅÈȽȻ 

ÉɀÝȽȻåÈȽâȵȹȻÉɀȸÝń 

ÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉèù

Äȳȵ ȷßȻÊɀȸȿÅÈȽȻĉ 

- 

åÅȾȳŇķȷâȲÉɀÝȽȻåÈȽ 

åâȵȹȻÅȾÝń åÉȴ 

åÉěȽÝȾȲȻÝɁȲ 

ȷåȲÄȽÙȱåÔȳȵÈȽȻȿÚ

ÉȽÙȱâÎȽĊ 

- 

åȷÊȲÄȽåéÝȾȲȻ

åȲȻ 

âÜȲáÙÔȽáØȽȻ 

ÄȾÈȽĵɁÈȺȽ âãËȲ 

ÔȿÚÉȽȷâȲ ÖȴËȳȵÈȽȻ 

ÝȾȲȻȿÚÈȺȽȷÊȲÄȽ 

àȵÙȽȿÅÈȽȻĉ èÙÝȲ-

àĺÙȽÉÉȽÉɀÝȽȻåÈȽȷŁÅ

ÔȲßØȽ ȷåȲÄȽ 

ÙȱÔȳȵĮ ÄȳȵàȵÙȽȷÊȲÈȽ 

âÈȺȽâÎȽĉ 

- 

åȷÊȲÄȽåéÔÉȽ

ÅȵĎ êßȳÞȲåȲȻ 

àȵȹȻÄȳȵ ÝȴȻÕɀØȽȻ 

ÕȲȻßØȽ ÝàȳȵåÙȽÙȱĉ 

åàȳȵ åȷàȾȲÄȽ 

ÕȳØȽȻÅȾŇÙȽÝńÝȾȲȻĵɁÈȺȽ 

åȲĶȵȹÅȹÄȳßȳÞȲÝȾȲȻ

Äȳȵ àȳȵåÙȽ âàȳȵ 

åàÈȽȻȷßȲÈȽ 

ȷÙȻÉɀÝȽȻ ÝńĵɁÈȺȽ 

 ÝɁȲ ȷåȲÄȽÙȱåÔȳȵÈȽȻȿÚÉȽÙȱâÎȽ- 

- åàÈȽȻȷßȲÈȽ ßɁȳâÎȺȽ ȷØßȲÔɀÈȽ 

ÝȴȻåàÈȽȻȷßȲÈȽ ÕȲȻ ßɁȳÝń ÄȳȵȷàĺȲȺÅȾȿÅÈȽȻĉ 

åàȳȵåȷàȾȲÄȽ ÕȳØȽȻÅȾŇÙȽÝńÝȾȲȻĵɁÈȺȽ åȲĶȵȹÅȹ 

ÄȳßȳÞȲÝȾȲȻÄȳȵ àȳȵåÙȽâàȳȵ åàÈȽȻȷßȲÈȽ 

ȷÙȻÉɀÝȽȻĵȳȵÈȽÝńßɁȳȿÅÈȽȻĉ 

- àĺÙȽÉÉȽÝȴȻÄȳȵ ȷÅĻÔȲßØȽ ÙȳȵÝȳȵÉɀÝȽȻ 

åÈȽâÄȽâȲȷâȲ Light Emitting Diode 

(LED) åàÈȽȻȷßȲÈȽ åâȵȹȻȿÙŇȿÅÈȽȻĉ 

 

- Printers -  ĶȵȹȻâȵȹȻÄɀØȽÙȾňÔȲĉ ÙßÈȺȽÔȲĉ 

ȷÝȲȽØȴÔȲÝȾȲȻÄȳȵ ĶȵȹȻÊÈȽȻÅȾȳØȽÔɀÈȽ ÙȳÔȽÕȲȻ 

ÅȸȺȿÅÈȽȻĉ ÙßÈȺȽÕȵÔȽâÎȺȽ åÅȱ ȿÚÉȽĵȳȵÈȽâÝĺ 

ÉɀÝȽȻåÈȽ åâÄȽâȲÊȵȹȻ Mode Äȳȵ 

åâȵȹȻȿÙŇĿÙȴȻ ÝàȳȵåÙȽȷâȲ ÙßÈȺȽÕȵÔȽȿÅÈȽȻ 

åȲȻàȵȹȻÄȳȵ ȷßɁȲÈȽļÄěȽȿÅÈȽȻĵɁÈȺȽ ȿÙØȽàÎȽ 

åâȵȹȻȿÙŇâÎȺȽåÅȱÝɁâȲ ÚɀÈȺȽȿÅÈȽȻĉ 

 

- Photocopiers  âȵȹȻÄɀØȽÙȾňÔȲĉ 

ÙßÈȺȽÔȲĉ ȷÝȲȽØȴÔȲÝȾȲȻÄȳȵ ĶȵȹȻÊÈȽȻÅȾȳØȽÔɀÈȽ 

ÙȳÔȽÕȲȻÅȸȺȿÅÈȽȻĉ ÉɀÝȽȻåÈȽåâÄȽâȲÊȵȹȻ 

Mode Äȳȵ åâȵȹȻȿÙŇĿÙȴȻ ÔÉȵÔȷáȻÔÎȽȻ  

ÙßÈȺȽÕȵÔȽȿÅÈȽȻÄȳȵâȲȷÊȲÈȽßȬÄȽßØȽ 

 

- Printers -  ĶȵȹȻâȵȹȻÄɀØȽÙȾňÔȲĉ ÙßÈȺȽÔȲĉ 

ȷÝȲȽØȴÔȲÝȾȲȻÄȳȵ ĶȵȹȻÊÈȽȻÅȾȳØȽÔɀÈȽ ÙȳÔȽ 

ÕȲȻÅȸȺȿÅÈȽȻĉ ÙßÈȺȽÕȵÔȽâÎȺȽ åÅȱ 

ȿÚÉȽĵȳȵÈȽâÝĺ ÉɀÝȽȻåÈȽ åâÄȽâȲÊȵȹȻ Mode 

Äȳȵ åâȵȹȻȿÙŇĿÙȴȻ ÝàȳȵåÙȽȷâȲ ÙßÈȺȽ 

ÕȵÔȽȿÅÈȽȻ åȲȻàȵȹȻÄȳȵ ȷßɁȲÈȽļÄěȽ âÈȺȽÙȱ 

âÎȽĊ 

 

- ȷÝȲȽÔȲÝȾȲȻÄȳȵ åâȵȹȻÝȿÙŇÙȱÄ 

  ȷßȻåÚɀȸķ  
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ÙȳÔȽÕȲȻâÈȺȽâÎȽĊ åßÎȽĉ ȷà âȳȵĮÝãȵÔȽ 

×ȲÔȽȷÈɀķàÎȽÙÔȽÝń ÉØÉȽ ÝȾȲȻßɁȳ  

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ÄȳȵÄȽÎȴȷÉßØȽ 

ȿÚØȣȽÄȾÄȽ 

ÕȲȻĵȳȵÈȽâÎȽĊ 

- åàÈȽȻȷßȲÈȽ 

ßɁȳâÎȺȽ ȷØßȲÔɀÈȽ 

ÝȴȻåàÈȽȻȷßȲÈȽ 

ÕȲȻ ßɁȳÝń 

ÄȳȵȷàĺȲȺÅȾȿÅÈȽȻĉ 

- àĺÙȽÉÉȽÝȴȻÄȳȵ 

ȷÅĻÔȲßØȽ 

ÙȳȵÝȳȵÉɀÝȽȻåÈȽâÄȽâ

îȷâȲ Light 

Emitting Diode 

(LED) åàÈȽȻ 

ȷßȲÈȽåâȵȹȻȿÙŇȿÅÈȽȻĉ 

- Printers -  - 

ĶȵȹȻâȵȹȻÄɀØȽÙȾňÔȲĉ 

ÙßÈȺȽÔȲĉ ȷÝȲȽØȴ 

ÔȲÝȾȲȻÄȳȵ 

ĶȵȹȻÊÈȽȻÅȾȳØȽÔɀÈȽ 

ÙȳÔȽÕȲȻÅȸȺȿÅÈȽȻĉ 

ÙßÈȺȽÕȵÔȽâÎȺȽåÅȱ 

ȿÚÉȽĵȳȵÈȽâÝĺ 

ÉɀÝȽȻåÈȽåâÄȽâȲ

ÊȵȹȻ Mode Äȳȵ 

åâȵȹȻȿÙŇĿÙȴȻ Ýàȳȵ 

åÙȽȷâȲ ÙßÈȺȽ 

ÕȵÔȽȿÅÈȽȻ 

åȲȻàȵȹȻÄȳȵ ȷßɁȲÈȽ 

 ÙØȣȽÝȾȲȻåÔɀÄȽĉ âÔȽÝɁÔȽÕȲȻȷâȲ 

åÊÈȺȽâȳȵĮȷßȲÄȽâÎȺȽåÅȱ 

ȷÝȲȽÔȲÙȳÔȽâÎȺȽ Sensor 

ÝȾȲȻåâȵȹȻȿÙŇȿÅÈȽȻâÎȽ åßÎȽ âȳȵĮÝãȵÔȽ 

ȷàÉȴȻÊÈȽȻÝńÄȳȵ ÕȳØȽȻÅȾŇÙȽ Valves ÝȾȲȻÄȳȵ 

åÉȲȻÕȳȵȻĵȳȵÈȽȷâȲȽàÎȽȻ ȷÝȲȽÔȲåȲȻ 

åÅȾȳØȽÔȳȵÈȽȻàÎȽÙÔȽȷØȷÉÝÎȽȿÚÉȽâÎȽĊ 

 

- ÉÄȽÝȾȲȻåȲȻ ÝàÎȽÙÔȽâÎȺȽÄȲà 

ÝȾȲȻÔɀÈȽ ÄȲàÝȾȲȻÔɀÈȽ åÈȽÆȾÈȽÙȳÔȽ 

ÕȲȻȿÅÈȽȻĊ 

- âÞȽÞȶÙȳȵĮȷÊȲÈȽȿÅÈȽȻàÝȽȻȷļÄȲÈȽȻ 

ÔȷàĺȲÄȽ âȵȹȻÉɀȸÅȸȺâÎȺȽ ȷàȲÈȽÉȲÊȴ 

(âȳȵĮÝãȵÔȽ) ÝȴȻÉÄȽåâȵȹȻȿÙŇÝń åâȵȹȻȿÙŇ 

ÝńÄȳȵ ÝɁÔȽÔÝȽȻÔÈȽ ÕȲȻßɁȳȿÅÈȽȻ ĿÙȴȻ 

ȷàȲÈȽÉȲâȵȹȻ ÉɀȸÝńâÄȽâȲ ȷÉÝÎȺȽ 

ØÎȽȻàÝȽȻÝȾȲȻåȲȻ ßɁȲȷÚɀȿÅÈȽȻ 

- áØȽÕÝȽȻÝȾȲȻåȲȻ ÉɀÝȽȻåÈȽÕȳØȽȻâȳÝȽȻ 

ÝńÊȳȵÈȽßȲ åâȳÙÎȲ ȷÙȻȿÅÈȽȻÄȳȵ ȿÝŅÈȺȽÔÈȽ 

ȿÅÈȽȻĉ 

 

    



51 

 

ļÄěȽâÈȺȽÙȱ âÎȽĊ 

- Photocopiers  

âȵȹȻÄɀØȽÙȾňÔȲĉ 

ÙßÈȺȽÔȲĉ 

ȷÝȲȽØȴÔȲÝȾȲȻÄȳȵ 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    ĶȵȹȻÊÈȽȻÅȾȳØȽÔɀÈȽ ÙȳÔȽ 

ÕȲȻÅȸȺȿÅÈȽȻĉ ÉɀÝȽȻ 

åÈȽ åâÄȽâȲÊȵȹȻ 

Mode Äȳȵ åâȵȹȻ ȿÙŇ 

ĿÙȴȻ ÔÉȵÔȷáȻ 

ÔÎȽȻ ÙßÈȺȽÕȵÔȽ 

ȿÅÈȽȻÄȳȵâȲȷÊȲÈȽ 

ßȬÄȽßØȽ 

-  ȷÝȲȽÔȲÝȾȲȻÄȳȵ 

åâȵȹȻÝȿÙŇÙȱÄ 

ÙȳÔȽÕȲȻâÈȺȽâÎȽĊ 

åßÎȽĉ ȷà 

âȳȵĮÝãȵÔȽ ×ȲÔȽȷÈɀķ 

àÎȽÙÔȽÝńÉØÉȽÝȾȲȻ

ßɁȳ ÙØȣȽÝȾȲȻåÔɀÄȽĉ 

âÔȽÝɁÔȽÕȲȻȷâȲ

åÊÈȺȽâȳȵĮȷßȲÄȽ 

âÎȺȽåÅȱ ȷÝȲȽÔȲ 

ÙȳÔȽâÎȺȽ Sensor 

ÝȾȲȻåâȵȹȻȿÙŇȿÅÈȽȻ 

âÎȽ åßÎȽ 

âȳȵĮÝãȵÔȽ ȷàÉȴȻ 

ÊÈȽȻÝńÄȳȵ ÕȳØȽȻÅȾŇÙȽ 

Valves ÝȾȲȻÄȳȵ 

åÉȲȻ ÕȳȵȻ ĵȳȵÈȽȷâȲȽ 
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àÎȽȻ ȷÝȲȽÔȲåȲȻ 

åÅȾȳØȽÔȳȵÈȽȻàÎȽÙ

ÔȽȷØȷÉÝÎȽȿÚÉȽ 

âÎȽĊ 

- ȷàĉȷßĉ ×ȲÔȽȷÈɀķ 

àÎȽÙÔȽÝńÉØÉȽÝȾȲȻ

åÔɀÄȽ Sensor 

ÝȾȲȻåâȵȹȻȿÙŇȿÅÈȽȻ 

ȿÚÈȺȽ åÔȳȵÈȽȻåÔȲ 

ÔÅȵ ÕȳȷßȲÄȽâÎȺȽ 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    åÅȱ ȷÝȲȽÔȲåȲȻ 

åàȳȵ åȷàȾȲÄȽ 

ÙȳÔȽâɀȲȻ ȷÉĿÙȴȻ 

åßÎȽĵɁÈȺȽ ȷà 

àÎȽÙÔȽÝńÄȳȵ ÕȳØȽȻ 

ÅȾŇÙȽȷÙȻȷâȲ 

Valves ÝȾȲȻȷØßȲ 

ÔɀÈȽ åÉȲȻÕȳȵȻ ĵȳȵÈȽ 

âÎȺȽåȿÙÈȽ Motor 

ÔÅȾȳØȽàȵȹȻ àÎȽ 

ÙÔȽÝń ĵńØȽȻåȲȻ ÄȾ 

ȷÉÙȱâÎȽĉ 

-  ÉÄȽÝȾȲȻåȲȻ Ý 

àÎȽ ÙÔȽ âÎȺȽ 

ÄȲà ÝȾȲȻÔɀÈȽ 

åÈȽÆȾÈȽÙȳÔȽÕȲȻ 

ȿÅÈȽȻĊ 

- âÞȽÞȶ ÙȳȵĮ 

ȷÊȲÈȽȿÅÈȽȻ àÝȽȻ 

ȷļÄȲÈȽȻÔȷàĺȲÄȽ 

âȵȹȻÉɀȸÅȸȺâÎȺȽ ȷàȲÈȽ 
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ÉȲÊȴ (âȳȵĮÝãȵÔȽ) 

ÝȴȻÉÄȽ åâȵȹȻ ȿÙŇ Ýń 

åâȵȹȻȿÙŇÝńÄȳȵ ÝɁÔȽ 

ÔÝȽȻÔÈȽÕȲȻ ßɁȳ 

ȿÅÈȽȻ ĿÙȴȻ ȷàȲÈȽÉȲ 

âȵȹȻÉɀȸÝń âÄȽâȲ ȷÉ 

ÝÎȺȽØÎȽȻ àÝȽȻ ÝȾȲȻ 

åȲȻßɁȲȷÚɀ ȿÅÈȽȻĉ  

- áØȽÕÝȽȻÝȾȲȻåȲȻ 

ÉɀÝȽȻåÈȽÕȳØȽȻ 

âȳÝȽȻÝńÊȳȵÈȽßȲ åâȳ 

ÙÎȲȷÙȻ ȿÅÈȽȻÄȳȵ 

ȿÝŅÈȺȽÔÈȽȿÅÈȽȻĉ 

 

åÝɁÔȽ 

ÉěȽ 

ÉȴÝȹÄȳØȽȻ 

åÊÈȺȽ/ÕȳÅȳȵÄȽ

ÝńÙȵȹÉȹ 

ÉȴÝȹÄȳØȽȻàȵÙȽ 

ÈØȽȻÉěȽ/ 

ÕȳÅȳȵÄȽÝń 

êßȳÞȲ 

ÕȳÅȳȵÄȽÝń 

åàȲȻåàȲ 

ȷàȾȲȺÙȱȻâÄȽâȲȷ

óȻ 

àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

łÄÈȽȻÄȾØȽ

Ýń 

åĵĠßȲÞȽ 

åȷâȻÉȳÔȽàȵÙȽÈØȽȻȷÊȲÈȽÔȲÝȾȲȻ ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽ 

ÔȲáØȽßɁȳâȶÝȾȲȻ 

ȷàȾȲȺÙȱȻâÄȽâȲȷßȻ 

àȵÙȽÈØȽȻÉěȽåÔɀÄȽŀÄȴȻļ

ûÙȽȿÅÈȽȻÊȳȵÈȽßȲÔȲáØȽßɁȳ

âȶÝȾȲȻ 

åÅȾȳØȽÄȲà àȳȵåÙȽÅȾÄȽÝȾ

îȻÄȳȵ 

ÝɁÔȽÔÝȽȻ 

ÔÈȽȿÙȿÅÈȽȻ 

    -  àĺÙȽÉÉȽÝȴȻ Ýàȵȹ 

ȨÅŇȹȿÅÈȽȻĵɁÈȺȽÙÔȽâÄȽ

âÎȺȽ ÔȶÎȴȷâȲ 

àĺÙȽÉÉȽ×ȲÔȽ åȲȻ 

ȷÙȻȷáÝń åßÈȽȻ 

åȿÝÉȽȿÚÈȺȽ ȷÖâÅȹ 

åâȳȵÈȽȻ åáȳȵÈȽȻÕȹÝɁ 

ÔȳȵÈȽ ļÄȲȻÝńÝȾȲȻÄȳȵ 

ÉȵȹÉÝȽȻ ÉÉȽȷÊȻĿÙȴȻ 

âÈȺȽ ȷàȾȲȽâàȳȵ 

ÄȳȵÈȽÔɀÞȽ ȷȿÚßɁÈȽȻ 

ȿÅÈȽȻ 

- ÔȳȵÈȽļÄȲȻÉȲÝȾȲȻ 

ĵɁÈȺȽ ȷØȲÄȽ ÊÄȽ 

ÔɀȸÝɁÔȽÔÝȽȻÝȾȲȻÄȳȵ 

âȳÝȽȻÊÎȽȻ ÕȲȻÙȱĊ 

- àĺÙȽÉÉȽÝȴȻ ßßɁȳÝń 
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ËÞȲȻ Ā.Ć ÙÔȽáØȽȻÄȾÈȽ ÕȳØȽȻâȳÝȽȻȷßȻĵɁÈȺȽ àȶÝńȷÉȲÈȺȽļÄÎȺȽȷàȺàȲȷßȻ åÉȴåÉěȽ (ȷÊȲÄȽàȵÙȽȷßȻĵɁÈȺȽ ȿÙŇàȵÙȽÙȵȹ åÊÈȺȽ) 

ÉȴÝȹÄȳØȽȻåÊÈȺȽ/

åÄȾȳŇȻâÄȽ 

ȷßȲÄȽȷâȲ 

åÉȳÔȽåÙȳȵÈȽȻ 

åàȲȻåàȲßɁȳȷâȲ 

âÄȽȷßȲÄȽÝń 

ȷÉȲÈȺȽļÄÎȺȽÅȹßØȽåÔɀÄȽ 

âÔȽÝɁÔȽÅȾÄȽÝȾȲȻ 

ȷØßȲ åÔȳȵÈȽȻåÔȲ ŀÄȳÝȽĵńØȽȻ 

ÊȶÎȹâȹ ÙÔȽáØȽȻÄȾÈȽÊȶÎȹÝń 

åÊÈȺȽÝȾȲȻ 

ȿÝÈȺȽÔÄȽȿÅÈȽȻ 

Leq, Leq day, Leq night ĵɁÈȺȽ 

hourly Leq ßɁȳ ÊȶÎȹÝńåÊÈȺȽÝȾȲȻ 

Ùȵȹ Ą.Āă ÔɀÈȽ 

ȿÙÕȲȻâÎȺȽåÔȳȵÈȽȻ 

ÉȴÝȹÄȳØȽȻØÞȽØÝȳÔȽÝɁ Ąÿÿ 

ÝȴÔȲåÔɀÈȽȻ NSRsÄȳȵ 

ÅɀȸȿÅȲȻȷÚȲȽÕȵÔȽȿÅÈȽȻ  

āă ØȲßȴ ȷÊȲÄȽàȵÙȽȷßȻÄȲ

à åÔɀÈȽȻ àÉěȽ 

(ą) àÔŀÄȳÝȽ 

ÕȵÄȽàȵÙȽȷßȻàȳȵÈȽȻ (point 

source measurement) 

āă ØȲßȴ àȵÙȽÈØȽȻÉěȽÝĿÙȴȻ  

ȷȿÝȲÄȽȷâȻâȷßȬķ 

àÉěȽ  

(ą) àÔŀÄȳÝȽ 

åßÈȽȻ åȿÝÉȽÔȶÎȴ 

ȷâȲ ȷÖâÅȹÝȾȲȻ 

ÕȹÝɁ åȿÈÈȽȻÙɀȲȻ 

ÚɀÞȽ ÝȷÄȾØÙȽÅȾÄȽ 

åȲȻ ÄȳȵÈȽÔɀÞȽ ȷȿÚ 

ßɁÈȽȻȿÅÈȽȻĉ 
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ÉȴÝȹÄȳØȽȻåÊÈȺȽ/

åÄȾȳŇȻâÄȽ 

ȷßȲÄȽȷâȲ 

åÉȳÔȽåÙȳȵÈȽȻ 

åàȲȻåàȲßɁȳȷâȲ 

âÄȽȷßȲÄȽÝń 

ȷÉȲÈȺȽļÄÎȺȽÅȹßØȽåÔɀÄȽ 

âÔȽÝɁÔȽÅȾÄȽÝȾȲȻ 

ȷØßȲ åÔȳȵÈȽȻåÔȲ ŀÄȳÝȽĵńØȽȻ 

ȷȿÝȷÙĭȷß 

 

ȷȿÝȷåȲÄȽȷß 

 

 

ÝȳȵȻßȬȲâɀØȽȻȷß 

ȷßÝȾÄȽĵɁȲȿÙÈȽ  

ÎÉȽÎÝȽȻȿÅÈȽȻ 

BOD5, Active ingredients, 

Absorbable organic halogens, 

Ammonia, Arsenic, COD, 

Chlorinated Organics, 

Chromium, Copper, Mercury, 

Nitrorganics, Oil and Grease, 

pH, Phenol, Total 

Phosphorus, Total Suspended 

Solid, Zinc 

Ā) ÉɀØȣȽÙÉȽȷßåȲȻ ȷßÊȳȵȻÉɀØȣȽ ÙɀȳŇÈȽö 

ȷßÄØȽ (Lagoon 1) 

17°9'59.84"N   

96° 4'37.16"E 

ĵɁÈȺȽ  

ā) ŁÙØȽȷßÔɀÈȽȻ ØȹÙȱÔȽ (Ă) 

Tube well No. (3)  

17°10'2.50"N   

96° 4'35.71"E 

 

 Ă) Factory Compound 

Outlet Point 

17°10'9.92"N 

96° 4'41.17"E ÔȳȵĮÔɀÈȽ 

ȷÉȲÈȺȽļÄÎȺȽ âɀȲȻÝÎȽȿÚÉȽ âÎȽĊ 

âÔȽÝɁÔȽÕȲȻȷâȲ 

ÅɀȸȿÅÝȽȻÉȳÔȽȿÚȲ 

ØÎȽȻàÝȽȻÝȾȲȻ 

àȵÙȽÈØȽȻÉěȽÝĿÙȴȻ  

ȷȿÝȲÄȽȷâȻâȷßȬķ 

àÉěȽ  

(ą) àÔŀÄȳÝȽ 

ȷàÕȵ 

 

ÚȵØȽÝńØȣȽĵɁÈȺȽ åÝńØȽÝȾȲȻ 

ÕȵÔȽàŃÔȽÝń 

ÔȳȵȻȿÝÈȺȽȿÅÈȽȻ 

Ammonia, gaseous inorganic 

chlorine compounds, 

Bromines, Cyanides, 

Fluorines, Hydrogen sulfide, 

Chloride, Chlorine, PM10, 

Total Organic Carbon, VOC 

AQM1 

Workplace Air Quality 

Monitoring Points 

assigned in Facility 

Area  

Point 1 at Office  

Point 2 at Ware house 

Point 3 at Production 

AQM 1 

Haz Dust 

Scanner (EPAS 
 

 

 

 

ȷÊȲÄȽàȵÙȽȷßȻÄȲ

à åÔɀÈȽȻ àÉěȽ 

(ą) àÔŀÄȳÝȽ  

ĺƔĩưĩƔĽư ĿƖƑưĮľưńƖƮ 

ĽĳưƮŅłưƮĮĲư 
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ÉȴÝȹÄȳØȽȻåÊÈȺȽ/

åÄȾȳŇȻâÄȽ 

ȷßȲÄȽȷâȲ 

åÉȳÔȽåÙȳȵÈȽȻ 

åàȲȻåàȲßɁȳȷâȲ 

âÄȽȷßȲÄȽÝń 

ȷÉȲÈȺȽļÄÎȺȽÅȹßØȽåÔɀÄȽ 

âÔȽÝɁÔȽÅȾÄȽÝȾȲȻ 

ȷØßȲ åÔȳȵÈȽȻåÔȲ ŀÄȳÝȽĵńØȽȻ 

AQM 2 Stack Emission 

Point (1): Granules 

Production 

Point (2): Solvent and 

Liquid based 

Production 

Point (3): Powder 

Production 

AQM 2 

Monitoring 

instrument Mx-6 

 

 

 

AQM 3  

Fence Line- Fence line 

Monitoring Corner 

Point 

AQM3  

Haz Dust 

Scanner (EPAS) 
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Ā.Ĉ åÄȾěȽȻÅȾŇÙȽ ĵɁÈȺȽ ØȳÆȵȹÅȾŇÙȽ åȥÄȹȿÙŇÅȾÄȽÝȾȲȻ 

¶ ÉȴÝȹÄȳØȽȻÔɀÈȽ ßØȽÄȵØȽÔȳȵÈȽȻȷÖâŀÄȴȻĉ ȷÝɁȲȽÜȴĿÝȳŇķØÞȽÔɀÈȽ ÔÎȽßɁȳâÎȺȽ ļâÜȲÝɁ ÉȳȵÄȽÙȾȳŇȻȷßȻÊȳȵÈȽßȲ ȷÊȻáȱȻ 

ÝȾȲȻȷÚȾȲȽÉÙȽÕȵÔȽàȵÙȽâÎȺȽÉÄȽĶȵȹ HAIC ÔÎȽȷÊȲÄȽÝń ĵɁÈȺȽ àÎȽÙÔȽÝń ÔȳȵĮÙȱáÈȽÙȱâÎȽĊ ÉȴÝȹÄȳØȽȻÄȳȵ åȿÙÎȽȿÙÎȽÊȳȵÈȽßȲ 

ÜĴȲȷßȻ ȷÄȲȽÙȳȵȷßȻßɁÈȽȻ (IFC) ÝɁ ßØȽÙȵȹȷÈɀȿÚÈȺȽ ļâÜȲĎ å×ȳÄ ÉȴȻÙɀȲȻȷßȻàȵÙȽÈØȽȻÔȳȵȻÅȾȸķßØȽåÔɀÄȽ ļâÜȲâȳȵĮ åȷÝßȳ 

ÄØȽȷÖĭàȲ Āÿ âØȽȻÄȳȵ ÙȹȺÙȳȵȻȷÙȻÅȸȺÙȱâÎȽĊ 

¶ ÉȴÝȹÄȳØȽȻåÔɀÄȽ ESIA ȷàȺàȲÝńÄȳȵ ȿÝØȽÝȲĵȳȵÈȽÈȹĎâÔȽÝɁÔȽÅȾÄȽÝȾȲȻĉ ĵȳȵÈȽÈȹÔÄȲÉȹĵńØȽȻÝȾȲȻ (èÙÝȲ - IFC PS ĵɁÈȺȽ WBG 

EHS àÝȽȻİŃØȽÅȾÄȽÝȾȲȻ) Ď âÄȽÊȳȵÈȽßȲ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝń àÝȽȻİŃØȽÝȾȲȻ ĵɁÈȺȽåÎȴ ÉȴÝȹÄȳØȽȻĎ àÄȽÅȹĵȳȵÈȽÚɀÞȽßɁȳȷâȲ 

ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜáÊȳȵÈȽßȲ àȵÙȽȷÊȲÈȽÝń Äȳȵ ȷâÅȾȲȷÉßØȽ ȨÅŇȹÈȵȹßÎȽßȬÞȽÅȾÄȽÝȾȲȻȿÚÈȺȽ ȷÊȲÈȽßȬÄȽÅȸȺÙȱâÎȽĊ ESIA 

ȷàȺàȲÝńÄȲàåÔɀÈȽȻĉ âÜȲáåßÈȽȻåȿÝÉȽÝȾȲȻ âȳȵĮÝãȵÔȽ àȶÝȾȲȻ ÊÄȽĵɁÞȽàȲĵȳȵÈȽ ȷȿÅßɁȳ âÎȺȽÔȳȵĮÄȳȵ ÉȴÝȹÄȳØȽȻÔɀÈȽ 

ÕÎȺȽâɀÈȽȻÉěȽȻÉȲȻàȾÄȽ àȵÙȽÈØȽȻÝȾȲȻ (ÉȴÉěȽÕȲȻȿÅÈȽȻ ĵɁÈȺȽ ÉȴÉěȽÕȲȻÝń ÝßɁȳȿÅÈȽȻ) åÙȱåáÈȽ ÉØÉȽ ÄȾȷâȲ ØÞȽÙÞȽ 

åÔȳȵÈȽȻåÔȲâÔȽÝɁÔȽȿÅÈȽȻ àȵÙȽÈØȽȻÉěȽȿÚÈȺȽ ȿÚÉȽȷÙĭ àȲĵȳȵÈȽâÎȺȽ âÄȽȷßȲÄȽ ÝńÝȾȲȻÄȳȵ ÙÕÝéȻÉɀȲ âÔȽÝɁÔȽȷÚȲȽ 

ÕȵÔȽÅȸȺÙȱâÎȽĊ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ åȷßȻÙȱȷâȲ ÙÔȽáØȽȻÄȾÈȽÊȳȵÈȽßȲâÄȽȷßȲÄÝńÝȾȲȻ Äȳȵ ESIA ȷàȺàȲÝńÔɀÈȽ 

ÉȴÝȹÄȳØȽȻÝɁ ȿÚÉȽȷÙĭàȲĵȳȵÈȽȷâȲ ÊȳȵȻÄȾȳŇȻâÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ȷàȾȲȺÙȱȻȷÉßØȽ âȳȵĮÝãȵÔȽ ȿÚÉȽȷÙĭ àȲĵȳȵÈȽȷâȲ åȿÙŇ 

âȷÜȲ ȷÊȲÈȽâÎȺȽ âÄȽȷßȲÄȽÝńÝȾȲȻÄȳȵ ȿÝŅÈȺȽÔÈȽĵȳȵÈȽßØȽ âÈȽȷàȾȲȽȷâȲ ȷàĺȲȺÅȾȷßȻ ĵɁÈȺȽ ȿÝŅÈȺȽÔÈȽȷßȻ åÉȴåÝȹÝȾȲȻȿÚÈȺȽ 

ȷØȲÄȽÕÙȽÊØȽȻÉÉȽÕȲȻÙȱâÎȽĊ 

¶ ȷÖâÔɀÈȽȻ ESIA Äȳȵ MONREC åÔɀÄȽ ȿÙÈȽÊÈȽȷßȻâȲȻÅȸȺĿÙȴȻ àÄȽßɁȳÔɀÈȽ MONREC ÝɁ ȿÙØȽàÎȽ âȵȹȻâÙȽàȾÄȽßɁȳ ÙȱâÎȽĊ 

àÎȽÙÔȽȷßȻàȵÙȽÈØȽȻÝȾȲȻÝÉÔÈȽÝȴ ļâÜȲåȷØȿÚÈȺȽ ÅɀÈȺȽȿÙŇÅȾÄȽÄȳȵ  ȷÉȲÈȺȽÊȳȵÈȽȻßØȽ åȥÄȹȿÙŇ ÕȲȻÙȱâÎȽĊ  

¶ ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝńßàÖȽÝȾȲȻÄȳȵ ÉȴÝȹÄȳØȽȻåÔɀÄȽ ȷàĺȲȺÅȾȷßȻåÉȴåÝȹÝȾȲȻÔɀÈȽ ÕÎȺȽâɀÈȽȻȷÊȲÈȽ ßȬÄȽÅȸȺĿÙȴȻ ÞÅȵ ESIA 

åÉȴßÈȽÅȹÉȲÔɀÈȽ ÙȱáÈȽÙȱâÎȽĊ čÈȽȻÔɀÈȽ ȷåȲÄȽÙȱÔȳȵĮ ÙȱáÈȽÙȱâÎȽ -  

¶ ÉȴÝȹÄȳØȽȻàȵÙȽÈØȽȻÅɀÈȽ ĵɁÈȺȽ ÉȴÝȹÄȳØȽȻàȵÙȽÈØȽȻÅɀÈȽȷØßȲåØȴȻÊȵȹȻßɁȳ ßÙȽßȬȲÝȾȲȻċ ÙȵȹÝɁØȽ ȷàÕȵ ĵɁÈȺȽ ȷß ÔȳȵĮÄȳȵ ȷÉȲÈȺȽļÄÎȽȺ 

ȷàȺàȲȿÅÈȽȻĊ   

¶ ÉȴÝȹÄȳØȽȻÜÄȽâȳȵĮâɀȲȻßȲàÝȽȻâÎȽ ÉȴÝȹÄȳØȽȻâȵȹȻ ÞȲěȽÝȾȲȻȷļÄȲÈȺȽ ÙȾÄȽÉȴȻÅȸȺĿÙȴȻĉ čÈȽȻàÝȽȻÄȳȵ ļâÜȲÝɁ ØÆȳȵÝȶåȷØ 

åÕȲȻåÔȳȵÈȽȻȿÙØȽàÎȽ ȿÙŇȿÙÈȽßØȽ åȥÄȹȿÙŇÕȲȻȿÅÈȽȻĊ  

¶ ȷÖâÅȹÝȾȲȻÝɁ åâȵȹȻȿÙŇßØȽåÔɀÄȽ ÔßȲȻáÈȽåȥÄȹȿÙŇÔȳȵÈȽļÄȲȻȷßȻÊȳȵÈȽßȲ àȵÙȽÕȵȹȻàȵÙȽØÎȽȻÄȳȵ  ȷßȻÊɀȸȿÅÈȽȻĊ 

¶ ÙȵßȬÄȽÊȳÔȽÄȵØȽȻĉ ŀÄȳÝȽØȴÉÝȽȻĉ ÜȳȵȻȷÖȱØÄȵØȽȻ ĵɁÈȺȽ ßɁÝȽȻÄȵØȽȻȷÄȾȻßȬȲÔȳȵĮÔɀÈȽ ÔȳȵÈȽÙÈȽȷÊɀȻȷĵɀȻÝń ȿÙŇàȵÙȽȿÅÈȽȻ ĵɁÈȺȽ 

âÔÈȽȻåÅȾÄȽåàÄȽÝȾȲȻÄȳȵ ÕȵÔȽȷÚȲȽÔÈȽȿÙȿÅÈȽȻĊ  

¶ åȥÄȹȿÙŇÕȲȻâÎȺȽ ȷàĺȲȺÅȾȷßȻåÉȴåÝȹÝȾȲȻÄȳȵ ÉØÉȽÄȾȷâȲ åȷÄȲÈȽåÕÎȽȷÚȲȽȷÊȲÈȽ ßȬÄȽȿÅÈȽȻȿÚÈȺȽ ÉȴÝȹÄȳØȽȻĎ 

ÔÎȽȷÊȲÄȽȷßȻ ĵɁÈȺȽ àÎȽÙÔȽȷßȻÄȲàåÔɀÈȽȻ ȿÚÉȽȷÙĭàȲĵȳȵÈȽâÎȺȽ łÄÈȽȻÄȾØȽ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜá 

âÄȽȷßȲÄȽÝńÝȾȲȻ âÎȽ åâÈȺȽåÔÈȺȽ åȷßȻÙȱȷâȲ åȷØåÕȲȻÕÄȽ ŀÄȴȻÝȲȻÝń ÝßɁȳĵȳȵÈȽȷļÄȲÈȽȻ ESIA ȷàȺàȲÝńÔɀÈȽ 

ØȳÆȵȹȻÅȾŇñÙȽÕȲȻÙȱâÎȽĊ 

ESIA ȷàȺàȲÝńÔɀÈȽ âÔȽÝɁÔȽȷÚȲȽÕȵÔȽÕȲȻȷâȲ ÄÔȳȿÙŇÕȲȻâÎȺȽ ȷàĺȲȺÅȾȷßȻåÉȴåÝȹÝȾȲȻ ÉØÉȽÔÄȾȷÊȲÈȽßȬÄȽÝń Äȳȵ 

ȷâÅȾȲȷÉßØȽĉ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńÜá ÉȴÝȹÅØȣȽÅɀȸÝńåÉȴåÉěȽ (ESMP) ÔÉȽßÙȽ Äȳȵ ÉȴÝȹÄȳØȽȻåÔɀÄȽ ȿÙÈȽÊÈȽÅȸȺĿÙȴȻ ȿÚÉȽÙȱ 
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âÎȽĊ čÈȽȻÔɀÈȽ ÉȴÝȹÄȳØȽȻĎ ÔÎȽȷÊȲÄȽȷßȻÄȲà ĵɁÈȺȽ àÎȽÙÔȽȷßȻÄȲàÔȳȵĮåÔɀÈȽȻ ȷàĺȲȺÅȾȷßȻ àȵÙȽÈØȽȻÝȾȲȻ âÎȽ ĵɁÈȺȽ 

ÕȳȷßȲÄȽÝń ÄȳȵÄȽÎȴÝń ßɁȳ ÝßɁȳ Äȳȵ ȷàȺàȲȷÉȲÈȺȽļÄÎȺȽ ÉÉȽȷÊȻßØȽ åâȵȹȻȿÙŇßÝÎȺȽ àȵÙȽÕȵȹȻàȵÙȽØÎȽȻÝȾȲȻ ĵɁÈȺȽ àȵÙȽÈØȽȻÉěȽÝȾȲȻ 

ÙȱáÈȽÙȱâÎȽĊ ÕȳȵĮȿÙÈȽĉ ÞÅȵ ESIA Äȳȵ èÙȷÖåß âÔȽÝɁÔȽÅȾÄȽÝȾȲȻ ĵɁÈȺȽ åÎȴȿÚÉȽȷÉßØȽ ĵɁÈȺȽ ȷÜȻ ÄÈȽȻȷßȻ ĵɁÈȺȽ ÙÔȽáØȽȻ 

ÄȾÈȽÊȳȵÈȽßȲ ÝȶáȱÝȾȲȻĵɁÈȺȽȷÙȱÈȽȻÉÙȽ ȷâÅȾȲȷÉßØȽ åâȵȹȻȿÙŇâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ ȨÅŇȹÈȵȹÊȳȵßàȾÈȽĉ ESMP Äȳȵ ÉØÉȽÔÄȾ 

åȷÄȲÈȽåÕÎȽȷÚȲȽȷÊȲÈȽßȬÄȽȿÅÈȽȻȿÚÈȺȽ àÄȽÅȹ ĵȳȵÈȽÚɀÞȽßɁȳȷâȲ ÙÔȽáØȽȻÄȾÈȽ ĵɁÈȺȽ àȶÝńȷßȻ àȵÙȽȷÊȲÈȽÝńÔȳȵĮĵɁÈȺȽ åÎȴ  

ÉȴÝȹÄȳØȽȻÄȳȵ ÔÎȽȷÊȲÄȽ àÎȽÙÔȽâɀȲȻÝÎȽãȵ ÔɀÄȽÅȾÄȽÕȲȻÙȱâÎȽĊ  

ÉȴÝȹÄȳØȽȻÔɀÈȽ ÔÎȽȷÊȲÄȽȷßȻåÊÈȺȽ ĵɁÈȺȽ àÎȽÙÔȽȷßȻåÊÈȺȽ ÊȳȵÈȽßȲ ȷÉȲÈȺȽļÄÙȽļÄÎȺȽĶń ÉÉȽ ȷÊȻȷßȻ åÉȴåÉěȽÄȳȵ àÎȽȻ 

ÉȴÝȹÄȳØȽȻåÔɀÄȽ ÕÎȺȽâɀÈȽȻâɀȲȻßØȽ àȳȵåÙȽÙȱâÎȽĊ čÈȽȻÔɀÈȽ ȷàÕȵ åßÎȽåȷâɀȻĉ ÊȶÎȹâȹĉ ĵɁÈȺȽ ȷßÕȵ åßÎȽåȷâɀȻ 

ÊȳȵÈȽßȲ âÄȽȷßȲÄȽÝńÝȾȲȻ ÙȱáÈȽâɀȲȻÝÎȽ ȿÚÉȽÙȱâÎȽĊ çȷàĺȲȺÅȾȷßȻåÉȴåÝȹÝȾȲȻĎ ÕȳȷßȲÄȽÝńÄȳȵ ȷȿÅßȲ ÅȹĵȳȵÈȽßØȽ 

ȷÉȲÈȺȽļÄÙȽļÄÎȺȽĶńÉÉȽȷÊȻÝńÄȳȵ ȷÊȲÈȽßȬÄȽåȷßȻŀÄȴȻĿÙȴȻĉ àȳȵåÙȽȷâȲåȷȿÙȲÈȽȻåàȸÝȾȲȻÄȳȵàÎȽȻ âÈȺȽȷÔȲȽâàȳȵ ÉȴÝȹÅØȣȽÅɀȸ 

âɀȲȻßÝÎȽ ȿÚÉȽÙȱâÎȽĊ 
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1 EXECUTIVE SUMMARY  

In June 2016, the International Finance Corporation (IFC) extended a financing 

facility of US$10 million to Myanma Awba (Awba) for the expansion of Awbaôs core 

business. This includes the construction and operation of a new agro-chemical 

formulation complex, Hmawbi Agriculture Input Complex (HAIC), in the Hmawbi 

Township of Yangon Region (ñthe Projectò). In 2019, AWBA repaid the Convertible 

loan to IFC and since then the project has been operating as a locally owned business 

(citizen-owned business).  

An Environmental Impact Assessment (EIA) Report for this specific Project was 

prepared prior to the implementation of the Myanmar EIA Procedure and National 

Environmental Quality (Emission) Guidelines (NEQs), both enacted in December 

2015.The locally prepared EIA Study, however, has been submitted to the Ministry of 

Natural Resources and Environmental Conservation (MONREC) for the application of 

an Environmental Compliance Certificate (ECC) or the Project.  Awba participated in 

the EIA Review Team meeting with MONREC on the local EIA in August 2017, and 

provided an updated EIA Report in response to comments received by MONREC.  On 

February 2018, Awba is waiting the Ministryôs final decision on whether another 

Review Team meeting is required or if the ECC will be issued.  

Awba have been conducting technical feasibility studies since 2015 on the Project.  

The land was owned by the Ministry of Industry in 1982 and transferred to Ministry of 

Agriculture.  The Ministry of Agriculture has provided Awba this land under a Built-

Operate-Transfer (BOT) system.  No record of the site selection for this Industrial Park 

is available and no environmental and social impacts assessment and/or strategic 

environmental assessment have been carried out by the government to date. 

The IFC has reviewed the local EIA and considered that it does not fulfil the 

requirements of the IFC Performance Standards (PSs).  As such, Environmental 

Resources Management (ERM) has been commissioned by Awba to undertake a 

supplemental Environmental and Social Impact Assessment (ESIA) in June 2019. In 

June 2023, Awba has also commissioned Environmental Quality Management 

(EQM) to revise this ESIA report in accordance with ECDôs review. The ESIA 

addresses gaps with respect to the IFC PSs and other relevant international requirements 

such as the World Bank Group (WBG) Environmental Health and Safety (EHS) 

Guidelines for Pesticide Manufacturing, Formulation, and Packaging (2007) and the 

WBG EHS General Guidelines (2007). Awba disclosed the information to local 

communities on the results of the ESIA Report in February 2018.  Besides, the 

Executive Summary of the ESIA Report was provided to local communities and any 

other interested parties.  

 

After 2019, Awba has been complying with the ESIA procedures in accordance with 

National Environmental Quality (Emission) Guidelines, 2015 stated by the 

Environmental Conservation Department, Ministry of Natural Resources and 

Environmental Conservation. Furthermore, according to the EIA procedure (2015), the 

project disclosure will be conducted publishing the final revised ESIA report on the 

companyôs web site (www.awba-group.com.) and National Newspapers, distributing the 

executive summary of ESIA report in Myanmar version to the local communities 

http://www.awba-group.com/
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( respective villages including Pa Ywat Sate Gone, Kyi Ni San, Poe Dana Gone and 

Shan Gone villages) and any other interested parties through VDAC and community 

volunteers within 1 month of approval period. In addition, the brochures of the project 

summary together with the names of the person who can be contacted by the community 

in case of any queries or grievances on the project activities will be circulated 

accordingly.   

In detail plans are identified as follow: 

Some stakeholder in War Net Chaung noted that Pa Ywet Sate Kone, Kyi Ni San, 

Poe Dana Kone, and Shan Kone villages are located within 5 km of the Project 

(upstream) and should be included in the assessment.  Awba is planning publicly 

disclosure of project information to the local community through  

1. Four local community volunteers 

2. Six notice boards 

3. VDA Committee 

4. Telephone communication 

5. Six Post boxes. 

6. Disclosures in Newspapers  

7.  The brochures 

1.1     PURPOSE AND OBJECTIVES OF THE ESIA STUDY 

This ESIA report focused only on the impacts of agrochemicals including  

pesticides, herbicides, and fungicides manufactured by the Proposed Project which 

can likely effect on the natural environment, and socio-economic aspects of the 

community. The ESIA aims to produce a fit-for-purpose identification, assessment, 

and management of potential risks and impacts from the Project, and to gain material 

useful to inform other aspects of the Project planning. 

Specifically, the objectives of the ESIA are: 

¶ To review the proposed Project activities with respect to their potential to 

interact with environmental and social receptors and resources; 

¶ To identify the potentially vulnerable environmental and social components of 

the baseline within the Study Area; 

¶ To identify and evaluate potential environmental and social impacts from the 

Project; and 

¶ To recommend mitigation or enhancement measures to avoid, reduce or 

compensate potential adverse impacts. 

1.2     PROJECT PROPONENT 

Awba is the Myanmar's largest manufacturer and distributor of agricultural 

technology with a focus on crop protection as well as the leading group of companies 

in Myanmar in the agricultural sector. The contact details for Awba are provided 

below: 
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¶ Address: Hmawbi Agriculture Input Complex (HAIC), Tharyar Gone East, Wah 

Net Chaung Village Group, Hmawbi Township, Yangon Division. 

¶ Number: 09-421111321 

¶ Email: yaminthandar@pt-pyaezone.com  

¶ Contact Person: Ms. Ya Min Thandar 

¶ Website : www.awba-group.com 

1.3 POLICY, LEGAL AND INSTITUTIONAL FRAME WORK 

This section sets out the relevant international and national standards that the Project will 

follow, including: 

 Yangon City Development Committee (YCDC) Law (2018) 

- Yangon Region Fresh Water Fisheries Law (Yangon Region Hluttaw Law 

No.3,2013) 

- The Law Relating to Aquaculture, 1989 

- The Protection of Biodiversity and Conservation Areas Law 2018 

- The Factories Act, 1951 (Amended in 1953, 1954, 1962, 2016) 

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

- Myanmar Environmental Conservation Laws (2012);  

- Environmental Conservation Rules (2014); 

- National Environmental Quality (Emission) Guideline (2015);  

- Public Health Law (1972); 

- The Prevention and Control of Communicable Disease Law (1995); 

- Fresh Water Fisheries Law (1991 Section 40);  

- The Underground Water Act (1930); 

- Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 

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

- The Prevention of Danger of Hazardous Chemical and related Substances Law, 

2013 (Section 16,17,23,27) 

HAIC strongly commits that the operation will be performed in accordance with 

The Environmental Conservation Law (2012), Environmental Impact Assessment 

Procedure and National Environmental Quality (Emission) Guideline (2015) and 

http://www.awba-group.com/
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other project related laws through the implementation of mitigation measures 

revealed in EMP of this report. (EIA of the Hmawbi Agricultura Input Complex). 

1.4 PROJECT DESCRIPTION 

The Project involves the construction and operation of the HAIC, which is located in 

the Hmawbi Township of Yangon Region. The HAIC (Hmawbi Agricultural Input 

Complex) is a facility designed to produce various types of agricultural inputs, 

including pesticides, herbicides and fungicides. These products are formulated using 

different techniques to create specific types of formulations that are suitable for 

different applications. 

Emulsifiable Concentrate (EC).  EC formulations are commonly used for 

pesticides and herbicides. They are made by mixing the active ingredient with a 

solvent, which creates a liquid concentrate that can be diluted with water before use. 

The liquid formulation is produced using a formulation vessel with a capacity of 

6,000 litres, where 3,000 litres of raw materials are added and Mix to create the 

finished product. All the raw materials and finish products are delivered in drums for 

easy transportation and handling. 

Soluble Liquid (SL).  SL formulation contains three main ingredients - active 

ingredients, wetter, and water. The active ingredients are the key component of the 

formulation, as they provide the desired pesticidal or herbicidal effect. The wetter or 

surfactant is added to help the formulation spread evenly and stick to the surface of 

the plants. Water is used as a solvent to dissolve the active ingredients and to create 

the final liquid formulation. The liquid formulation is produced using a formulation 

vessel with a capacity of 5,000 litres, where 2,000 litres of raw materials are added to 

create the finished product. Similar to EC formulation, all the raw materials are 

delivered in drums, and the finished product is packed into drums for easy storage, 

transportation, and handling. 

Suspension Concentrate (SC).  SC formulation contains several main ingredients 

including active ingredients, wetting agent, dispersant, thickener, antifreeze agent, 

anti-form agent, preservative, and water. The SC formulation is a liquid and solid 

mixing formulation that is produced using 2,000 litre formulation vessels and wet 

milling machines. This type of formulation typically requires the use of a wet milling 

machine to ensure that the solid components are well dispersed and suspended evenly 

in the liquid. Similar to other liquid formulation, all the raw liquid materials are 

delivered in drums and solid raw materilas are deliver in bags, and the finished 

product is packed into drums for easy storage, transportation, and handling. 

Wettable Powder (WP).  WP formulation contains several main ingredients, 

including active ingredients, absorbent/carrier, wetting agent, and dispersant. The 

WP formulation is a solid formulation produced using a 500kg mixing hopper and a 

micronizer to reduce the particle size of the product. This type of formulation 

typically requires the use of a micronizer to ensure that the particle size of the 

formulation is suitable for its intended use.As with the previous formulations, raw 
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materials for the WP formulation are delivered in bags and the finished product is 

packed in 25kg and 50kg bags for easy storage, transportation, and handling of the 

formulation. 

Soluble Powder (SP). SP formulation process is similar to the WP formulation 

process, but with the key difference being that the active ingredients in the SP 

formulation are dissolved in water. This means that the SP formulation is a solid 

formulation that is designed to dissolve easily in water, forming a liquid solution that 

can be applied to the target surface. This means that the SP formulation is a solid 

formulation that is designed to dissolve easily in water, forming a liquid solution that 

can be applied to the target surface. As with the WP formulation, the SP formulation 

is a solid formulation produced using a mixing hopper and a micronizer to reduce the 

particle size of the product. Raw materials for the SP formulation are delivered in 

bags, and the finished product is also typically packed in bags. 

Granular Formulation (GR) . The product is in solid form and consists of active 

ingredients, sands, water, glue, and dye solution. The main production steps include 

chemical coating, drying, sieving, and packaging. After mixing in a mechanical 

mixer, the product mixtures are dried using a dryer tunnel, and the size of the product 

particle is separated under vibration. The finished product is then packed into 1 kg 

sachets using a packaging machine and placed into carton boxes, with 10 sachets per 

box, for distribution in the market. The production of GR involves several steps to 

ensure the quality and consistency of the final product. The chemical coating is a 

crucial step to ensure the active ingredients are evenly distributed throughout the 

granules. Drying is essential to remove any excess moisture, which can affect the 

stability and shelf life of the product. Sieving is done to separate the granules into a 

specific size range, which can be important for efficient application in the field. 

Finally, packaging is done to protect the product during transportation and storage. 

HAIC has a policy of not purchasing, storing, using, manufacturing, or trading any 

agrochemical product that falls under the WHO class IA, which is considered 

extremely hazardous. Instead, the company will only manufacture or trade 

agrochemical products that fall under class II (moderately hazardous) and class III 

(slightly hazardous), including pesticides. This indicates the company's commitment 

to safety and environmental responsibility. 

The plant where the agrochemical products are manufactured is designed to produce 

both solid and liquid products. In the first phase of production, which started in 2017, 

the plant is expected to have a capacity of producing 16 million litres/kilograms per 

annum of agrochemical products. The production capacity had increased to 30 

million litres/kilograms per annum in 2020 due to growing demand from Myanmar's 

agriculture industry. 

In addition to the production and formulation facilities, HAIC will also have 

laboratory, utility, workshop, warehouse, office, and security facilities, as well as a 

car park, staff accommodation, and canteen to support the operations of the plant. 
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The construction of the HAIC will be done in three phases, and as of May 2017, 

construction had started for Phase 1. The construction phase was completed in 2020.  
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1.5     ENVI RONMENTAL CONDITION  

For the purposes of this non-technical summary, the description of the baseline 

environmental conditions is limited to those aspects that are directly relevant to the 

proposed Project and anticipated impacts, i.e. ambient air quality, noise, water 

quality, soil and biodiversity etc.  Baseline surveys were undertaken in June to July 

2017 for these aspects in order to provide baseline information to inform the ESIA of 

the Project. 

One of the descriptions of the baseline environmental conditions near the 

surrounding environment of the HAIC project, climate and meteorology sector, has 

been described in the chapter 5 of ESIA report with the suggestions of baseline 

climatological data such as average temperature, relative humidity, wind speed and 

rainfall.  

Baseline river and well water quality data was collected in June and July.  At all 

river sampling locations, the level of total suspended solids (sediment and soil in the 

water) exceeded the WBG General EHS Guidelines (2007) for treated sanitary 

sewage discharge and WHO Drinking Water Standards.  These exceedances are due 

to the turbid nature of the surface waters.  Villagers use sieve / filtering systems 

when using the water for drinking purposes.  In addition, high levels of faecal 

matter were recorded.  Other measurements were generally within the WHO and 

WBG EHS Guidelines with no specific concern / pollution identified.  Well water 

quality parameters measured include in-situ measurement of pH and temperature as 

well as laboratory analysis of pH, Total Suspended Solid (TSS), Total Cyanide, 

Ammonia, Nitrite, Nitrate, Reactive Phosphorus, Oil & Grease, Chemical Oxygen 

Demand (COD), Biochemical Oxygen Demand (BOD), Phenols, Arsenic, Cadmium, 

Chromium, Copper, Mercury, and Faecal Coliforms.  Only one exceedance of 

WHO Drinking Water quality standards ï PH levels in water in Yae Tar Shey well.  

This is not an indication of pollution on its own, as heavy metal concentrations 

identified did not exceed the WHO standards.      
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Noise measurements showed exceedance of both the noise limits set out in NEQ and 

WBG General EHS guideline values during daytime (except at one location) and 

night-time periods, the baseline levels of other aspects generally indicated 

compliance with relevant environmental standards with occasional isolated 

exceedances.  

Ambient air quality monitoring was undertaken at five (5) locations in the Area of 

Influence (AOI) of the Project using diffusion tubes. The tubes were left in place for 

four weeks between 30 June and 17 July 2017 to record concentrations of PM10, 

PM2.5, NOx, NO2, and SO2.   

The results from the monitoring indicated that ambient concentrations of NOx, NO2 

and SO2 are below the relevant air quality standards.  The receiving airshed can 

therefore be classified as ónon-degradedô for 24-hour period survey with regard to the 

aforementioned gas pollutants.   

Ambient concentrations of PM2.5 and PM10 were measured using a Haz-Scanner 

Environmental Perimeter Air Station (EPAS) over the 24-hour period for each 

location.  The data collected indicateds that ambient concentration of PM2.5 met the 

air quality guideline except  the air quality  at AQM1 (Wah Net Chaung) and 

AQM3 (near the Project Site) which did not meet the guideline. .  On average across 

the AOI, the PM2.5 concentration met the air quality guideline . Therefore, the airshed 

can be classified as non-degraded for PM2.5 24-hour period survey.  The monitoring 

results for PM10 indicated that ambient concentrations met the air quality guideline at 

all locations and the airshed can be classified as non-degraded. 

For biodiversity, the survey results indicated presence of a modified habitat with 

generally low biodiversity value near the proposal HAIC. 

1.6        STAKEHOLDER CONSULTATION 

As a part of the ESIA process, consultation was carried out with the indirectly and 

directly affected population within the Projectôs Area of Influence (AOI).  The 

consultation served the dual purpose of informing the public about the potential 

impacts of the Project and seeking community views on issues.  

A summary of the stakeholder consultation activities for the ESIA Study is provide in 

Table 1-1.   

Table 1.1 Engagement Undertaken  

Date  Location Venue Attendees 

Scoping Phase 

21/6/2017 Hmawbi GAD office Government (8) 

21//2017 Wah Net Village Government (19), Local Community 
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Date  Location Venue Attendees 

Scoping Phase 

Chaung monastery (37) 

22/6/2017 Tha Pyay 

Kone 

Village 

monastery 

Government (4), Local Community (35) 

22/6/2017 Yae Tar 

Shey  

Village 

monastery 

Government (9), Local Community (41) 

23/6/2017 Nyaung 

Kone 

Village 

monastery 

Government (4), Local Community (35) 

ESIA Phase 

16/8/2017 War Net 

Chaung 

Village 

monastery 

Government (5), Local Community (43) 

16/8/2017 Nyaung 

Kone 

Village 

monastery 

Local Community (33) 

17/8/2017 Yae Tar 

Shey 

Village 

monastery 

Government (1), Local Community (55) 

17/8/2017 Tha Pyay 

Kone 

Village 

monastery 

Local Community (33) 

Key findings of consultation are presented below and summarised in Table 1-2. 

Table 1.2 Summary of Comments Received during Engagement  

Key Comments Received and Response Consideration for Supplementary 

ESIA  

Consultation & Information Disclosure 

One of the key comments received related to 

the availability of information and 

transparency in the process.  Stakeholders 

wanted to emphasise that it is important to 

ensure the community can understand the 

information provided.  

Some stakeholder in War Net Chaung noted 

that Pa Ywet Sate Kone, Kyi Ni San, Poe 

Dana Kone, and Shan Kone villages are 

located within 5 km of the Project (upstream) 

and should be included in the assessment. 

Awba is planning publicly disclosure of 

project information to the local community 

through  

The Regulatory EIA Report will 

have a Myanmar language executive 

summary to ensure information is 

easily available to local 

communities. 

Awba will undertake further 

disclosure and consultation in Pa 

Ywet Sate Kone, Kyi Ni San, Poe 

Dana Kone, and Shan Kone villages.   
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Key Comments Received and Response Consideration for Supplementary 

ESIA  

1. Four local community volunteers 

2. Six notice boards 

3. VDA Committee 

4. Telephone communication 

5. Six Postboxe 

6.  Disclosures in newspapaer 

7. Distribution of the brochures  

Public Health & Safety 

The key concern related to public health and 

safety impacts specifically from air and 

wastewater emissions.  These also included 

concerns related to unplanned events.  

During rainy season, some villagers from the 

AOI use the Hmawbi River and Htan Ta Pin 

River for domestic and drinking purposes 

although villages  do not use the water 

resource of the Sabagyi creek. 

This Supplementary ESIA will 

assess the impact on Public Health 

and Safety from air and noise 

emissions.  

The baseline survey results from air, 

noise, soil, and water will be 

disclosed to the community for their 

reference. 

Monitoring and Auditing  

Transparency of the monitoring and auditing 

process during operation was of key 

importance to the stakeholders. 

The grievance mechanism and future 

disclosure will be provided to all 

PAPs in the area.   

 

Use of Existing Infrastructure 

The quality of the access road was commented 

on during the public consultation.  Some 

community members mentioned that Awba 

vehicle use had damaged the road into the 

Project Site. 

 

 

The access road to Hmawbi site is a 

public road which is under the 

management  of the government.  

Awba has acknowledged receipt of 

this complaint through its 

Community Grievance Mechanism.  

Follow-up corrective action should 

be discussed between the respective 

road authority, the factories 

currently using the roads and local 

community. .  

Current Activities / Historic Activities  

Some people in Nyaung Kone reported a smell 

coming from the current operations or store at 

the Project Site.  

In addition, one main concern was historic 

contamination from the existing industrial park 

and factories.  

Awba has investigated the odour 

complaint from the operation of the 

existing facility through their 

community grievance mechanism.   

Although the actual source of the 

odour is difficult to identify, Awba 

has implemented a series of 

mitigation measures to  minimise 
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Key Comments Received and Response Consideration for Supplementary 

ESIA  

odour such as; a confined partition 

room for solid production, and a 

scrubber system at  the source of 

emission to reduce odour escaping 

through the process. 

Awba have undertaken a baseline 

assessment and will disclose the 

results of the baseline to the local 

communities.  Awba will also 

undertake regular monitoring as 

outlined in this supplementary ESIA 

and will disclose monitoring results 

to the local community.  

Land Permitting  

This village raised concerns with the 

permitting of the land from the ministry / 

government and the site selection process.   

Awba were given permission from 

the Ministry of Agriculture, 

Livestock and Irrigation to construct 

the Project within this existing 

Industrial Zone.  

Corporate Social Responsibility and Social 

Benefits 

All villages mentioned potential social 

investment opportunities in the village.  The 

two key concerns on inadequacies of services 

related to road condition and electricity.  

These were mentioned as potential 

opportunities for social investment.  In 

Nyaung Kone, it was noted that villagers spend 

a lot of money on pesticides and Awba could 

provide a subsidized store for the local 

community for their products. 

Awba will undertake a CSR program 

once operational and will consider 

these suggestions in the planning of 

any social investment.   

 

In addition to questions raised during the ESIA engagement, a number of grievances 

were collected as part of the Community Grievance Procedure, this are provided in 

Table 1-3 with considerations for this Supplementary ESIA. The activities in the 

Community Grievance Procedure such as Corporate Social Responsibility (CSR), 

ESIA, accidental events, job opportunities, land issue, pollution, relocation, road 

damage, village information and waste management are implemented in compliance 

with sections, sub-sections of Myanmar Investment Law (2016) as 51(a,b,c,d,e,f), 

65(b,c,d,i) and 190 rules of Myanmar Investment Rue (2017).  
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Table 1.3 Community Grievance Log 

Category  Summary of Query Action for ESIA  

Corporate 

Social 

Responsibility 

(CSR) 

To conduct the Community 

Development activities 

transparently and affectively.  

Awba should contribute to the 

local hospital and provide 

discount pesticide shop for local. 

All engagement activities will be 

conducted transparently.  

CSR is not part of the ESIA.  

Awba will consider CSR 

separately.  

ESIA Who will take responsibility to 

inspect and monitor following the 

impact assessment? 

ERM to involve respective 

community members for the 

ESIA survey.  Provide 

communities the result of the 

ESIA as well as provide 

guarantee on their result and 

collect from tube wells. 

Monitoring, including roles and 

responsibilities, will be included 

in the ESIA Report.  

Community members will be 

invited to the baseline surveys.  

Water will be collected from tube 

wells and the results will be 

provided to the community during 

future engagement. 

Accidental 

events 

Information needed on the 

emergency plan and the potential 

impact to villagers. 

Accidental events (including 

impact to communities) will be 

assessed in the ESIA. 

Job 

opportunities 

Provide job opportunities to youth 

and local community members.  

The provision of jobs and 

potential beneficial impact will be 

assessed in the ESIA. 

Land Issue The road connecting Phoe Dana 

Kone village to Nyaung Kone 

vill age has been reduced from 13 

ft. to 6.5 ft. by the Project 

fencing. 

This is based on the Land 

Lease Agreement between 

Awba and the Ministry of 

Agriculture.   

Pollution Will gas emissions damage crops 

or agricultural land?  

There have been historic 

examples of sickness in the 

community when the MPI factory 

produced gas (and/or) smoke. 

 

Emissions and their impact on 

local communities and the 

surrounding environment will 

be assessed in the ESIA.  

A cumulative assessment of 

impacts from the Industrial 

Park will also be undertaken. 
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Relocation The Project is located near 

villagers, why was this land 

selected?  Is it possible to 

relocate? 

This is based on the Land 

Lease Agreement between 

Awba and the Ministry of 

Agriculture.   

Road 

damage 

The factory trucks are 

damaging the roads of the 

villages.  Awba should 

repair the road. 

The access road to Hmawbi 

site is a public road which is 

under the management of the 

government.  Awba has 

acknowledged receipt of this 

complaint through its 

Community Grievance 

Mechanism.  Follow-up 

corrective action should be 

discussed between the 

respective road authority, the 

factories currently using the 

roads and local community. 

According to the local village 

representatives from the 

review team at the HAIC 

office, HAIC has from time 

to time provided financial 

support for village road 

construction under the CSR 

work program, and if the 

Wanet Chaung road is 

repaired, it will participate 

with other communities as 

part of the CSR process. 

Village 

Informatio

n 

The village list shared is not 

correct.  Public consultation 

should be conducted in all 

the villages surrounding 

project area and involved in 

the ESIA survey. 

Consultation locations were 

selected to include all the 

village tracts within 3.5 km.  

The second round of 

engagement will invite 

villagers from villages in 

which the meetings are not 

held during the scoping 

engagement. 
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Waste 

Manageme

nt 

Concerned that waste 

produced by the factory 

would impact local water 

courses, local crops and local 

communities.  

Provide an explanation of the 

waste management system to 

the villagers.  

The potential impact of waste 

on environmental and social 

receptors will be considered 

in the ESIA. 

 

In parallel to the stakeholder consultation, a total of 72 useable household 

surveys, and 8 group discussions for socio-economic systems were completed 

with the Projectôs AOI with particular focus on the livelihoods of community.  

The information obtained is used to inform the impact assessment and 

mitigation measures derivation. 

1.7           KEY POTENTIAL IMPACTS AND PRELIMINARY MITIGATION MEASURES 

During the impact assessment, potential impacts have firstly been identified 

through a systematic scoping process whereby the activities (both planned and 

unplanned) associated with the Project have been considered with respect to 

their potential to interact with environmental resources or receivers.  

Interactions which may generate potentially significant environmental impacts 

ranging from those associated with the construction phase, operation phase as 

well as accidental events (e.g. spillage) of the Project.   

The potentially significant environmental impacts are further assessed in the 

ESIA Study, with appropriate mitigation and enhancement measures 

recommended for alleviating potential negative impacts or enhancing potential 

positive impacts from the Project.  It is concluded in the ESIA Study that with 

proper implementation of the recommended mitigation measures, the residual 

environmental and social impacts causing by the construction and operation of 

the Project would be of no larger than moderate significance.  A summary of 

the residual impacts (after mitigation) are provided in Table 1-4. 

Table 1.4 Summary of Impact Assessment Results 

Impact  Summary of Mitigation Residual Impact 

Significance 

Impacts to 

Air Quality 

ī Implement monitoring system. 

ī Apply intensive dust suppression 

methods. 

ī Emissions in line with Myanmar 

Standards (NEQ Guidelines) and 

Minor  
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Impact  Summary of Mitigation Residual Impact 

Significance 

international guidelines.  

Impacts from 

Noise 

ī Only well-maintained equipment 

should be operated on-site. 

ī Emissions in line with Myanmar 

Standards (NEQ Guidelines) and 

international guidelines.  

Negligible 

Impact to 

Water 

Quality 

ī Implement monitoring system to 

continuously monitor / disclose 

wastewater discharge quality. 

ī Discharges in line with Myanmar 

Standards (NEQ Guidelines) and 

international guidelines.  

Minor  

Impacts to 

Soil Quality 
ī As per water quality impacts above.  Negligible 

Community 

Health and 

Safety 

ī A Contractor EHS Management Plan. 

ī During consultation, it was mentioned 

that an access road was damaged by 

Project vehicles and it is recommended 

that Awba restore the road to its original 

condition.   

ī Community Grievance Mechanism 

Minor  

Economy 

and 

Livelihoods 

ī None recommended. Positive  

Occupational 

health and 

safety 

Ventilation systems, and life and fire safety 

systems in the buildings 

Minor  

Impacts to 

Biodiversity 

ī Limit clearance of land and re-establish 

vegetation where possible. 

Minor  
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Impact  Summary of Mitigation Residual Impact 

Significance 

ī Potential re-instatement of vegetation on 

site.   

Infrastructure 

services 

ī Road Transport Management Plan. 

ī Community Grievance Mechanism. 

Minor  

Accidental 

Events 

ī Solid Waste Management Plan and 

Emergency Preparedness and Response 

Plan.    

ī Project will adopt good practices for 

chemical storage.  

ī Drainage design to limit spread of spills.   

Moderate  

1.8         ENVIRONMENTAL MANAGEMENT PLAN 

The detailed Environmental Management Plan is provided in Section 8.  The scope 

of this EMP covers both construction and operation phases of the Project, which 

have the potential to affect, positively or negatively, the environment and 

communities in which the Project will operate. 

A range of detailed management plans will be developed and implemented for each 

specific phase of the Project.  The responsibility for the implementation of these 

plans will lay variously with the Awba, contractors and sub-contractors.  It is noted 

that this is only a framework EMP into which the full range of management and 

monitoring activities will eventually fit. 

As identified with the summary of impacts and mitigation and management 

measures, the following detailed management plans are considered necessary to 

effectively implement the outcomes of the ESIA throughout the life of the Project 

(Table 1-5).  These plans are currently being drafted by Awba.  
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Table 1.5 Management Plans Required by the Project  

Management Plans Key Objectives and Content 

Air Pollution Management 

Plan  

The Air Pollution Management Plan should 

demonstrate how appropriate management techniques 

will reduce the potential for any dust-related adverse 

effect to public health or the environment, and 

describe the measures that will be undertaken to 

control dust and air emissions generated by operation 

process.  This could include dust produced by bulk 

materials handling, storage activities, earth-moving, 

construction, or vehicular movements. 

Emergency Preparedness 

and Response Plan  

The EPRP will describe the general emergency 

response procedures to be undertaken for each of the 

follow potential emergency events that may occur at 

the HAIC Project: fire emergency, chemical release, 

worker injuries, thunderstorm, and vehicle accident.  

In addition, set up the responsibilities of the EHS 

Department, medical team, first aider team, security 

team, area wardens and contractors and other service 

providers. 

Solid Waste Management 

Plan 

Solid waste management plan is a guide for reducing, 

handling, and disposing of solid waste.  Detailing all 

types of waste and their origins, the steps taken to 

lower the level of waste, and plans for removing and 

eliminating waste. 

Wastewater Management 

Plan 

A Wastewater Management Plan outlines wastewater 

management (treatment and associated infrastructure 

and services), and identifies plans for the future 

development, expansion or upgrade of wastewater 

systems to accommodate changing needs. 

Road Transport 

Management Plan 

A Road Transport Management Plan is the 

management of occupational safety and site 

performance risks associated with work activities 

undertaken in a traffic environment including 

managing traffic to and from the Site. 

Stakeholders Engagement 

Management Plan 

A SEMP facilitates effective and efficient 

communications with the various stakeholders.  It 

describes how project communications will occur.  A 

good communication plan generally includes the 
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Management Plans Key Objectives and Content 

following elements: 

¶ Communication objectives; 

¶ Target audiences; 

¶ Key content for the communications; and 

¶ Communication method and frequency. 

Contractors EHS 

Management Plan 

A Contractors EHS Management Plan links to the 

Projects EMP and ensures that all contractors are 

aware of the requirements to mitigate and manage the 

environmental, health and safety risks and impacts 

associated with the Project. 

Occupational Health and 

Safety Management Plan 

An Occupational Health and Safety Plan demonstrates 

an organisationôs commitment to health and safety in 

the workplace by providing a clearly written statement 

of intent and plan of action for the prevention of 

accidents and occupational illness and injury. 

Environmental Monitoring 

Plan 

The Environmental Monitoring Plan describes the 

comprehensive program to conduct environmental 

quality monitoring accordingly with the World Bank 

Group EHS Guidelines and Myanmar National 

Environmental Quality (Emission) Guidelines. 

Hazardous Material 

Management Plan 

The overall objective of hazardous materials 

management is to protect the workers who are 

handling hazardous materials and to allow safe uses 

and storage practices to avoid or, when avoidance is 

not feasible, minimize uncontrolled releases of 

hazardous materials or accidents (including explosion 

and fire) during their handling, storage and use so as 

to protect both the workforce and the environment. 

Site Run-off Drainage 

Management Plan 

The Site Runoff Drainage Management Plan (RDMP) 

seeks to minimize uncontrolled runoff, improper 

wastewater, solid waste and hazardous material 

management at the site, that may affect the surface 

water quality of watercourse at HAICôs Project. 

Construction Management 

Plan 

The Construction Management Plan will compile all 

the necessary measures to mitigate the impacts during 

the second and third phases of construction stage. 
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It is intended that these documents will be prepared to cover the construction phase 

of the Project.  Prior to operation commencing further documents should be 

developed to cover the operation phase. 

Specific plans will be disclosed to stak8eholders at the appropriate time, which 

should be determined within the individual plans.  

Physical, biological, and social environmental management components of 

particular significance have been identified as performance indicators. The 

Environmental Management Plans, which include mitigation measures for 

environmental polluting activities are listed in Table 1.6. A comprehensive 

monitoring plan for each performance indicator has been prepared for all phases of 

the Project and is presented in Table 1-7. 
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Table 1-6 Environmental Management plan employed by Awba to mitigate adverse environmental impacts 

Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

9.1 Air 

Quality 

Air 

emissions 

from  

production  

formulation 

process 

Deteriorate 

to air 

quality 

- Provision of local 

exhaust ventilation 

system connected to 

process stacks; 

- Provision of 

pollution control 

systems (dust 

collector and 

scrubber system) for 

the process 

emissions 

- Operation as per 

work instructions 

(SOP); and 

- Regular 

maintenance and 

monitoring of 

scrubbers. 

- For road dust 

control, water 

suppression on the 

unpaved dirt roads  

- Respiratory PPE 

should be worn 

while working in the 

Minor ƴ Provision of local 

exhaust ventilation 

system connected to 

process stacks; 

ƴ Provision of 

pollution control 

systems for process  

stacks; 

ƴ Operation as per 

work instructions 

(WI)  or Standard 

Operation 

Procedure (SOP); 

and 

ƴ Regular 

maintenance and 

monitoring of 

scrubbers 

- For road dust 

control, water 

suppression on the 

unpaved dirt roads  

- Respiratory PPE 

should be worn 

while working in 

Appointed  

Operations 

team 

for mitigation  

measures and  

implementatio

n 

 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

place with high 

potential air born 

hazard  

the place with high 

potential air born 

hazard  

9.2 Air 

Quality 

Fugitive  

emissions 

from 

Production 

Line and  

Hazardous  

Chemical  

Storage 

areas 

 - Reduce 

fugitive emissions 

through proper 

engineering control 

and technical 

modification (for 

example: controlling 

emissions through 

upgrading and 

modifying valve 

designs) 

- Regularly 

monitor the system 

for leaks using a 

reliable method of 

leak detection (leaks 

of fugitive emissions 

can be detected or 

located using 

standard bubble 

emission techniques 

ASTM E515-

11(2022)) 

- Preventive 

Minor - Reduce 

fugitive emissions 

through proper 

engineering control 

and technical 

modification (for 

example: 

controlling 

emissions through 

upgrading and 

modifying valve 

designs) 

- Regularly 

monitor the system 

for leaks using a 

reliable method of 

leak detection 

ƴ HAIC (Awba) 

should develop and 

implement 

Hazardous Material 

Management Plan 

and shall adhere to 

it in terms of 

Appointed  

Operations 

team 

for mitigation  

measures and  

implementatio

n 

 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 



1-22 

ENVIRONMENTAL RESOURCES MANAGEMENT   MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024                                                                                                                                                                                                      JUNE  

2023 

 

Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

maintenance 

practices should be 

incorporated into 

operations and 

maintenance 

practices to reduce 

fugitive emissions  

- Control the 

emissions through 

adequate work 

practices (workers 

ensure that their 

work practices 

adhere to the 

objective of 

achieving fugitive 

emissions 

protection) 

- Make sure the 

employees wear 

adequate PPE and 

respirators while 

working in the 

industry to prevent 

airborne hazards  

- Employee 

training in proper 

storage 

management and 

control  

ƴ Conduct regular 

Hazardous material 

storage inspections;  

ƴ Workers training 

in hazardous 

material handling 

and storage; and  

ƴ Work permit 

system to handle 

hazardous materials 

- Control the 

emissions through 

adequate work 

practices (workers 

ensure that their 

work practices 

adhere to the 

objective of 

achieving fugitive 

emissions 

protection) 

- Make sure the 

employees wear 

adequate PPE and 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

respirator uses and 

potential reparable 

hazards 

- Workplace 

pulmonary 

functioning test for 

selected workers 

with a high potential 

to expose to 

respiratory hazards 

- Make sure the 

hazardous materials 

and wastes are 

stored and handled 

as per described in 

Hazardous material 

management plan to 

control accidental 

release of fugitive 

emissions 

- Apply water 

suppression for 

fugitive dust and 

other loose 

particulate matters 

PM on the unpaved 

dirt road 

respirators while 

working in the 

industry to prevent 

airborne hazards 

- Apply water 

suppression for 

fugitive dust and 

other loose 

particulate matters 

PM on the unpaved 

dirt road 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

9.3 Noise Operation of 

fixed  

plant and 

machinery  

during 

operational  

phase 

Increase in 

ambient  

noise levels 

with lower SWL 

from the BS5228: 

Part 1: 2009; 

mufflers or acoustic 

enclosures to reduce 

sound power level of 

noisy  

equipment at all 

times; 

-locate noise 

sources to less 

sensitive areas to 

take advantage of 

distance and 

shielding; 

facilities away from 

community areas if 

possible; 

the natural 

topography as a 

noise buffer during 

facility design;  

Vehicles should be 

Minor  

mufflers or acoustic 

enclosures to reduce 

sound power level 

of noisy  

equipment at all 

times; 

-locate noise 

sources to less 

sensitive areas to 

take advantage of 

distance and 

shielding; 

materials during 

night time should 

be avoided to 

minimize 

disturbance to 

communities. 

Phase Monitoring 

Plan will be 

required for the 

Project which will 

include noise 

emissions. During 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

regularly 

maintained. 

materials during 

night time should be 

avoided to minimize  

disturbance to 

communities. 

Phase Monitoring 

Plan will be required 

for the Project which 

will include noise 

emissions. During 

operation ,  ambient 

noise levels in Leq, 

Leq day,  

Leq night and hourly 

Leq will be 

measured biannually  

at the NSRs within 

500 m from the  

Project boundary as 

shown in Figure 

5.14. These will be 

measured for 24-

hours. 

operation ,  

ambient noise levels 

in Leq, Leq day,  

Leq night and 

hourly Leq will be 

measured 

biannually  at the 

NSRs within 500 m 

from the  

Project boundary as 

shown in Figure 

5.14. These will be 

measured for 24-

hours. 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

9.4 Surface,  

Ground 

Water  

Quality 

and 

Effluent  

Uncontrolle

d runoff,  

improper 

wastewater,  

solid waste 

and 

hazardous 

material  

management 

at the  

site, 

affecting 

surface  

water 

quality of 

watercourse. 

Impact to 

surface 

water  

quality 

To mitigate potential 

impacts on surface 

water quality during 

the operation phase, 

mitigation  

measures developed 

for the construction 

phase as presented in 

Item 8.3 above 

should be  

followed given the 

similar issues 

expected. In addition 

to the above: 

the production 

process should be 

treated and 

monitored 

biannually  for  

compliance with 

effluent levels 

specified in NEQEG 

guideline (2015).  

operation workforce 

should be treated on-

Minor To mitigate 

potential impacts on 

surface water 

quality during the 

operation phase, 

mitigation  

measures developed 

for the construction 

phase as presented 

in Item 8.3 above 

should be followed 

given the similar 

issues expected.  

 

Additional 

measures are  

the production 

process should be 

treated and 

monitored 

biannually  for  

compliance with 

effluent levels 

specified in NEQG 

Guidelines for 

Pesticide  

Appointed  

Operations 

team 

for mitigation  

measures and  

implementati-

on 

 

 

 

 

 

 

 

 

3rd Party  

Environment-

al  

Consultant for  

monitoring & 

audit 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

site by a septic tank 

and  

seepage field 

properly designed 

and maintained 

according to EQEG 

guideline 

(2015).WBG Genera 

EHS  

Standards (2007) as 

follows: 

- Installed in areas 

with sufficient soil 

percolation for the 

design wastewater 

loading  

rate;  

- Installed in areas of 

stable soils that are 

nearly level, well 

drained, and 

permeable,  

with enough 

separation between 

the drain field and 

the groundwater 

table or  

Manufacturing, 

Formulation and 

Packaging. 

operation workforce 

should be treated 

on-site by a septic 

tank. 

- Grease trap should 

be installed at 

sources where oily 

water is expected 

(e.g.  

kitchen); and 

- Should treated 

wastewater to be 

reused as spray 

water, they should 

be monitored  

Biannually  for 

compliance with 

Myanmar National 

Environmental 

Quality  

(Emissions) 

Guidelines for site 

runoff and 



1-28 

ENVIRONMENTAL RESOURCES MANAGEMENT   MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024                                                                                                                                                                                                      JUNE  

2023 

 

Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

other receiving 

waters; 

- Grease trap should 

be installed at 

sources where oily 

water is expected 

(e.g.  

kitchen); and 

- Should treated 

wastewater to be 

reused as spray 

water, they should 

be monitored  

monthly for 

compliance with 

Myanmar National 

Environmental 

Quality  

(Emissions) 

Guidelines for site 

runoff and 

wastewater 

discharges (for TSS, 

oil and  

grease, pH). 

Phase Monitoring 

wastewater 

discharges (for 

TSS, oil and  

grease, pH). 

from Project Site 

will be fully 

collected and 

treated to comply 

with  

applicable standards 

at the proposed 

wastewater 

treatment plant. 

monitoring system 

to continuously 

monitor / disclose 

waste water 

discharge  

quality. 

erational 

Phase Monitoring 

Plan should be 

required for the 

Project which will 

include  
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no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

Plan will be required 

for the Project which 

will include surface 

water quality. 

During construction, 

surface water quality 

monitoring will 

include pH, DO, 

COD, BOD5, oil and 

grease, TN, TP, TSS 

and total coliform. 

This  

will be conducted 

monthly at the water 

sampling locations 

shown in Figure 

5.20 and one  

upstream station 

located 100m 

upstream of the 

Project Site. 

(moderately 

hazardous) 

pesticides, Awba 

will provide the 

appropriate  

wastewater 

discharge point and 

groundwater quality 

(including Tube 

well No.3) to 

determine the 

potential impact of 

surface water and 

groundwater 

respectively  due to 

the Project 

operation. 

 

Besides, the 

effluent discharge 

point from lagoon 1 

to lagoon 2 

receiving the 

overflow will be 

monitored along 

with the above 

surface and ground 

water monitoring. 

 

The storm water 

discharge point: the 

final discharge of 
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no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

controls taken in 

relation to the 

manufacture, 

procurement, or 

distribution and/or 

use of  

these chemicals (as 

per Myanmar/Awba 

(#35880) ï 

Environmental and 

Social Action  

Plan (ESAP) No. 6). 

from Project Site 

will be fully 

collected and treated 

to comply with  

applicable standards 

at the proposed 

wastewater 

treatment plant. 

monitoring system 

to continuously 

monitor / disclose 

waste water 

discharge  

all drains will  be 

monitored     
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

quality. 

9.5 Ground 

Water 

Resourc

es and 

Public 

water 

supply 

Use of 

groundwater 

for Project 

Operation 

Groundwat

er resource 

depletion 

due to over 

exploitatio

n for 

Project 

water 

supply  

 

 

Negatively 

affect the 

groundwate

r 

accessibilit

y of these 

local 

community 

threatening 

the water 

security of 

the local 

community 

 

-  Determine the 

sustainable yield of 

the major aquifer by 

conducting 

groundwater 

pumping tests and 

monitor the 

groundwater 

productivity/recharg

e rate over time in 

order to detect any 

imbalance of 

groundwater 

recharge throughout 

operation 

- Perform artificial 

aquifer recharge 

enhancement using 

treated wastewater. 

The treated 

wastewater in the 

Lagoons can 

infiltrate to the 

ground and thereby 

recharge the 

Minor  . Perform artificial 

aquifer recharge 

enhancement using 

treated wastewater. 

The treated 

wastewater in the 

Lagoons can 

infiltrate to the 

ground and thereby 

recharge the 

groundwater) 

(Briefing Note 

Series for 

Groundwater 

Management, 

World Bank, 2002) 

However, in order 

to accomplish the 

uses without 

deleterious 

environmental 

consequences, the 

groundwater quality 

nearby the Lagoon 

should be 

monitored on a 

Appointed  

Operations 

team 

for mitigation  

measures and  

implementatio

n 

 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

groundwater) 

(Briefing Note 

Series for 

Groundwater 

Management, World 

Bank, 2002) 

However, in order to 

accomplish the uses 

without deleterious 

environmental 

consequences, the 

groundwater quality 

nearby the Lagoon 

should be monitored 

on a regular basis.  

- Implement/adopt 

efficient water 

consumption 

management 

measures to manage 

and protect the water 

resources. These will 

include (but not 

limited to)  

- A detailed water 

regular basis.  

- Implement/adopt 

efficient water 

consumption 

management plan 

and HAIC should 

adhere to that plan.  

- Opportunities for 

improvement in 

water use efficiency 

will be identified 

and implemented;  

¶ Optimize 

water 

distribution 

system and 

early water 

detection. 

¶ Water meters 

should be 

installed to 

measure the 

water 

consumption 



1-33 

ENVIRONMENTAL RESOURCES MANAGEMENT   MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024                                                                                                                                                                                                      JUNE  

2023 

 

Item 

no 

Project 

Stage/ 
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Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

balance will be 

developed, 

maintained, 

monitored and 

reported 

periodically;  

¶ Specific water 

use 

(measured by 

volume of 

water used 

per unit 

production) 

will be 

assessed; and 

¶ Operations 

must be 

benchmarked 

to available 

industry 

standards of 

water use 

efficiency. 

- Opportunities for 

improvement in 

rate by the 

facility over 

a period of 

time. Water 

meters 

measure the 

amount of 

water being 

supplied to 

the facility, 

while sub 

meters 

measure 

usage for 

specific 

activities 

such as 

process use, 

or landscape 

water use. 

 

¶ Identifying 

appliances 

which 

consume 
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Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

water use efficiency 

will be identified 

and implemented;  

¶ Optimize 

water flow 

and early 

water 

detection. 

¶ Water  meter 

should be 

installed to 

measure the 

water 

consumption 

rate by the 

facility over 

a period of 

time. Water 

meters 

measure the 

amount of 

water being 

supplied to 

the facility, 

while sub 

meters 

huge 

amounts of 

water and 

identifying 

appliance 

failures, 

water 

leakage and 

damage and 

substituting 

with water 

saving 

appliances/e

quipment, it 

can result in 

significant 

long-term 

water 

savings. 

- Engage and 

educate employees 

about industrial 

water conservation 

- Perform 3 Rs 

(Reduce, Reuse and 
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Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

measure 

usage for 

specific 

activities 

such as 

process use, 

or landscape 

water use. 

 

¶ Identifying 

appliances 

which 

consume 

huge 

amounts of 

water and 

identifying 

appliance 

failures, 

water 

leakage and 

damage and 

substituting 

with water 

saving 

Recycle) policy in 

water use such as 

use of treated 

wastewater for 

gardening works, 

for process 

washing, industrial 

fire protection etc. 

-  Installation of 

alternatives sources 

for Project water 

supply such as 

rainwater 

harvesting and use 

of municipal piped 

water to avoid 

depleting the 

resource to the 

detriment of other 

users. 

- Investigate any 

complaints/ 

abnormal event of 

groundwater wells 

(within 30 m) 
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Affected 

Area 
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Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

appliances/e

quipment, it 

can result in 

significant 

long-term 

water 

savings. 

- Engage and 

educate employees ï  

¶ Every employee has 

a responsibility to 

play in water 

usage. Make 

certain that they 

are educated and 

informed about 

water conservation 

and follows the 

water 

consumption 

management 

practices  

- Perform 3 Rs 

(Reduce, Reuse and 

depletion in nearby 

villages and handle 

appropriately. Keep 

records of 

complaints and 

follow-up. 

 

- - An Operational 

Phase Monitoring 

Plan should be 

required for the 

Project which will 

include 

groundwater quality 

(Tube well 3. New) 

which is nearest to 

the WWTP to 

determine the 

potential impact of 

groundwater quality 

due to the WWTP 

(artificial water 

recharge) 
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Stage/ 
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Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

Recycle) policy in 

water use such as 

use of treated 

wastewater for 

gardening works, for 

process washing, 

industrial fire 

protection etc. 

- The use of 

alternative water 

supplies, water 

consumption offsets 

to maintain total 

demand for water 

resources within the 

available supply, and 

evaluation of 

alternative project 

locations:  

¶ Installation of 

alternatives 

sources for 

Project water 

supply such 

as rainwater 

harvesting 
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Stage/ 

Affected 
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Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

and use of 

municipal 

piped water 

to avoid 

depleting the 

resource to 

the detriment 

of other 

users. 

 

- Investigate any 

complaints/ 

abnormal event of 

groundwater wells 

(within 30 m) 

depletion in nearby 

villages and handle 

appropriately. Keep 

records of 

complaints and 

follow-up. 

 

- An Operational 

Phase Monitoring 

Plan should be 

required for the 
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no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

Project which will 

include groundwater 

quality (Tube well 3. 

New) to determine 

the potential impact 

of groundwater 

quality due to the 

WWTP (artificial 

water recharge) 

 

 

9.6 Soil 

Quality 

Improper 

solid waste  

and 

hazardous  

material 

management  

at the site 

Impacts to 

soil quality 

To mitigate potential 

impacts on soil 

quality, mitigation 

measures developed 

for management of 

hazardous material 

and solid waste as 

presented in Item 8.3 

above should be 

followed. 

generated on-site 

should be collected, 

handled and 

disposed of  

properly.  

Negligi

ble  

- Hazardous 

waste 

should be 

managed 

properly.  

- Set up 

spillage 

containment 

system  

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

chemicals should 

only be used and 

stored in designated 

areas which have  

pollution prevention 

facilities. 

9.7 Landsca

pe and  

Visual 

Improper 

solid waste  

management 

outside  

the Project 

Site 

Impacts to 

landscape  

and visual 

characters 

Mitigation measures 

developed for 

management of solid 

waste as presented in 

Item 8.3 above  

should be followed. 

In addition, it is 

recommended for 

the operation that 

that landscaped  

area should be 

developed along the 

Project Site 

boundary 

Negligi

ble  

Solid waste should 

be managed 

properly. 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 

9.8 Commu

nity  

Health 

and 

Safety 

Project 

activities,  

increased 

traffic  

activity as 

well as 

Impacts to 

community  

health and 

safety 

Please refer to I tem 

8.6 above for 

mitigation measures 

recommended. A 

number of  

mitigation measures 

Minor Please refer to Item 

8.6 above for 

mitigation measures 

recommended. 

 

Additional actions 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

CSR team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Stage/ 
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Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

environment

al impacts to 

air quality,  

noise, 

surface 

water  

quality and 

soil  

quality from 

the  

Project 

could be adopted to 

reduce impact on 

community health 

and safety,  

these measures may 

include the 

following: 

and implement a 

Community 

Grievance 

Mechanism (as per  

Myanmar/Awba 

(#35880) ï 

Environmental and 

Social Action Plan 

(ESAP) No. 1). 

develop a Safe 

Vehicle Policy and 

Training Safety 

Procedure for its 

own  

transport fleet, 

including provisions 

for safe agro-

chemical and 

to be measured 

include: 

 

prepare and 

implement a 

Community 

Grievance 

Mechanism. 

 

develop a Safe 

Vehicle Policy and 

Training Safety 

Procedure for its 

own transport fleet, 

including 

provisions for safe 

agro-chemical and 

hazardous waste 

transport.  
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

hazardous waste  

transport, and will 

include such 

requirements in 

transport contractual 

agreements,  

including barge 

third-party 

contractors (as per 

Myanmar/Awba 

(#35880) ï 

Environmental and 

Social Action Plan 

(ESAP) No. 7). 

9.9 Occupat

ional 

Health 

and 

Safety 

Operational 

activities  

as well as 

workers  

camp. 

 

Fugitive 

emission 

released 

during 

process 

activities 

and 

Impacts to 

occupation

al  

health and 

safety 

Please refer to Item 

8.6 and Item 9.1.2 

above for mitigation 

measures 

recommended. A 

number of measures 

should be adopted to 

reduce impacts to 

occupational health 

and safety: 

systems and life and 

fire safety systems in 

Minor Please refer to Item 

8.6 and Item 9.1.2 

above for mitigation 

measures 

recommended. 

Additional numbers 

of measures 

recommended are 

 

systems and life and 

fire safety systems 

in all buildings.  

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS and  

CSR teams 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Stage/ 
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Affected 

Area 
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Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

hazardous 

materials 

handling 

and storage  

all buildings.  

and suction hoods 

will be used to 

collect vapours and 

other fugitive 

emissions.  

develop and 

implement a 

workerôs grievance 

mechanism for its 

permanent and 

casual workers, as 

well as for 

construction 

workers, to enable 

anonymous 

complaints and 

tracking and analysis 

of systemic issues 

(as per  

Myanmar/Awba 

(#35880) ï 

Environmental and 

Social Action Plan 

(ESAP) No. 2). 

and suction hoods 

will be used to 

collect vapours and 

other fugitive 

emissions.  

develop and 

implement a 

workerôs grievance 

mechanism for its 

permanent and 

casual workers, as 

well as for 

construction 

workers, to enable 

anonymous 

complaints and 

tracking and 

analysis of systemic 

issues. 
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Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

9.10 Econom

y and 

Liveliho

ods 

Contractual 

employment 

is expected 

to increases 

and increase 

in business 

of local 

shops  

Livelihood 

opportuniti

es  

(positive 

impacts)  

local  

workers whenever 

possible. 

supplies and services 

with required 

specifications, 

whenever possible. 

Positive Employ qualified 

local community as 

the factoryôs  

workers and 

purchase  

local supplies and 

services. 

Appointed  

Contractor 

On site 

Project 

Management  

team and 

designated 

CSR team 

 Monthly 

report to  

the Awba 

9.11 Infrastru

cture  

Services 

Project 

traffic and 

immigration 

of workers 

Completion 

of  

infrastructu

res with  

local 

communiti

es 

Please refer to Item 

8.6 above for 

mitigation measures 

recommended. 

Negligi

ble  

Please refer to Item 

8.6 above for 

mitigation measures 

recommended. 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS and  

CSR teams 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 

9.12 Acciden

tal  

Events 

ï Leaks  

and 

Spills 

Unplanned 

Spills 

Contaminat

ion to 

water  

course and 

impact to  

human 

health 

an Emergency 

Preparedness and 

Response Plan, 

including for 

transport and sale 

depots (as per 

Myanmar/Awba 

(#35880) ï 

Environmental and 

Social Action Plan 

Moderat

e an Emergency 

Preparedness and 

Response Plan, 

including for 

transport and sale 

depots. 

chemical storage 

areas should be 

provided with locks 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 



1-45 

ENVIRONMENTAL RESOURCES MANAGEMENT   MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024                                                                                                                                                                                                      JUNE  

2023 

 

Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

(ESAP) No. 1). 

chemical storage 

areas should be 

provided with locks 

and be sited on 

sealed areas. 

Establishment of 

secondary 

containment for fuel 

storage and 

hazardous  

materials (as per 

Myanmar/Awba 

(#35880) ï 

Environmental and 

Social Action Plan  

(ESAP) No. 5). 

chemicals should 

only be used and 

stored in designated 

areas which have  

pollution prevention 

facilities. The bund 

should be drained of 

rainwater after a rain  

and be sited on 

sealed areas. 

Establishment of 

secondary 

containment for fuel 

storage and 

hazardous  

materials 

chemicals should 

only be used and 

stored in designated 

areas which have  

pollution prevention 

facilities. The bund 

should be drained 

of rainwater after a 

rain  

event. 

from bunded areas 

should pass through 

oil/gas traps prior to 

discharge  

to the storm water 

system. 

-water 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

event. 

from bunded areas 

should pass through 

oil/grease traps prior 

to discharge  

to the storm water 

system. 

-water 

separators and 

holding facilities 

should be installed 

to accommodate  

unanticipated 

releases of oily 

water. 

contaminated water 

will be collected and 

handled by local 

licensed waste water  

sub-contractors (if 

available, to be 

determined at the 

later stage). 

procedures should 

separators and 

holding facilities 

should be installed 

to accommodate 

unanticipated 

releases of oily 

water. 

e oil 

contaminated water 

will be collected 

and handled by 

local licensed waste 

water  

sub-contractors (if 

available, to be 

determined at the 

later stage). 

procedures should 

be established for 

immediate clean up 

actions  

following any 

spillages of oil, fuel 

or chemicals. 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

be established for 

immediate clean up 

actions  

following any 

spillages of oil, fuel 

or chemicals. 

 

9.13 Acciden

tal  

Events 

ïFire 

Accidental 

Events ï 

Fire 

Health and 

safety risk 

to  

workers 

and local  

community

. 

fighting system will 

be installed at the 

office building, 

laboratory  

building, warehouse, 

EC Building, SL 

Building, WP 

Building, SP 

Building, SC 

Building, Utility 

Building, Drum 

Crusher Building to 

mitigate fire risk 

during operation of 

the Project. 

under the 

Emergency 

Preparedness Plan, a 

Fire Risk 

Moderat

e install fire 

protection system to 

all buildings as a 

norm including 

office building, 

laboratory building, 

warehouse, EC 

Building, SL 

Building, WP 

Building, SP 

Building, SC 

Building, GR 

Building Utility 

Building, Drum 

Crusher Building to 

mitigate fire risk 

during operation of 

the Project. 

develop Emergency 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

Management Plan  

will be developed 

including 

communications 

protocols and 

measures to control 

any  

fires that do arise. 

for personnel is 

recommended to 

include a mandatory 

segment on  

fire safety and 

actions in the event 

of a fire.  

training and 

response drills. 

Response and 

Preparedness Plan 

pertaining fire risk 

management 

measures and 

protocols in 

compliance with 

Myanmar National 

Guidelines.  

training for 

personnel is 

recommended to 

include a mandatory 

segment on fire 

safety and actions 

in the event of a 

fire.  

training and 

response drills 

internally and 

externally in 

collaboration with 

related Fire 

Department.  
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

 

 

9.14 Natural 

resource 

(Energy 

resource

) and 

Pubic 

electrici

ty 

supply 

Energy 

consumption 

during 

Project 

operation  

Natural 

resource 

depletion 

(Non-

renewable) 

due to over 

exploitatio

n of fossil 

fuels for 

power 

generation 

and direct 

usage of 

fuel in 

industrial 

activities 

 

 

Negatively 

affect the 

electricity 

share of 

local 

community 

and can 

(1) Develop and 

establish the energy 

consumption 

management plan to 

reduce the usage of 

electricity and 

enhance the energy 

efficiency in the 

facility. Some 

energy consumption 

management 

measures from this 

plan are as follows: 

¶ Design and 

modify the 

building and 

equipment 

design into 

energy and 

environment

al friendly, 

for example 

in order to 

save the 

electricity 

Minor HAIC should 

develop and adhere 

to internal energy 

consumption 

management plan to 

save energy use and 

seek any 

opportunity for 

energy efficiency.  

 

Some electricity 

and fuel saving 

measures are as 

follows: 

 

- Not all areas of a 

building should be 

lighted all of the 

time. Automatic 

controls and sensors 

can be deployed to 

match lighting 

provision to need. 

-  Reducing the 

lighting levels 

Appointed  

Operations 

team 

On site 

Project 

Management  

team and 

designated 

EHS team 

Through

out the 

operatio

nal 

phase 

Monthly 

report to  

the Awba 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

happen 

electricity 

insecurity 

to the local 

community 

use for 

lighting 

purposes, the 

following 

measures are 

recommende

d; 

- Not all 

areas of a 

building 

should be 

lighted all of 

the time. 

Automatic 

controls and 

sensors can 

be deployed 

to match 

lighting 

provision to 

need. 

-  Reducing 

the lighting 

levels where 

there is over 

lamping.  

- 

where there is over 

lamping.  

- Implementing 

more energy-

efficient Light 

Emitting Diode 

(LED) lighting to 

save electricity. 

- Photocopiers - 

always make sure 

that copiers are 

switched off out of 

office hours. Enable 

all energy-saving 

standby features 

and encourage staff 

to do their copying 

in batches and 

avoid all 

unnecessary 

copying. 

 

Å For power 

consuming office 

equipment, such as 

computers, printers, 

photocopiers and 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

Implementin

g more 

energy-

efficient 

Light 

Emitting 

Diode (LED) 

lighting to 

save 

electricity 

 

¶ For power 

consuming 

office 

equipment, 

such as 

computers, 

printers, 

photocopiers 

and monitors  

- ensure that 

monitors are 

switched off 

when users 

are away 

from their 

desks for a 

monitors  

- ensure that 

monitors are 

switched off when 

users are away from 

their desks for a 

period. Always 

switch off 

computers and 

monitors at the end 

of the day unless 

they need to remain 

on. 

- Printers - as with 

computers, switch 

off all printers at the 

end of the day. 

When printing, use 

the most energy-

efficient mode 

possible and avoid 

all unnecessary 

printing. 

 

- Photocopiers - 

always make sure 

that copiers are 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

period. 

Always 

switch off 

computers 

and monitors 

at the end of 

the day 

unless they 

need to 

remain on. 

- Printers - as 

with 

computers, 

switch off all 

printers at 

the end of the 

day. When 

printing, use 

the most 

energy-

efficient 

mode 

possible and 

avoid all 

unnecessary 

printing. 

 

switched off out of 

office hours. Enable 

all energy-saving 

standby features 

and encourage staff 

to do their copying 

in batches and 

avoid all 

unnecessary 

copying. 

- Motors should 

be turned off when 

they are not in use. 

For pumps in liquid, 

air or gaseous 

circulation systems, 

the use of sensors 

that switch off a 

motor when a 

certain level is 

reached can 

substitute for valves 

that control liquid 

or airflow but keep 

the motor running 

at all times. 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

- 

Photocopiers 

- always 

make sure 

that copiers 

are switched 

off out of 

office hours. 

Enable all 

energy-

saving 

standby 

features and 

encourage 

staff to do 

their copying 

in batches 

and avoid all 

unnecessary 

copying. 

¶ Motors should 

be turned off 

when they 

are not in 

use. For 

pumps in 

liquid, air or 

Å Engine shut 

down during 

periods of inactivity 

of machines. 

Å Record the 

feed data about fuel 

consumption during 

transportation and 

or during the 

operation of 

generator sets and 

find the opportunity 

to save fuel usage in 

these activities  

Å Promote 

employee education 

on energy 

conservation 

awareness 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

gaseous 

circulation 

systems, the 

use of 

sensors that 

switch off a 

motor when 

a certain 

level is 

reached can 

substitute for 

valves that 

control liquid 

or airflow 

but keep the 

motor 

running at all 

times. 

¶ Engine shut 

down during 

periods of 

inactivity of 

machines. 

¶ Record the 

feed data 

about fuel 

consumption 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

during 

transportatio

n and or 

during the 

operation of 

generator 

sets and find 

the 

opportunity 

to save fuel 

usage in 

these 

activities  

¶ Promote 

employee 

education on 

energy 

conservation 

awareness  

 

(2) Investigate any 

complaints from the 

local community 

with the same source 

of electricity supply 

related to electricity 

insecurity and 
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Item 

no 

Project 

Stage/ 

Affected 

Aspect 

Project  

Activity and 

Affected 

Area 

Potential 

Impacts 

Mitigation Measures Residua

l Risk 

Specific Actions Responsibility 

for Mitigation  

Implementati-

on 

Responsibility 

for supervision  

of mitigation 

implementati-

on 

Schedule 

 

Reporting 

Requirement 

handle 

appropriately. Keep 

records of 

complaints and 

follow-up. 
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Table 1.7 Environmental and Social Monitoring Programme (Construction and Operation Phase) 

 

Project Stage/ 

Affected 

Component 

Potential 

Impact 

Parameters 

to be 

Monitored  

Location Measurements Frequency 

Noise  Increase in 

ambient noise 

levels 

Noise levels 

in Leq, Leq 

day, Leq 

night and 

hourly Leq 

Identified NSRs 

within 500 m from 

the Project 

boundary as shown 

in Figure 5.14 

24-hour Monthly 

during 

construction 

Biannually 

during 

Operation 

Production line 

(point source 

measurement)  

24-hour Monthly 

until 

completion 

of operation 

Biannually 

during 

Operation 
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Project Stage/ 

Affected 

Component 

Potential 

Impact 

Parameters 

to be 

Monitored  

Location Measurements Frequency 

Surface Water  

 

 

 

 

 

 

Ground Water 

 

 

 

 

 

 

 

Storm Water 

Contamination 

of surface 

water. 

BOD5, 

Active 

ingredients, 

Absorbable 

organic 

halogens, 

Ammonia, 

Arsenic, 

COD, 

Chlorinated 

Organics, 

Chromium, 

Copper, 

Mercury, 

Nitrorganics, 

Oil and 

Grease, pH, 

Phenol, 

Total 

Phosphorus, 

Total 

Suspended 

Solid, Zinc 

1) WWTP 

discharge/ 

outlet point 

(lagoon 1) 

   17°9'59.84"N   

   96° 4'37.16"E 

 
  

2) Groundwater 

monitoring well 

(Tube well 

no.3) 

   17°10'2.50"N,    

   96° 4'35.71"E 

 

 

3) Factory 

Compound Outlet 

Point 

17°10'9.92"N 

96° 4'41.17"E 

 

Standard 

analytical 

methods. 

Biannually 

during 

Operation 

Air  Increase in 

emissions of 

dust and 

particulates, 

Production 

Formulation 

Process 

 

Ammonia, 

gaseous 

inorganic 

chlorine 

compounds, 

Bromines, 

Cyanides, 

Fluorines, 

Hydrogen 

AQM1 

Workplace Air 

Quality Monitoring 

Points assigned in 

Facility Area  

Point 1 at Office  

Point 2 at Ware 

house 

Point 3 at 

Production 

AQM 1 

Haz Dust 

Scanner (EPAS 
 
 
 

 

Biannually 

during 

Operation 
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Project Stage/ 

Affected 

Component 

Potential 

Impact 

Parameters 

to be 

Monitored  

Location Measurements Frequency 

sulfide, 

Chloride, 

Chlorine, 

PM10, Total 

Organic 

Carbon, 

VOC 

 

AQM 2 Stack 

Emission 

Point (1): Granules 

Production 

Point (2): Solvent 

and Liquid based 

Production 

Point (3): Powder 

Production 
 

AQM 2 

Monitoring 

instrument  

Mx-6 

 

 

 

 

 

 

AQM 3  

Fence Line- Fence 

line Monitoring 

Corner Point 

AQM3  

Haz Dust 

Scanner 

(EPAS) 

1.9         SUMMARY AND CONCLUSIONS 

The Project covers the construction and operation of a new agro-chemical 

formulation complex, HAIC, in the Hmawbi Township of Yangon Region by 

Awba.  The Project is funded by IFC through extending a financing facility of 

US$10 million to Awba with specific use of proceeds for the expansion of Awbaôs 

core business.   

An ESIA Study has been conducted for Project in accordance with the local 

Myanmar requirements and in conformance with relevant environmental and social 

guidelines of the international benchmark (i.e. IFC PS and WBG EHS Guidelines) 

with an overall objective to ensure acceptable environmental and social 

performance of the Project.  During the ESIA Study, potential impacts have firstly 

been identified through a systematic scoping process whereby the activities (both 

planned and unplanned) associated with the Project have been considered with 

respect to their potential to interact with environmental and social resources or 

receptors.  Interactions, which may generate potentially significant environmental 

and social impacts, have been further assessed in the ESIA Study, with appropriate 

mitigation and enhancement measures recommended for alleviating potential 

negative impacts or enhancing potential positive impacts from the Project.   

A local ESIA has been prepared for MONREC requirements and is currently being 

reviewed by MONREC.  It is recommended that Awba wait for the approval of 

this report prior to commencing operations.  
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Consultation outcomes have been incorporated into the design of mitigation 

measures for Project and are contained in this ESIA Report.  These include: 

¶ Routine air and water monitoring at the Project Site and in communities 

closest to the Project Site.   

¶ The access road to the Project Site has been damaged by Project vehicles and 

it is recommended that Awba restore the road to its original condition.   

¶ Development of a formal grievance procedure for use by local residents. 

¶ Undertake consultation and information disclosure in Pa Ywet Sate Kone, 

Kyi Ni San, Poe Dana Kone, and Shan Kone villages.   

It is concluded in the ESIA Study that with proper implementation of the 

recommended mitigation measures, the residual environmental and social impacts 

causing by the construction and operation of the Project would be of no larger than 

moderate significance.   

To ensure proper delivery of the committed mitigation measures identified in the 

ESIA Study, an Environmental and Social Management Plan has been prepared for 

the Project, which provides the procedures and processes to be applied to the 

Project activities in order to check and monitor compliance and effectiveness of the 

mitigation measures during the construction and operation of the Project.  In 

addition, this ESMP will be used to ensure compliance with statutory requirements 

and corporate safety and environmental policies.  Overall, it is expected that the 

Project will be constructed and operated with acceptable environmental and social 

performance under proper implementation of the ESMP. 

The Project will also have a Construction Phase and Operational Phase Monitoring 

Plan will be required for the Project, which will include air quality, noise, and 

water quality impacts.  It is important to undertake monitoring to track the 

effectiveness of these mitigation measures and manage any necessary changes 

accordingly.  
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2 INTRODUCTION 

2.1 PROJECT OVERVIEW 

Established in 1995, Myanmar Awba Groupôs (Awba) core business involves the 

importation, manufacturing, formulation, reformulation, blending and distribution of Crop 

Protection Products (CPP or agrochemicals, such as pesticides, fungicides and herbicides), 

fertilizers (urea and compound fertilizers ï Nitrate, Phosphate, Potassium - NPK) and 

seeds.   

In June 2016, the International Finance Corporation (IFC) extended a financing facility of 

US$10 million to Awba with specific use of proceeds for the expansion of Awbaôs core 

business.  This includes the construction and operation of a new agro-chemical formulation 

complex, the Hmawbi Agriculture Input Complex (HAIC), in the Hmawbi Township of 

Yangon Region (ñthe Projectò). AWBA repaid the Convertible loan to IFC and since then the 

project has been operating as a locally owned business (citizen-owned business).  

 

Figure 2-1; The Investment type of Agricultural Products Factory, Hmawbi Investment 

 

The location of the Project Site is shown in Figure 2.1. 
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2.2 PRESENTATION OF THE PROJECT PROPONENT 

Awba is the leading group of companies in Myanmar focused on agriculture.  The contact 

details for Awba are provided below: 

¶ Address: Hmawbi Agriculture Input Complex (HAIC), Tharyar Gone East, Wah Net 

Chaung Village Group, Hmawbi Township, Yangon Division. 

¶ Number : 09-421111321 

¶ Email: yaminthandar@pt-pyaezone.comContact Person: Ms. Ya Min Thandar 

¶ Website : www.awba-group.com 

2.3 PRESENTATION OF THE ENVIRONMENTAL , SOCIAL AND HEALTH EXPERTS 

ERM-Hong Kong, Limited is registered on MONRECs Transitional Consultant Registration 

Scheme: Certificate No. 0016.  

The key environmental and social consultants that conducted the EIA Study are presented in 

Table 2.1.  The key consultants presented below are supported by a selection of professional 

and technical staff from ERM and REM based in Myanmar, and Hong Kong. 
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Table 2.1 Environmental and Social Consultants for the Proposed Project 

Name Organisation 
Academic 

Experience 

Yearsô 

Experience 
Area of Expertise 

Craig A. Reid ERM 

BSc (honours) 

Marine 

Biology 

19 

Ecology and 

Biodiversity, Risk 

Assessment and 

Hazard 

Management 

Rebecca 

Summons  
ERM 

MSc Marine 

Environmental 

Protection 

9 

Ecology and 

Biodiversity, Risk 

Assessment and 

Hazard 

Management 

Jovy Tam  ERM 

MSc 

Environmental 

Science 

10 
Ecology and 

Biodiversity 

Francesca 

Zino 
ERM 

MSc 

Environmental 

Technology 

(Ecological 

Management) 

>10 
Ecology and 

Biodiversity 

Myat Mon 

Swe 
ERM 

M.Eng 

Engineering-

Energy and 

Environmental 

Management  

>10 

Socio-economic, 

Facilitation of 

Meeting, Risk 

Assessment and 

Hazard 

Management 

Ohnmar Tin 

Hlaing (and 

support staff) 

EQM 

MSc 

Environmental 

Toxicology, 

Technology 

and 

Management 

14 
Pesticide and 

chemical expert 

Tom 

Glenwright 
ERM PhD Pollution 16 

Water Pollution 

Control, Modeling 

for Water Quality, 

Ground water and 

Hydrology 
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Name Organisation 
Academic 

Experience 

Yearsô 

Experience 
Area of Expertise 

Stuart 

Mackenzie 
ERM 

BSc 

Environmental 

Geography 

10 
Waste 

Management 

Piers Touzel ERM 
MBA Business 

Administration 
15 

Facilitation of 

meeting, Socio-

Economy, Land 

use 

Edmund 

Taylor 
ERM 

MSc 

Environmental 

Dynamics and 

Climate 

Change 

5 

Air Pollution 

Control, 

Modelling for Air 

Quality 

Man Ping To 

(Mandy To) 
ERM 

MSc 

Environmental 

Management 

20  
Noise and 

Vibration 

Herve Bonnel ERM 

M.En 

Mechanical 

Engineering 

19 

Risk Assessment 

and Hazard 

Management 

Laurence 

Geene 

ERM 

MSc 

Environmental 

Technology / 

Construction 

Management 

20 

Risk Assessment 

and Hazard 

Management, 

Legal Analysis 

Fion Tai 
ERM 

M.A GIS 10 Other (GIS) 

Chi Hung 

Wan (Frank 

Wan) 

ERM 

MSc Applied 

Science in 

Waste 

Management 

30 

Waste 

Management,, 

Geology and Soil, 

Archaeology 

Ohnmar Tin 

Hlaing (and 

support staff) 

EQM 

MSC 

Environmental 

Toxicology, 

Technology 

and 

Management 

14 

Socio-economic 

baseline and 

impact assessment, 

Facilitation of 

Meeting 

Dr Nyo Nyo 

Lwin (and 

support staff) 

- PhD (Zoology) 20 
Ecology and 

Biodiversity 
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2.4 OBJECTIVES OF THE ESIA STUDY 

The ESIA aims to produce a fit-for-purpose identification, assessment, and 

management of potential risks and impacts from the Project, and to gain material 

useful to inform other aspects of the Project planning. 

Specifically, the objectives of the ESIA are: 

¶ To review the proposed Project activities with respect to their potential to 

interact with environmental and social receptors and resources; 

¶ To identify the potentially vulnerable environmental and social components of 

the baseline within the Study Area; 

¶ To identify and evaluate potential environmental and social impacts from the 

Project; and 

¶ To recommend mitigation or enhancement measures to avoid, reduce or 

compensate potential adverse impacts. 

2.5 STUDY LIMITATIONS  

This EIA is based on data and information obtained from Myanmar Awba Group at 

the time of the study.  Any future changes to the Project Description, as presented 

in Chapter 4, upon which this report is based or additional relevant information 

revealed as Project design, equipment, and service procurement proceed may affect 

the analysis, assessment, and conclusions contained in this report.  Should such 

changes occur, they should be the subject of further study to verify that the 

conclusions of this EIA do not change and to determine whether any additional 

mitigation, management, or monitoring measures are warranted. 
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Figure 2.1 Project Site Location 
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3 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 

This section sets out the relevant international and national standards that the Project 

will follow, including: 

¶ Myanmar National Environmental Quality (emissions) (NEQ) Guidelines (2015);  

¶ World Bank Group (WBG) Environmental Health and Safety (EHS) General 

Guidelines (2007); and 

¶ WBG EHS Guidelines and National Environmental Quality (Emissions) Guidelines 

for Pesticide Manufacturing, Formulation and Packaging (2007).   

The local Myanmar requirements on emissions from the Project (for pesticide 

manufacturing, formulation and packaging) are specified in the NEQ Guidelines 

which are noted to be the same as those recommended by the relevant WBG EHS 

Guidelines. 

As the scope of the present ESIA only covers agrochemicals such as pesticide, 

herbicide and fungicide, the EHS Guidelines for Nitrogenous Fertilizer Production 

and EHS Guidelines for Phosphate Fertilizer Manufacturing do not apply to this 

Project.  If Awba plans to produce Nitrogenous and Phosphate Fertilizers in the 

future, this will be subject to additional environmental assessments as per the EIA 

Procedure.    

3.1 CORPORATE ENVIRONMENTAL AND SOCIAL POLICIES 

AWBA have an Environmental Management System ISO 14001 (Figure 3.1) which 

is a structure designed to implement and establish a working environmental policy.  
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Figure 3.1 Awba Environmental Management System 

 

3.2 POLICY AND LEGAL FRAMEWORK 

3.2.1 International Finance Corporation Performance Standards 

The IFC PS represent the ôpolicy and performance-based frameworkô and 

requirements for the ESIA and sustainable social and environmental management 

for the Project
(1)

.  Whereas the World Bank Groupôs EHS Guidelines provide 

guidance on general and industry best practice as well as recommended numerical 

limits for air emissions to the atmosphere, noise, liquid and solid wastes, hazardous 

wastes, occupational health and safety, and other aspects of industrial facilities and 

other types of development projects.  The IFC PS includes:  

¶ PS1 - Assessment and Management of Environmental and Social Risks and 

Impacts 

¶ PS 2 - Labour and Working Conditions 

¶ PS 3 - Resource Efficiency and Pollution Prevention 

 

(1)  IFC Performance Standards on Environmental and Social Sustainability, January 2012, International Finance Corporation, 

World Bank Group  
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¶ PS 4 - Community Health, Safety and Security 

¶ PS 5 - Land Acquisition and Involuntary Resettlement 

¶ PS 6 - Biodiversity Conservation and Sustainable Management of Natural 

Resources 

¶ PS 7 ï Ethnic Group, Ethnic People 

¶ P8 8 - Cultural Heritage 

¶ According to information presented on IFC Environmental and Social Review 

Summary (ESRS) 
(1)

, for the investment in Awba issues related to PS5: Land 

Acquisition and Involuntary Resettlement, PS6: Biodiversity Conservation and 

Sustainable Natural Resources Management, PS7: Ethnic Group, Ethnic People 

and PS8: Cultural Heritage are not expected for the following reasons 

¶ All the land related transactions within the context of this investment are/will be 

based on a willing seller: willing buyer and/or willing lessor: willing lessee and 

are expected to be located within industrial areas.   

¶ During IFC appraisal, IFC obtained copies of all land lease agreements in 

Myanmar, which were all valid.   

¶ Awba is not directly involved in agricultural primary production and its 

operating facilities are or will be developed in urban industrial sites.   

¶ There was no presence of Ethnic Group, Ethnic People  

¶ or known cultural heritage within the companyôs operational footprint. As no 

tangible or intangible cultural heritage has been identified in the Projects Area of 

Influence, IFC PS 7 is not applicable. 

As such in the current ESIA Study, it is expected that there will be no potentially 

significant issues related to PS5, PS6, PS7, and PS8.  However, if such issues arise 

for the proposed HAIC, these will be addressed as appropriate by Awba in the 

appropriate manner. 

3.2.2 World Bank Group EHS Guidelines and Myanmar National 

Environmental Quality (Emission) Guidelines 

The WBG EHS Guideline and National Environmental Quality (Emission) 

Guidelines are technical reference documents with general and industry-specific 

examples of Good International Industry Practice (GIIP).  These Guidelines 

contain the performance levels and measures that are considered achievable in new 

facilities by existing technology at reasonable costs.   

 

(1) https://disclosures.ifc.org/#/projectDetail/ESRS/35880   

https://disclosures.ifc.org/#/projectDetail/ESRS/35880
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The scope of the ESIA covers agrochemicals such as pesticide, herbicide and 

fungicide.  There are no plans to produce Nitrogenous and Phosphate Fertilizers.  

Should Awba decide to produce these products, additional environmental 

assessment will be required as per the EIA Procedure. 

Levels of noise, air emissions, and effluent recommended by the relevant WBG 

Guidelines are summarised in Tables 3.1-3.5.  The Project should achieve 

compliance with these recommended levels.   

Table 3.1 Noise Level Guidelines outside the Project Site Boundary 

 

 

Receptor 

One Hour LAeq (dBA)a 

Daytime 07:00 ï 2:00 

(10:00 ï 22:00 for Public 

holidays) 

Night-time 22:00 -07:00 

(22:00 ï 10:00 for Public 

holidays) 

Residential, 

institutional, 

educational 

55 45 

Industrial, commercial 70 70 

Source: WBG EHS General Guidelines (2007) 

a Equivalent continuous sound level in decibels 

 

Table 3.2 Air Emission Levels for Pesticides 

Pollutants Units Guideline Value 

Particulate Matter mg/Nm
3
 20 

Total Organic Carbon mg/Nm
3
 50 

Volatile organic compounds mg/Nm
3
 20 

Chloride mg/Nm
3
 5 

Bromines (as HBr), Cyanides 

(as HCN), Fluorines (as HF), 

Hydrogen Sulfide 

mg/Nm
3
 3 

Chlorine mg/Nm
3
 3 

Ammonia, Gaseous Inorganic 

Chlorine Compounds (as 

HCl) 

mg/Nm
3
 30 

Source: WBG EHS Guidelines for Pesticide Manufacturing, Formulation and 

Packaging (2007 

Table 3.3 Effluent Levels for Pesticides 

Pollutants Unit  IFC Guideline 

pH S.U. 6-9 

BOD5 mg/L 30 

COD mg/L 150 

TSS mg/L 10-20 
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Pollutants Unit  IFC Guideline 

Oil and Grease mg/L 10 

AOX mg/L 1 

Phenol mg/L 0.5 

Arsenic mg/L 0.1 

Chromium total mg/L 0.5 

Chromium (Hexavalent) mg/L 0.1 

Copper mg/L 0.5 

Chlorinated organics mg/L 0.05 

Nitrorganics mg/L 0.05 

Mercury mg/L 0.01 

Zinc mg/L 2 

Active Ingredient (each) mg/L 0.05 

Bioassays 

Toxicity  

Toxicity to: 

Fish  

Daphnia  

Algae  

Bacteria 

TU  

2 

8 

16 

8 

Ammonia mg/L 10 

Total Phosphorus ºC 2 

Source: WBG EHS Guidelines for Pesticide Manufacturing, Formulation and 

Packaging (2007) 

Table 3.4 Guideline Values for Treated Sanitary Sewage Discharge and Site Runoff  

Parameter Unit  Maximum 

Concentration 

Biological oxygen demand mg/L 30 

Chemical oxygen demand mg/L 125 

Oil and grease mg/L 10 

pH S.U. 6-9 

Total coliform bacteria MPN/100 ml 400 

Total nitrogen mg/L 10 

Total phosphorus mg/L 2 

Total suspended solids mg/L 50 

Source: Environmental Health and Safety (EHS) General Guidelines (2007) and 

Myanmar National Environmental Quality (Emissions) Guidelines 

Table 3.5 Guideline Values for Air Emission Standards for MSW and Hazardous Waste 

Incinerators 

Parameter Unit  Maximum 

Concentration 

Total Suspended Particulars mg/m
3
 10 

Sulphur Dioxide mg/m
3
 50 

Oxides of Nitrogen mg/m
3
 200 ï 400 

Hydrochloric Acid mg/m
3
 10 
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Parameter Unit  Maximum 

Concentration 

Dioxins and Furans ng TEQ/m
3
 0.1 

Cadmium mg/m
3
 0.05 ï 0.1 

Carbon Monoxide mg/m
3
 50 ï 150 

Lead mg/m
3
 0.5 ï 1 

Mercury mg/m
3
 0.05 ï 0.1 

Total Metals mg/m
3
 0.5 ï 1 

Hydrogen fluoride mg/m
3
 1 

Source: Environmental Health and Safety (EHS) General Guidelines (2007)  

3.2.3 Myanmar Legislation 

Laws relating to environmental and social issues within the Agriculture Sector and 

hence their relevance to the Environmental Impact Assessment (EIA) Study for the 

proposed Project are included in Table 3.6. 
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Table 3.6 Myanmar Legislation Relating to the Agriculture Sector and Relevance to Project 

 

Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

The Constitution of 

the Republic of the 

Union of Myanmar, 

2008 

Section 37 (a)(b) 

, 42, 390 

The Constitution of the Union of 

Myanmar is the supreme law of the 

country and has provisions regarding the 

protection of the environment in 

Myanmar. 

The Project Proponent commits to comply 

as these three Articles in the Constitution 

provide a basis for legalizing and 

institutionalizing environmental health 

impact assessment and social impact 

assessment.  There stipulates that 

¶ The Union is the ultimate owner of all 

lands and all-natural resources above and 

below the ground, above and beneath the 

water  

¶ and in the atmosphere in the Union; The 

Union shall enact necessary law to 

supervise extraction and utilization of 

State-owned natural resources by 

economics forces; 

¶ The Union shall protect and conserve 

natural environment. 

¶ Every citizen has the duty to assist the 

Union in carrying out the following 

matters: 

(a)preservation and safeguarding of 

cultural heritage; 

(b)environmental conservation; 

(c) striving for development of human 

resources; 

(d)protection and preservation of public 

property. 

Notification No. 

2/2021 concerning 

the prohibited 

pesticide list 

(This Notification 

No. 2/2021 prevails 

over the Notification 

No. 1/2020) 

Article (2) & (3) The Project Proponent commits to 

comply with the stipulation 

¶ Any person, government 

department, or organization 

shall not register, import, 

manufacture, distribute, 

repackage, sell, or use the 55 

prohibited pesticides listed in 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

this Notification. 

The Project will not register, 

import, formulate, repackage, sell, 

or utilize the restricted and or 

prohibited pesticides under 

Pesticide Registration Board 

Notification No. (1/2020). The 

Project will also comply with the 

requirements of Pesticide 

Registration Board legislation and 

guidelines. 

The 55 prohibited pesticides are 

Aldrin, Aldicarb, Alachlor, Alpha 

Hexachlorocyclohexane, Arsenic 

Compound, Beta- Hexa 

chlorocyclohexane (BHC), 

Binapacryl, Captafol, 

Chlordimeform, Chlordane, 

Chlordecone, Chlorobenzilate, 

Cyhexatin, Dieldrin, Dinoseb, 

DNOC, Ethylene Dibromide (EDB), 

Ethylene Dichloride, Endosulfan, 

Endrin, EPN, Ethylene Oxide, 

Fluoroacetamide, 

Hexachlorobenzene (HCB), 

Heptachlor, Lindane(Gama 

Hexachlorocyclohexane), 

Methomyl, Mercury Compounds, 

Methamidophos, Methyl Parathion, 

Monocrotophos, Mirex, Parathion 

Ethyl, Pentachlorophenol (PCP), 

Phosphamidon, Strabane 

(Polychloroterpenes), 2,4,5 ïT and 

2,4,5- TP, Toxaphene, Tributyltin, 

Trichlorfon, D.D.T 

(Dichlorodiphenyltrichloroethane), 

Tridemorph, Triflumizole, 

Diafenthiuron, Terbufos, Borax 

Decahydrate, Hydramethylnon, 

Metaflumizone, Mineral oil, Boric 

acid, Carbofuran, Carbendazim, 

Benomyl, Glufosinate-ammonium, 

and Chlorpyrifos. 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

Environmental 

Conservation Law 

(Pyidaungsu 

Hluttaw Law 

No.9/2012) 

Section 7(o), 14, 

15, 29 

The Project Proponent commits to comply 

as there prescribes  

¶ That the Ministry (MONREC) has the 

right to manage a proponent to provide 

compensation for environmental impact 

and contribute funds and need for prior 

permission from the Ministry for the 

business that have been categorized for 

causing impact on the environmental 

quality and right to issuing permit with 

terms and conditions relating to 

environmental conservation after 

scrutinizing. 

¶ To treat, emit, discharge and deposit the 

substances which cause pollution in the 

environment in accord with stipulated 

environmental quality standards for 

causing a point source of pollution. 

¶ That the owner or occupier of any 

business, material or place which causes a 

point source of pollution have to install or 

use an on-site facility or controlling 

equipment in order to monitor, control, 

manage, reduce or eliminate 

environmental pollution.  If it is 

impracticable, it has to be arranged to 

dispose the wastes in accord with 

environmentally sound methods. 

¶ For not to violate any prohibition 

contained in the rules, notifications, 

orders, directives and procedures under 

the Environmental Conservation Law. 

Environmental 

Conservation Rules 

(notification no 

50/2014) 

Rule 69(a) (b)   The Project Proponent (Project 

Proponent) commits: 

¶ Not to emit, cause to emit, dispose, cause 

to dispose, pile and cause to pile, by any 

means, the pollutants and the hazardous 

waste or hazardous material stipulated by 

notification under the Law and any of 

these rules at any place which may affect 

the public directly or indirectly. 

¶ Not to carry out to damage the ecosystem 

and the natural environment which is 

changing due to such system, except for 

carrying out with the permission of the 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

Ministry for the interest of the people. 

Environmental 

Impact Assessment 

Procedure, 2015 

Article 

102(a)(b),103, 

104, 105, 106, 

107, 108, 110, 

113, 115, 117 

The EIA Procedure sets out the 

procedures for completing an IEE, EIA 

and/or EMP in Myanmar.  This includes 

information on project categorization, 

responsibilities of project developers and 

ministries, EIA review, monitoring and 

auditing, among other issues. 

 

The Project Proponent (Project 

Proponent) commits to bear full legal and 

financial responsibility: 

Å For his actions and omissions and those of 

its contractors, subcontractors, officers, 

employees, agents, representatives, and 

consultants employed, hired, or 

authorized by the Project acting for or on 

behalf of the Project, in carrying out work 

on the Project; and  

Å To support programs for livelihood 

restoration and resettlement in 

consultation with the PAPs, related 

government agencies, and organizations 

and other concerned persons for all 

Adverse Impacts until PAPs have 

achieved socio-economic stability at a 

level not lower than that in effect prior to 

the commencement of the Project. 

For EMP, The Project Proponent 

commits to comply:  

¶ to implement the EMP, all Project 

commitments, and conditions, and  

¶ for liability to ensure that all contractors 

and subcontractors of the Project comply 

fully with all applicable Laws, the Rules, 

this Procedure, the EMP, Project 

commitments and conditions when 

providing services to the Project. 

¶ For his responsibility, and to fully and 

effectively implement the requirements 

set forth in ECC, applicable Laws, Rules, 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

EIA Procedure and standards. 

¶ Project commitments and conditions 

when providing services to the Project 

and inform the Ministry with detailed 

information as to the propose projectôs 

potential adverse impacts. 

For monitoring and reporting, The 

Project Proponent(the Project Proponent) 

commits to comply:  

Å To notify and identify in writing to the 

Ministry, providing detailed information 

as to the proposed Project's potential 

Adverse Impacts. 

Å To engage in continuous, proactive and 

comprehensive self-monitoring of the 

Project and activities related thereto, all 

Adverse Impacts, and compliance with 

applicable laws, the Rules, this EIA 

Procedure, standards, the ECC, and the 

EMP during all phases of the Project (pre-

construction, construction, operation, 

decommissioning, closure and post-

closure). 

Å to notify and identify in writing to the 

Ministry for any breaches of his 

obligations or other performance failures 

or violations of the ECC and EMP as 

soon as reasonably possible and in any 

event, in respect of any breach which 

would have a serious impact or where the 

urgent attention of the Ministry is or may 

be required, to undertake within not later 

than twenty-four (24) hours, and in all 

other cases within seven (7) days of the 

Project Proponent becoming aware of 

such incident. 

Å to submit monitoring reports to the 

Ministry not less frequently than every six 

(6) months, as provided in a schedule in 

the EMP, or periodically as prescribed by 

the Ministry. 

Å to submit the monitoring report within ten 

(10) days of completing a monitoring 

report and the information to be included.  

Å To make a monitoring report as 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

contemplated in Article 108 and Article 

109 in accordance with the EMP 

schedule, (except as may relate to 

National Security concerns) publicly 

available on the Projectôs website, at 

public meeting places (e.g. libraries, 

community halls) and at the Project 

offices within ten (10) days of completing 

Å To submit a digital copy of a monitoring 

report within ten (10) days of receiving 

such request via email or as may 

otherwise be agreed upon with the 

requestor for the request of any 

organization or person.  

For the purposes of monitoring and 

inspection, the event of emergency, The 

Project Proponent commits to 

Å grant the ministry and/or its 

representatives, at any time during normal 

working hours, access to the Projectôs 

offices and to the Project site and any 

other location at which the Project 

activities or activities related to the 

Project are performed; 

Å grant, from time to time as and when the 

Ministry may reasonably require, the 

Ministry access to the Projectôs offices 

and to the Project site and any other 

location at which the Project activities or 

activities related to the Project are 

performed.  

Å grant full and immediate access to the 

Ministry at any time as may be required 

by the Ministry in the event of an 

emergency, or where, in the opinion of 

the Ministry, there is or may exist a 

violation or risk of violation of the 

compliance by the Project with all 

applicable environmental and social 

requirements. 

Å Ensure that the Ministryôs rights of access 
can extend to access by the Ministry to 

the Projectôs contractors and 

subcontractors. 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

National 

Environmental 

Quality (Emissions) 

Guidelines (2015) 

 The Project Proponent commits to comply 

the NEQ guidelines and its setting out for 

emission standards for air, noise and 

effluent discharges for oil and gas 

operations. The Project Proponent 

considers these emissions standards in its 

environment impact assessment and 

environmental management plan. 

Myanmar 

Engineering 

Council Law, 2013 

Section 34,37 
The project proponent has to comply with 

section 34, 37. 

Section 34. The Executive Committee 

may, if it finds the violation of any of the 

provisions of this Law, or any prohibition 

of rules, orders and directives issued 

under this Law, or any condition 

mentioned in the register certificate by 

any person who has obtained the register 

certificate, impose any of the following 

administrative penalties against him/her:  

a) warning;  

b) causing to pay the stipulated fine;  

c) suspending the register certificate 

for a limited period;  

d) cancelling the register ceftificate 

Section 37. Any person without the 

register certificate issued by the Council, 

except engineering civil service personnel 

appointed at the Government departments 

and Government organizations carrying 

out the public works, shall not practice 

engineering and technical works which 

may endanger the public safety and which 

are stipulated under the rules made under 

this Law. 

Myanmar 

Investment Law, 

2016 

Section (50)(d), 

(51), (65), (73) 

The Project Proponent commits to comply  

¶ The stipulation to register the land lease 

contract at the office of Registry of Deeds 

in accordance with the Registration Act. 

¶ The mentioning for appointment, 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

replacement, providing for the 

employment of staff and workers, 

ensuring to comply the entitlements and 

rights in the labour laws and rules, 

settling dispute regarding HR issues. 

¶ Stipulation: 

(a). To respect and comply with the customs, 

traditions and traditional culture of the 

ethnic groups in the Union; 

(e). To inform to the Commission if it is 

found that natural mineral resources or 

antique objects and treasure trove are not 

related to the investment permitted; 

(f). Not to make any significant alteration of 

topography or elevation of the land on 

which is entitled to lease or to use, 

without the approval of the Commission; 

(g). To abide by applicable laws, rules, 

procedures and best standards practiced 

internationally for this investment so as 

not to cause damage, pollution, and loss 

to the natural and social environment and 

not to cause damage to cultural heritage;  

(h). To list and keep proper records of books 

of account and financial statement and 

necessary financial matters relating to the 

investments performed by permit or 

endorsement in accordance with 

internationally and locally recognized 

accounting standards; 

(j). To pay wages and salaries to employees 

in accordance with applicable laws, rules, 

procedures, directive and so forth during 

the period of suspension of investment for 

a credible reason; 

(k). To pay compensation and indemnification 

in accordance with applicable laws to the 

relevant employee or his successor for 

injury, disability, disease or death due to 

the work;  

(l). To supervise foreign experts, supervisors 

and their families, who employ in their 

investment, to abide by the applicable 

laws, rules, orders and directives, and the 

culture and traditions of Myanmar; 

(m). To respect and comply with the 
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labour laws;  

(n). To have the right to sue and to be sued in 

accordance with the laws; 

(o). To pay effective compensation for loss 

incurred to the victim, if there are damage 

to the natural environment and 

socioeconomic losses caused by logging 

or extraction of natural resources which 

are not related to the scope of the 

permissible investment, except from 

carrying out the activities required to 

conduct investment in a permit or an 

endorsement; 

(p). To allow the Commission to inspect in 

any places, when the Commission 

informs the prior notice to inspect the 

investment; 

(q). To take in advance permit or endorsement 

of the Commission for the investments 

which need to obtain prior approval under 

the Environmental Conservation Law and 

the procedures of environmental impact 

assessment, before undertaking the 

assessment, and shall submit the situation 

of environmental and social impact 

assessment to the Commission along the 

period of activities of the investments 

which obtained permit or endorsement of 

the Commission. 

¶ To insure the types of insurance stipulated 

in the provision of the rules at any 

insurance enterprise which is entitled to 

carry out insurance business within the 

Union. 

Myanmar 

Investment Rules, 

2017 

Rule 202, 203, 

206, 212, 

The Project Proponent commits: 

¶ To comply with all terms and conditions 

in the permit and other applicable laws 

when the investment is carried out. 

¶ To fully assist while negotiating with the 

Authority for settling the grievances of 

the local community that have been 

effected due to Investments. 

¶ To appoint expert foreigner as senior 

manager, technical and operational expert 

or advisor according to subsection (a) of 

the section 51 of the Law.  



ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JUNE  2023 

  3-16 

Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

¶ To obtain the permit or tax exemption or 

relief to insure the relevant insurance out 

of the following types of the insurance at 

any insurance business entitled to carry 

out insurance business within the Union 

based on the nature of the business: 

Property and Business Interruption 

Insurance; Engineering Insurance; 

Professional Liability Insurance; Bodily 

Injury Insurance; Marine Insurance; or 

Workmen Compensation Insurance; Life 

Insurance; Fire Insurance. 

¶ The project proponents strongly commits 

to the rules 190 of the Myanmar 

Investment Rules, 2017. 

Myanmar 

Company Act, 1914 

 The project proponents commits to 

comply; 

The company is responsible for its actions 

and omissions and those of its contractors, 

subcontractors, officers, employees, 

agents, representatives, and consultants 

employed, hired, or authorized by the 

company acting for or on behalf of the 

Project.  

The company also provide rights and 

benefits including but not limited to, 

leave, holidays, overtime pay, 

compensation and social security. Most of 

the relevant particulars are in the 

Myanmar Companies Act.  

The Import and 

Export Law, 2012 

Section 7 The Project Proponent, as a license 

holder, commits to comply not to violate 

the conditions contained in the license. 

The Forest Law 

(2018) 

Section 12 The Forest Law is enacted by 

Pyihtaungsu Hluttaw in September, 2018. 

It empowers, to declare for the reserved 

forest for the maintaining a sustained 

yield of the forest produce, to manage the 

forest land. 

The Project Proponent commits to comply 

the stipulation 

(a). For requiring prior approval from the 

Ministry if desirous to implement the 
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development work or economic project 

within a forest land and forest covered 

land. 

(c). Whoever desirous to undertake as in sub-

section (a), has to comply the 

Environmental Conservation Law and the 

stipulations from respective Laws. 

The Forest Rules 

(1995) 

Rule  27, 32 The Project Proponent commits to 

comply: 

¶ Not to cut, mark, lop, perforate or damage 

by fire or any other means the teak and 

any reserved trees grown in the forest 

land and the land at the disposal of the 

government except for doing so with 

permission. 

¶ Not to fell, cut or dissect the trees which 

are not reserved trees for commercial 

purpose in the forest area and land at the 

disposal of the government, to make 

firewood or charcoal, without the 

permission of the State, division or 

district forest office. 

Conservation of 

Water Resources 

and Rivers Law, 

2006  

Section 6, 8(b),  

21(b), 22 

The Project Proponent commits to comply 

prohibitions for the following activities: 

Å ñNo person shall anchor the vessels where 
vessels are prohibited from anchoring in 

the rivers and creeks. 

Å 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. 

Å No one shall dispose of any substance 

into the river creek that may cause 

damage to waterway or change of 

watercourse from the bank or vessel.ò 

The empowerment of this Law is 

provided to the Ministry of Transport for 

controlling navigation of vessels in the 

rivers and creeks as well as 

communicating with local and foreign 

government and organizations for 

conservation of water resources, rivers 
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and creeks.  Also, to carry out 

conservation works for water resources, 

rivers and creeks, in accordance with the 

relevant international conventions, 

regional agreements and bilateral 

agreements for environmental 

conservation. 

The Project Proponent commits  

¶ not to cause the wastage of water 

resources wilfully 

¶ not to drill well or pond or dig earth 

without the permission of the Directorate. 

¶ not to pile sand, shingle and other heavy 

materials for business purposes in the 

bank area and waterfront area without the 

permission of the Directorate, 

Conservation of 

Water Resources 

and Rivers Rules, 

2013  

 

Rule 4(a),(b),(c) 

8(d),(e) 

The project proponent commits - 

4(a) to follow prescribed laws and 

rules not to pollute water body and 

the environment. 

  (b) to repair immediately if project 

activities can pollute water quality, 

environment and the water routes. 

  (c)  to pay repaired charges to 

department if the project proponent 

failures to commit  section 4(b). 

8(d) to follow prescribed laws and 

rules and regulations related to the 

disposal of atomic radiation 

substances, 

toxic/hazarded/chemical/oil and 

sewages into water body. 

8(e) to follow applicable international 

standards with proper protection 

system not to infiltrate and discharge 

of sewages and impurities to water 

body. 
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The Protection of 

Biodiversity and 

Conservation Areas 

Law 2018 

Section 39 (d)(e), The Project Proponent commits to comply 

the stipulation that there may be charge 

with fine or imprisonment or both if finds 

guilty of  

Å using dynamite or explosive chemicals, 

electrolyzing, destroying water flow or 

poisoning water, intentionally pollutes the 

soil, water, air in the conservation area; 

Å Disposing or handling chemical waste and 

poisoning materials in the conservation 

area.   

Law on Protecting 

New Species of 

Plants (2016) 

 The Project Proponent commits to comply 

the stipulation for the right and protect the 

right of the new species growers for 

causing any impact to environment and 

biodiversity. 

The Protection and 

Preservation of 

Antique Objects 

Law (2015) 

Section 12, 13 The Project Proponent commits to comply 

the stipulation: 

For person who finds any object which 

has no owner or custodian, needs to 

inform to the village head of Villages 

Development Advisory Committee 

(VDAC). 

Å For person who finds any object which 

has no owner or custodian, needs to 

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. 

Å For a procedure to inform and the 

responsibility to inspect whether it is a 

real ancient monument or not and keep or 

cause to protect as may be necessary in 

accordance with the stipulation 

The Protection and 

Preservation of 

Ancient 

Monuments Law 

(Pyidaungsu 

Hluttaw Law 

No.51/2015) 

Section 12, 13, 

15, 20 

The Project Proponent commits to comply 

the stipulations: 

For person who finds any object which 

has no owner or custodian, needs to 

inform to the village head of Villages 

Development Advisory Committee 

(VDAC). 

Å For a person who finds an ancient 

monument over one hundred years old 

under the water or above ground to 

promptly inform the relevant Ward or 
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Village-Tract Administrative Office. 

Å For procedure to inform and the 

responsibility to inspect whether it is a 

real ancient monument or not and keep or 

cause to protect as may be necessary in 

accordance with the stipulation. 

Å To apply prior permission from the 

Department before searching for and 

extracting oil and gas or constructing 

pipelines 

Å For prohibitions not to damage ancient 

monuments including using machinery 

which causes vibration and discharging 

chemical substance. 

The Fertilizer Law, 

2002 

Section 8, 9, 14, 

15 

The Project Proponent commits to 

comply:  

¶ The Right of The fertilizer Committee 

a) to cause the Fertilizer Technical Boday to 

examine the application for carrying out 

production, import or export of fertilizer 

for commercial purpose whether or not it 

is in accordance with the stipulations and 

submit to obtain registration certificate. 

b) to grant or refuse to issue certificate after 

scrutinizing the submission made under 

sub- section (a). If granted, the 

registration certificate shall be issued to 

the applicant after prescribing conditions. 

¶ The stipulation mentioned for the 

registration certificate holder to: 

a) abide by this Law and the rules, 

procedures, notifications, orders and 

directives issued hereunder; 

b) abide by the conditions contained in the 

registration certificate; 

c) perform in accordance with the 

stipulations the quality assurance, label, 

and specifications 

d) submit to the inspection of the relevant 

manager and inspectors when they come 

for inspection 

¶ The stipulation:   

× For A person desirous of distribution and 

sale of fertilizer in excess of the weight 

and volume of fertilizer prescribed by the 

Fertilizer Committee shall, in accordance 
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with the stipulations, apply to the State 

and Divisional Manager to obtain the 

business license. 

× For a license holder to: 

Á abide by this Law and the rules, 

procedures, notifications, orders and 

directives issued hereunder; 

Á abide by the conditions contained in the 

license; 

Myanmar Fire 

Brigade Law 2017 

Section 25 The Project Proponent commits: 

Å To comply the stipulations for the factory, 

workshop, highway bus, airport, jetty, 

hotel, motel, guest house, collective-

owned building, market, work-site or 

business exposed to fire hazard of the 

owner or manager;  

(a). Not fail to form the reserve fire brigade 

(b). Not fail to provide materials and 

apparatuses for fire safety; in conformity 

with the directive of the Fire Services 

Department. 

Pesticide Law, 2016 Section 18, 23, 

24 

The Project Proponent commits:  

Á To comply for the stipulation for the right 

of the Director General 

a) to issue or refuse the license applying in 

accordance with section 17, subsection (a) 

(b) and (c) 

b) to order the administrative order if fail to 

comply the conditions mentioned in 

license regarding for issuing licence. 

c) Can occasionally order to the officers in 

relation to testing the pesticides to the 

crops and selling pesticides if necessary. 

Á The stipulation for the person holding 

export license: 

a) to abide the conditions mentioned in 

licence; 

b) to comply the orders, directions issued by 

registration board in case of necessary 

c) to get the permission from the trade 

department after getting the 

recommendation from the registration 

board for importing and exporting 

Á To comply the statement for the duties 

and responsibilities of the license holder 
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for selling the pesticide, repacking and 

selling  

a) to pay the license fees and charges for 

laboratory tests. 

b) to stick the label for trademark, reference 

logo, manufacturing date described in 

license application, expiry date on the 

bottle including pesticide or package. 

Á Not to employ the child aged 18 and 

under, pregnant, mother who are breeding 

in handling, using pesticide. 

Prevention from 

Danger of 

Hazardous 

Chemical and 

Associated 

Material Law 

(Pyidaungsu 

Hluttaw Law No 

28/2013) 

Section 8, 13, 20, 

22, 15, 16, 17, 

23, 27 

The Project Proponent commits to comply 

the stipulations:  

Å For Any person, who wants to do the 

business of chemical and associated 

materials, to apply to the central body for 

the acquisition of the license, attached 

with the management plan for the 

environmental conservation in accord 

with the stipulationsò. 

Å For License holder to apply to the central 

supervising body in accord with the 

stipulation for the relevant chemicals and 

associated materials using for his 

chemicals and associated materials 

businessò for a certificate. 

Å For the registered certificate holder to 

abide by the regulations contained in the 

registered certificate and follow the order 

and directives issued from time to time by 

the central supervising bodyò. 

Å For the duties and powers of the central 

supervising board. 

Å For the requirements:  

(a). before works, license holder to be 

inspected by the relevant supervising and 

inspection team for safety and 

machinery/equipment check and  

(b). The persons who are discharging the duty 

to be asked to attend foreign training or 

preventative trainings conducted by 

government departments and 

organizations.  

Å For  license holders to  

(a). follow the license regulations,  

(b). follow directives on safe handling and 
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shall ask workers to strictly follow  

(c). shall provide necessary safety equipment 

and issue free personal protective 

equipment to workers,  

(d). provide training in occupational safety  

(e). determine the hazard to the environment, 

people and animals  

(f). provide fit for work medical check-up and 

keep records  

(g). send permission letter to Department of 

Township Administration if the chemicals 

and associated material are permitted to 

store  

(h). acquire in advance guidance and 

agreement from fire service department if 

using inflammable materials or explosives  

(i). transport only the permitted amount of 

chemicals in accordance with prescriptive 

stipulations  

(j). obtain approval of central supervising 

body if transporting chemical and 

associated material from the permitted 

region to any other region  

(k). abide and operate in accordance with 

related environmental laws to avoid 

impacts and damage to the environment.  

Å For the license holder to have insurance in 

accordance with stipulations in case of 

compensation is required for losses 

related to people, animals and 

environment.  

Å For the registered certificate holder to 

apply for using chemical which are not in 

the registered list. 

Å For the license holder:   

(a). To classify the hazard level of chemicals 

and related substances in advance  

(b). To show Material Safety Data Sheet and 

warning signage  

(c). To provide safety equipment, personal 

protective equipment and training on their 

use  

(d). To possess, transport, store, use and 

discharge chemicals and related materials 

in accordance with stipulations,  

(e). Not to import or export chemicals and 
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related materials banned by the central 

supervising board. 

Prevention from 

Danger of 

Hazardous 

Chemical and 

Associated 

Material Rule 

(notification No 

85/2015-2016) 

Rule 61 (a) The Project Proponent commits to comply 

the stipulations:   

¶ For organizations and license holders who 

store the chemical and related substances 

to abide by the following facts for safety: 

(a). installing the fire protection system in 

building to be stored in accordance with 

prescribed provisions of the Department 

of Fire Brigade and being the building, 

which is constructed to correspond for 

storing the chemical and related 

substances; 

(b). sticking the warning sign according to 

hazard class, and keeping the safety 

equipment at the stored places; 

(c). storing only after checking certainly to the 

chemical and related substances which are 

kept completely with the pictogram, and 

packing system by the importers and 

possessors; 

¶ To be safe, for the user of chemical and 

related substances: 

(a). To use only the registered restricted or 

conditional chemical and related 

substances; 

(b). Not to use the unregistered, without 

labelled, unknown, damaged or expired 

chemical and related substances; 

Yangon City 

Development 

Committee 

(YCDC) Law 

(2018) 

 The Project Proponent commits to comply 

the stipulations for the statement that the 

committee has the right to corporate for 

the inspection with the concerning 

authority and has the right to stipulate 

orders for the carriage, storage of 

chemical and related substances for not 

harming to public health and life and right 

to manage the waste regarding for the 

hazardous.  There it has been prohibited 

for disposing chemical and its related 

substances in areas, which are not being 

allowed in the City Development area and 

mentioned offenses and penalties. 
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Underground 

Water Act, 1930 

Act 3, 6 The underground water act is enacted on 

the date of 21
st
 June in 1930 whereas it is 

expedient to conserve and protect 

underground sources of water supply in 

the Union of Myanmar.   

The Project Proponent commits to comply 

the stipulations: 

Å for prohibition from sinking of a tube for 

the purpose of obtaining underground 

water except under and in accordance 

with the terms of a license granted by the 

water officer.   

Å For the powers of Township Officer or 

sub-divisional officer to close a license 

tube after exercising jurisdiction over the 

local area concerned and the expense of 

such closure shall be recoverable from the 

owner of the tube as if it were an arrear of 

land-revenue. 

Myanmar 

Insurance Law 

(1993) 

Section 15, 16 Myanmar Insurance is established under 

this Law as a legal entity having perpetual 

succession, capable of suing and being 

sued in its own name.   

The Project Proponent commits to comply 

the stipulations: 

Å For compulsory requirement for owners 

of motor vehicles to have Third Party 

Liability Insurance with Myanma 

Insurance 

Å For compulsory requirement for 

organizations operating as an enterprise 

which may cause damage to life and 

property of the public or may pollute the 

environment to have General Liability 

Insurance with the Myanma Insurance. 

Third -Party 

Liability insurance 

Rules (notification 

no.64/2003) 

Rule 3(a) (b) The Project Proponent commits to comply 

the stipulations for the motor vehicles 

using in project: 

¶ To compulsorily insured with the 

Myanma Insurance against third-party 

liability for having his vehicle.  

¶ To pay the premium charged by the 

Myanma Insurance to it or the 

organization authorized thereby on 

registration of his motor vehicle or 
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renewal of the registration. 

The Law On 

Standardization 

(2014) 

 

 

 

Section 3, 5 The Project Proponent commits to comply 

the stipulations:  

Å For the smoothness of technology transfer 

and invention, utilizes the standardization 

to reduce the technological barriers for the 

trade and supportive for the development 

international free trade zone and for the 

development of Myanmar economy and 

social, 

Å For empowering Ministry to organize the 

council for setting up the policy, guideline 

and to implement to practice the national 

standard in respective production and 

service. 

The Science and 

Technology 

Development Law 

(1994) 

 The Project Proponent commits to comply 

the stipulations and its objectives: 

Å To carry out development of Science and 

Technology for promotion of industrial 

production contributory towards the 

National Economic Development Plans;  

Å To carry out Research and Development 

for the increased extraction and utilization 

of domestic raw materials and the 

promotion of industrial production 

enterprises based on modern Science and 

Technology;  

Å To effect Technology Transfer for the 

promotion of production processes and 

the improvement of the quality of goods;   

Á Å To nurture luminaries required for 

the development of Science and 

Technology and for Research and 

Development and to improve their 

qualifications. 

 

Vehicle Safety 

and Motor 

Vehicle 

Management 

Law (2020) 

 

 

Section 1, 2(v) 

The Project Proponent commits to comply 

the stipulations: 

¶ for reducing environmental pollution 

caused by motor vehicles  

¶ for the right of the Department to issue 

directives, the standards, guidelines for 

the purposes of importing, manufacturing, 

assembling, maintaining to be safe in 

accident and environment conservation. 
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¶ For taking actions to conserve the green 

environment and the reduction in 

pollution of air, water, land and noises 

caused by motor vehicles. 

¶ For the safety and good management of 

vehicle and motor vehicle, commits to 

implement with each section of chapters 

in the Vehicle Safety and Motor Vehicle 

Management Law (2020). 

Road Safety 

and Motor 

Vehicle 

Management 

Rules (2022) 

Rule (245-251) The Project Proponent commits to comply 

the stipulations: 

For Vehicles, Driving License and Spare 

Man License to operate cross-order 

transport, commits to operate with the 

chapter 8 of Road Safety and Motor 

Vehicle Management Rules (2022).  

The Farmland Law  

2012 

Section 30 (a) (b) The Project Proponent commits to comply 

the stipulations for empowering 

¶ to utilize the farmland for other purposes 

in the interest of the public in respect of 

the application:  

1. The Central Farmland Management Body 

to give permission to utilize the paddy 

land for other purposes, with the 

recommendation of the Region or State 

Farmland Management Body; 

2. The respective Region or State 

Government shall give permission to 

utilize the farmland for other purposes 

except paddy land, with the 

recommendation of the Region or State 

Farmland Management Body; 

The Law of 

Protection of the 

Farmer Rights and 

Enhancement of 

their Benefits, 

(Pyidaungsu 

Hluttaw Law No. 

32, 2013) 

Section 20 (f) The Project Proponent commits to comply 

the stipulation for the Leading Body, in 

respect of agriculture and livestock 

breeding, to carry out the followings: 

f) carrying out to guarantee in production, 

import, preparation, package and sales of 

fertilizer and pesticides that they meet 

with the standards and are safe for use and 

to aware farmers the defects of fertilizer 

and pesticides without guarantee in time. 

Vacant, Fallow and 

Virgin Land 

Section 16, 19 The Project Proponent commits to comply 

the stipulation  
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Management  

Law, 2012, 

(Pyidaungsu 

Hluttaw Law No.10 

of 2012) 

¶ for Person who is granted the right to use 

the vacant, fallow and virgin lands to 

comply the following conditions: 

(a). Land granted will use for the purpose 

granted and in relation to economic 

enterprise; 

(b). To carry out to be completed within four 

years from the date of grant according to 

the purpose granted (can revise by the 

Central Committee for losing time due to 

natural disaster and unstable security 

conditions; 

(c). Not to mortgaged, giving, sold, leasing or 

otherwise transferred or divided without 

the permission of the Cabinet of the 

Union Government; 

(d). To fully pay the land revenue; 

(e). To comply the conditions prescribed by 

the Central Committee 

(f). Prohibit to explore other natural resources 

below and above ground except the 

purpose granted; 

(g). To surrender the natural resources found 

in the authorized land and the 

Government being desirous of extracting 

the same on a commercial resume the area 

required therefrom. 

¶ For the Central Committee to resume the 

area required in the authorized land, if one 

of the following situations arises: 

(a) If ancient culture heritage is found in the 

authorized land; 

(b) If infrastructure project or Special project 

are desired to be constructed on the 

authorized 

land, in the interest of the State; 

(c) Except the permitted minerals, if other 

natural resources are found in the 

authorized land 

which are permitted for production of 

mining; 

(d) If natural resources are found in the 

authorized land which are permitted for 

the purposes described in Section4, Sub-

section (a), (b), and (d); 
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Yangon Region 

Fresh Water 

Fisheries Law 

(Yangon Region 

Hluttaw Law 

No.3,2013) 

Section 53, 55 This was enacted for the purposes of 

development in Fisheries, preserve Fish 

species and to get loyalties.  

The Project Proponent commits to 

comply:  

Å Prohibition for not causing pollution to 

water or destroying, disturb to the fish, 

aquatic living organism and the living and 

non-living resources at the Freshwater 

Fishing water. 

Å prohibition for production, exporting, 

importing, modification, carrying, storing, 

distribution and selling the 

undermentioned fisheries materials; 

a) Fisheries materials causing toxic, 

hazardous, harm to health and impact to 

environment. 

The Law Relating 

to Aquaculture, 

1989 

Section 29(b)  The Project Proponent commits to comply 

the stipulation:  

¶ For deterring transport by water and flow 

or pollution or mean to happen that at the 

territory of fishing area. 

Public Health Law, 

1972 

Section 3, 5 The Project Proponent commits to 

cooperate with the authorized person or 

organization in line with the stipulations  

¶ To abide by any instruction or stipulation 

for public health. 

¶ To accept any inspection, anytime, 

anywhere if it is needed. 

The Protection and 

Prevention of 

Communicable 

Disease Law, 1995 

Section 3(a), 9, 

11 

The Project Proponent commits to comply 

the stipulations:  

¶ For the Department of Health to carry out 

immunizations and health education 

activities related to communicable 

diseases. 

¶ For all responsible persons to prepare 

report for an outbreak of a communicable 

disease to the nearest Health Officer.  

¶ For Health Officer to undertake 

investigations and medical examinations 

to prevent the control the spread of 

Principal Epidemic Disease. 

The Control of 

Smoking and 

Section  9(a-d),  The Project Proponent commits to comply 

the stipulation: 
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Consumption of 

Tobacco Product 

Law, 2006 

¶ For the person-in-charge  

(a) To keep the caption and mark referring 

that it is a non-smoking area,  

(b) To arrange the specific place  

(c) To supervise and carry out measures so 

that no one shall smoke at the non-

smoking area  

(d) To accept the inspection when the 

supervisory body comes to the place for 

which he is responsible. 

Explosives 

Substances Act 

(1908) 

 The Project Proponent commits to comply 

the stipulations  

¶ For any person who unlawfully and 

maliciously causes, by any explosive 

substance, an explosion of a nature likely 

to endanger life or to cause serious injury 

to property, whether any injury to person 

or property has been actually caused or 

not, to be punished with transportation for 

life or any shorter term, to which a fine 

may be added, or with imprisonment for a 

term which may extend ten years, to 

which a fine may be added. 

Industrial Use 

Explosive 

Substance Law 

(Law no.17/2018) 

Section 19 (a) The Project Proponent commits to comply 

the prohibition 

¶ Not to import, transport, store, make, use, 

hold, transfer the industrial explosive 

substances without any approval in 

accordance with this law. 

Employment and 

Skill Development 

Law, 2013 

Section 5, 14, 15, 

30 

The Project Proponent commits to comply 

the stipulation  

(a). For the agreement, training and probation 

period as prescribed in:  

1. If the employer has appointed the 

employee to work for an employment, the 

employment agreement shall be made 

within 30 days.  But it shall not be 

related with government department and 

organization for a permanent 

employment. 

2. If pre training period and probation period 

are stipulated before the appointment, the 

said trainee shall not be related with the 
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stipulation of sub section (1). 

(b). For particulars to be included in the 

employment agreement: 

1. the type of employment; 

2. the probation period; 

3. wage, salary; 

4. location of the employment; 

5. the term of the agreement; 

6. working hour; 

7. day off, holiday and leave; 

8. overtime; 

9. meal arrangement during the work hour; 

10. accommodation; 

11. medical treatment; 

12. ferry arrangement to worksite and 

travelling; 

13. regulations to be followed by the 

employees; 

14. if the employee is sent to attend the 

training, the limited time agreed by the 

employee to continue to work after 

attending the training; 

15. resigning and termination of service; 

16. termination of agreement; 

17. the obligations in accord with the 

stipulation of the agreement; 

18. the cancellation of employment 

agreement mutually made between 

employer and employee; 

19. other matters; 

20. specifying the regulation of the 

agreement, amending and supplementing; 

21. Miscellaneous. 

(c). For the worksite regulations contained in 

the employment agreement to be in 

compliance with any existing law and the 

benefits of the employee not to be less 

than those of the any existing law. 

(d). For the employment agreement, the 

Ministry can issue the notification for 

paying the stipulated compensation to the 

employee by the employer, if the work is 

completed earlier than the stipulated 

period or the whole work or any part of it 

have to be terminated due to unexpected 

condition or the work has to be terminated 
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due to various conditions. 

(e). For the employment agreement made 

under sub section (a) to be related with 

daily wage workers, piece rate workers 

who are appointed temporarily in the 

government department and organization. 

(f). For the worksite regulations and benefits 

contained in the employment agreement 

mutually made between the employer and 

employee or among the employees to be 

amended as necessary, in accord with the 

existing law. 

(g). For the employer to send a copy of the 

employment agreement made between the 

employer and employee, to the relevant 

employment and labour exchange office 

within the stipulated period and to get the 

approval of it.  

(h). For the employment agreement made 

before the enforcement of this law has to 

be confirmed up to the end of the term of 

the original agreement. 

¶ To carry out the training program in 

accord with the work requirement in line 

with the policy of the skill development 

team to develop the skill relating to the 

employment for the workers who are 

proposed to appoint and working at 

present. 

to carry out the training for each work or 

compounding the work individually or 

group wise by opening on job training, 

training systematically at worksite, 

sending outside training and training by 

using information technology system, for 

arranging the training program to enhance 

the employment skill of the workers; 

¶ For appointing the youths of 16 years as 

apprentice, to arrange the training for 

technology relating to the employment 

systematically in accord with the 

regulations prescribed by the skill 

development team. 

¶ For the employer of the industry and 

service business to put in to the fund 

monthly as put in fees without fail for the 
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total wages of the subordinates and the 

supervisors' salary for not less than 0.5%; 

(b) To put in money paid under 

sub section (a) not to be deducted from 

the wage and salary of the employees. 

The Factories Act , 

1951 (Amended in 

1953, 1954, 1962, 

2016) 

 The Project Proponent commits to comply 

the provisions for the requirement  

¶ For permits for some chemicals.  

¶ For all factories to have proper pollution 

control measures such as air pollution, 

sewage and wastewater treatment system. 

The Private 

Industrial 

Enterprise Law, 

1990 

Section 4, 13, 15 The Project Proponent commits  

¶ Not to causing health threats to the nearby 

residence; 

¶ Not to causing fire threats or hazards; 

¶ Not to causing source of nuisance or 

pollution originating from the enterprise; 

¶ Not to causing occupational hazard to the 

workers. 

¶ To comply for the requirement for 

registration of private industrial 

enterprises as: 

(a) Any person desirous of conducting any 

private enterprise,  

(b) Any person conducting any private 

industrial enterprise on the day this Law 

is enacted, by using any type of power 

which is three horsepower and above or 

manpower of ten wage- earning workers 

and above shall register under this Law. 

¶ To comply the statement for the duties of 

the entrepreneur are as in: - 

b) to abide by the terms and conditions of 

the registration certificate; 

e) to submit to the inspection of the person 

or inspection body assigned by the 

Directorate or Supervisory Body; 

f) to shift the place of enterprise, change the 

nature of enterprise, amalgamate 

enterprises and split up enterprises only 

with the approval of the Directorate; 

g) to abide by the orders and directives 

issued from time to time by the Ministry 

and the Directorate; 

¶ For the right of the entrepreneur to carry 
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out the followings: - 

a) appointing foreign exports and 

technicians with the approval of the 

Ministry; 

b) carrying out change of the name of 

enterprise, transfer of ownership, 

temporary suspension or permanent 

closing down of the enterprise in the 

manner prescribed and with the approval 

of the Directorate. 

The Settlement of 

Labor Dispute 

Law, 2012 

Section 38, 39, 

40, 51 

The Pyidaungsu Hluttaw hereby had 

enacted this Law for safeguarding the 

right of workers or having good 

relationship between employer and 

workers and making peaceful workplace 

or obtaining the rights fairly, rightfully 

and quickly by settling the dispute of 

employer and worker justly. 

The Project Proponent commits to 

comply: 

¶ Not to fail to negotiate and coordinate in 

respect of a complaint within the 

prescribed period without sufficient cause 

¶ Not to alter the conditions of service of 

workers involved in disputes prior to 

investigation by tribunals 

¶ For no party to strike or lock-out without 

negotiation, conciliation and arbitration 

by Arbitration Body. 

¶ For the employer if commits acts without 

sufficient cause, to be liable to pay full 

compensation to workers as determined 

by Arbitration Body or Tribunal. 

The Workmen 

Compensation Act, 

1923 (amended 

2005) 

 The Workmenôs compensation act had 

been promulgated in 1923, amended in 

2005,  

The Project Proponent commits to comply 

the stipulations:  

¶ For the payment by certain classes of 

employers to their workmen of 

compensation for injury by accident.  

¶ For the liability for compensation of 

employerôs, amount of compensation, 

compensation to be paid when due and 

penalty for default, method of calculating 
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wages, review, commutation of half-

monthly payments, payment of a lump 

sum amount, distribution of 

compensation, compensation not to be 

assigned, attached or charged, notice and 

claim, power to require from employers 

statements regarding fatal accidents, 

reports of fatal accidents and serious 

bodily injuries, medical examination, 

contracting, remedies of employer against 

stranger, compensation to be first charge 

on assets transferred by employer, special 

provisions relating to masters and 

seamen.  

¶ For any updating for revising the 

monetary amount as per the amendment 

law. 

Labour 

Organization Law 

(The Pyidaungsu 

Hluttaw Law No. 

7/2011) 

Section 17, 18, 

19, 20, 21, 22 

This Law was enacted, to protect the 

rights of the workers, to have good 

relations among the workers or between 

the employer and the worker, and to 

enable to form and carry out the labour 

organizations systematically and 

independently.  

The Project Proponent commits to comply 

the stipulations as there mentions: 

¶ That Labour Organizations are free to 

organise and negotiate workers rights if 

not meeting labour laws.   

¶ That Labour Organisations may demand 

re-appointment of worker if cause of 

dismissal is related to labour organisation 

membership or activities or not conform 

with labour laws.   

¶ That Labour Organisations have the right 

to send representatives to conciliation 

tribunals. 

¶ That Labour Organisations have the right 

to participate and discuss workers rights 

and interests with government and 

employers 

¶ That Labour Organisation have the right 

to participate in collective bargaining in 

accordance with labour laws. 

¶ That Labour Organisation may take 
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collective actions in accordance with the 

relevant procedures, regulations and law. 

Minimum Wages 

Law, 2013 

Section 12 (a-e), 

13 (a-g) 

This Law was enacted to meet with the 

essential needs of the workers, and their 

families, who are working at the 

commercial, production and service, 

agricultural and livestock breeding 

businesses and with the purpose of 

increasing the capacity of the workers and 

for the development of competitiveness. 

The Project Proponent commits to comply 

the stipulations: 

¶ For the employer not to pay wage less 

than the minimum wage stipulated, do not 

have the right to deduct any other wage; 

¶ For the employer to inform rates of 

minimum wage relating to the business, 

allow the entry and inspection of the 

inspection officer, give the sick worker 

holiday for medical treatment in accord 

with stipulation and give holiday for the 

matter of funeral of the family of worker 

without deducting from the minimum 

wage. 

Payment of Wages 

Law, 2016 

Section 3, 4, 5, 7 

(ii), 8, 9, 10, 14 

The Project Proponent commits to comply 

the stipulations: 

¶ That salaries are to be paid at the end of 

the month or, depending on the size of the 

employing enterprise, between 5-10 days 

before the end of the month.  The 

employer is permitted and required to 

withhold income tax and social security 

payments. Other deductions, e.g. for 

absence, may only be withheld in 

accordance with the law. 

¶ For the employer (a) to pay for salary 

either Myanmar Kyats or Foreign Cash 

permitted by National Bank of Myanmar.  

When delivery the salary (b) If the 

employer needs to pay the other 

opportunities or advantages, he can pay 

cash together with other materials 

according employeeôs attitude. 

¶ For finishing the contract, employer need 

to pay the salary (not more than one 



ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JUNE  2023 

  3-37 

Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

month) to employees.  For the 

permanent worker, need to pay per 

monthly.  If more than 100 employees, 

need to pay within the 5 days from the 

end of month.  If fire the employees, 

need to pay salary within two days after 

fire.  When employee dies due to the 

accident, need to pay money as an 

insurance to employeeôs family within 

two days. 

¶ For the employer to report to the 

Department with evidence of payment at 

later date agreed with the employee if the 

employer has difficulties to pay wages on 

time because of significant events (eg 

natural disaster), 

¶ For the employer to deduct expense which 

are allowance for accommodation and 

ferry service arranged by the employer, 

meal allowance, electricity charges, water 

service charges and income taxes liable to 

be paid by workers and cash paid in 

excess under mistake, which are not 

included in the expression of wages under 

this Law and not to deduct from the 

wages of the worker except the deduction 

as per clause 7.  

¶ For any deducting from the salary due to 

the employeesô absence, the total cut 

salary not to be more than 50 % of his 

salary. 

¶ For overtime work, to allow the presiding 

overtime rate as set by the Law. 

Social Security 

Law, 2012 

Section 11 (a)(b), 

15(a), 16 (a), 

18(b), 48(a), 

49(a)(b), 

51(a)(b), 53(a), 

54(a)(b), 75 

The Project Proponent commits to comply 

the stipulations: 

¶ For compulsory registration for social 

security system and benefits, the 

following establishments can be applied if 

they employ minimum number of workers 

and above determined by the Ministry of 

Labour in co-ordination with the Social 

Security Board: 

i. production industries doing business 
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whether or not they utilize mechanical 

power or a certain kind of power, works 

of production, repairing or services, or 

engineering works, mills, warehouses, 

establishments; 

ii.  Government departments, Government 

organizations and regional administrative 

organizations doing business; 

development organizations; 

iii.  financial organizations, 

iv. companies, associations, organizations 

and their subordinate departments and 

branch offices doing business; 

v. shops, commercial establishments, public 

entertaining establishments; 

vi. Government departments and 

Government organizations doing business 

or transport businesses owned by regional 

administrative body, and transport 

businesses carried out with the permission 

of such department, body or in joint 

venture with such department or body; 

vii.  construction works carried out for a 

period of one year and above under 

employment agreement; 

viii.  works carried out with foreign investment 

or citizen investment or joint ventured 

businesses; 

ix. works relating to mining and gemstone 

contained in any existing law; 

x. works relating to the Petroleum and 

Petroleum Products Law, 2017 and Rule 

No 3, 4 of Petroleum Rules 1937; 

xi. works relating to petroleum and natural 

gas contained in any existing law; 

xii. ports and out-ports contained in any 

existing law; 

xiii.  works and organizations carried out with 

freight handling workers; 

xiv. Ministry of Labour and its subordinate 

departments and organizations; 

xv. Establishments determined by the 

Ministry of Labour from time to time, in 

co-ordination with the Social Security 

Board and with the approval of the Union 

Government; that they shall be applied 
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with the provisions of compulsory 

registration for Social Security System 

and benefits contained in this Law. 

¶ For provisions of compulsory registration 

under sub-section (a) to continue to be 

applied by this Law even though any of 

the following situations occurs if it 

continues to carry out such work: 

i. carrying out work by employing under 

stipulated minimum number of workers 

but more than one worker; 

ii.  changing the employer or changing the 

type of business. 

¶ For the Social security fund, to include 

the funds for health and social care, 

family assistant, invalidity benefit, 

superannuation benefit and survivorsô 

benefit, unemployment benefit, other 

social security fund for social security 

system of compulsory registration and 

contribution stipulated by the Ministry of 

labour, other social security fund and 

social security housing plan fund.   

¶ For arranging insurance for the workers to 

enable to enjoy social security benefits by 

contributing to the social security fund.  

¶ For the employer to deduct contributions 

to be paid by worker from his wages 

together with contribution to be paid by 

him and pay to the social security fund 

and in such case he can incur the expense. 

¶ For the employer to effect insurance by 

registering for employment injury benefit 

insurance system contained in section 45 

at the relevant township social security 

office and pay contribution to 

employment injury benefit fund in accord 

with stipulations in order that workers 

applied to provisions of compulsory 

registration may obtain the employment 

injury benefits. 

¶ For the inapplicability to the Workmenôs 
compensation act. 

¶ For the employer (a) to pay contribution 

monthly to Employment Injury Benefit 

Fund at the rates stipulated under section 
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50. Moreover he shall also bear the 

expenses for paying as such; (b) to pay 

defaulting fee stipulated under section 88, 

in addition to the contribution if fails to 

contribute after effecting insurance for 

employment injury benefit. 

¶ For the employers and workers (a) to co-

ordinate with the Social Security Board or 

insurance agency in respect of keeping 

plans for safety and health in order to 

prevent employment injury, contracting 

disease and decease owing to occupation 

and in addition to safety and educational 

work of the workers and accident at the 

establishment; 

¶ For the employer (a) to report to the 

relevant township social security office 

immediately if a serious employment 

accident occurs to his insured worker.  

There shall not be any delay without 

sufficient cause to report as such.  (b) A 

team of officers and other staff who 

inspect the establishments, if it is found 

out the employment injury, death, and 

contracting disease, shall report to the 

relevant township social security office in 

accord with the stipulations. 

¶ For keeping records of work and lists. 
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The Petroleum and 

Petroleum 

Products Law, 2017 

 

 

Section 9,10,11 The Petroleum and Petroleum 

Products Law (the ñPPPLò) 2017 was 

enacted by Pyaydaungsu Htuttaw as 

Pyaydaungsu Htuttaw Law No. 

20/2017 on 1st August 2017 to repeal 

the Petroleum Act 1934. The PPPL 

contains the provisions on import and 

export, transportation, storage, 

refinery, distribution, inspection and 

testing of petroleum and petroleum 

products and issuance of relevant 

licenses. 

The project proponent has to comply 

with section 9,10,11. 

Section 9. The Ministry of Transport 

and Communications shall carry out 

the following functions relating to any 

petroleum and petroleum product; 

(a) issuing license to vehicles, vessels 

and barges that carry any petroleum 

and petroleum product; 

(e) determining procedures and 

conditions to be abided by  in 

carrying out transport business except 

transport by pipeline. 

Section 10.  The Ministry of Natural 

Resources and Environmental 

Conservation shall carry out the 

following functions relating to any 

petroleum and petroleum product; 

a) issuing licence for the right to 

store for the storage tanks and 

warehouses; 

b) issuing transport permit for the 

vehicles, vessels and barges that shall 

carry any petroleum and petroleum 
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product; 

c) determining the period, form 

and terms and conditions, manners of 

applying licence, permitting authority 

and  fees to be assessed, for licence 

under subsection (a) and permit under 

subsection (b); 

d) if it occurs environmental 

impacts in carrying out petroleum and 

petroleum product business activities, 

taking action, as necessary , in 

accordance with the existing laws of 

on-site inspection; 

Section 11. On all receptacles 

containing any dangerous petroleum 

and petroleum product, the warning 

sign of danger by stamping, 

embossing, painting, printing or any 

other means shall be expressed. If it is 

impossible to express as such, similar 

warning signs of the nature of danger 

of gasoline, spirit or petroleum shall 

be expressed in writing at the 

ostensible place in salient words or 

signs near the receptacle. 

In addition, the project proponent 

commits to follow Petroleum rules, 

1937 related to guidelines concerned 

with chapter (3) of the transportation 

of petroleum and chapter (4) of 

license requiring for storage of 

petroleum under this law. 

 

The Ethnic Rights 

Protection Law, 

2015 

Section 5 The Project Proponent commits to comply 

the stipulations  

For the Equal right between the Ethnics 

living in Myanmar.  It enacted that if an 

ethnic loose the right, he can complain to 

the Regional or State Government to get 
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the equal chance and find the equal right.   

That project matters shall be informed, 

coordinated and undertaken in 

consultation with ethnic groups if projects 

are in areas with ethnic groups. 

 

The Project Proponent also commits to 

comply the Succeeding laws to protect the 

right of Myanmar national: 

 

Monogamy Law (2015): Concerning all 

those who are living in Myanmar, 

Myanmar Citizens who live outside of 

Myanmar, and foreigners who marry 

Myanmar citizens while living in 

Myanmar for preventing misconducting 

marriages. 

 

Buddhist Women Special Marriage 

Law (2015): Concerning the marriage 

between Buddhist Woman and other 

religious man.  There prescribed the 

legal procedure, the conditions to be 

complied by non-Buddhist husband, the 

customs for dividing property when 

divorcing.   

 

Religious Conversion Law (2015): This 

is enacted for the freedom to convert from 

one religion to another, or a person 

without a religion has the freedom to 

convert to a religion.  There prohibited 

to apply for a religious conversion with an 

intent to insult, disrespect, destroy, or 

abuse a religion. 

 

Population Control Healthcare Law 

(2015); This is for alleviate poverty, 

provide adequate quality healthcare, and 

ensure that family planning improves 

maternal and child health in the country.  

This Empowers region or state 

government that concerned with the 

special zone for healthcare to form region 

or state population control healthcare 

group to implementing the task as per the 
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directives of the Ministry and region or 

state government and the Union Territory 

Governing body. 

The Ethnic Rights 

Protection Rules 

(2019) 

Rule 20,21 The Project Proponent commits to comply 

the stipulations;   

Protection of the Rights of Ethnic 

Groups; This is for getting protection in 

the case of the failure of ethnic rights and 

it ensure to take responsibility when the 

ethnic groups submit to protect the rights 

of their groups from top to bottom such as 

Union to Region or State level. 

   In relation to the project to be 

developed in the area inhabited by ethnic 

peoples, the project proponent: 

(a) The advantages and disadvantages of 

the project must be fully and accurately 

explained in advance, using languages 

and methods that they can understand, so 

that the local ethnic groups living in the 

area where the project will be 

implemented can understand. 

(b) Policy directions of the Myanmar 

Sustainable Development Plan 

(MSDP); strategies; It must be carried out 

in accordance with the procedures. 

(c) In order to find out whether there is 

any impact on the environment and socio-

economic life in the area, environmental 

impact analysis and socio-economic 

development impact analysis shall be 

carried out in accordance with the 

guidelines of the relevant department. 

(d) In all stages of the environmental 

impact assessment and socio-economic 

development impact assessment process, 

discussions and consultations with 

indigenous peoples shall be carried out in 

an open and transparent manner. 

The project proponent: 

(a) According to rule 20, before the start 

of the project, a comprehensive report 

must be submitted to the Ministry and an 

opinion must be obtained. 

(b) Upon completion of project 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

implementation, pre-arranged activities 

and progress conditions shall be 

submitted to the Ministry. 

For getting the protection of the rights of 

ethnic groups, commits to implement with 

rule 20 and 21 of the ethnic rights 

protection rules (2019).  

Leaves and 

Holidays Act, 1951 

Act 4. The Project Proponent commits to comply 

the stipulations: 

¶ For employee to be granted to pay public 

holidays as announced by the 

Government in the Myanmar Gazette.  

On average, Myanmar has 26 public 

holidays per year, depending on the date 

of the variable holidays.   

¶ For additional rules to apply in 

accordance with other laws, such as the 

Social Security Law (2012) for employees 

contributing to the Social Security Fund. 

¶ To grant earned leave with average wages 

or average pay for a period of ten 

consecutive days by his employer during 

the subsequent period of twelve months to 

every employee who has completed a 

period of twelve months continuous 

service.  

Occupational 

Health and Safety 

Law, 2019, (The 

Pyidaungsu 

Hluttaw Law No. 

8/2019) 

 
The project proponent has to 

comply Section 12, 

The project proponent has to 

comply in accordance with the 

stipulations of the Ministry:  

(a) appoint the Person In-charge 

for Occupational Safety and Health 

to closely supervise safety and 

health of Workers in line with the 

type of Industry/Business; and  

(b) form the respective 

Occupational Safety and Health 

Committee in line with the type of 

Industry/Business comprising 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

equal number of Employer and 

Worker representatives to become 

safe and healthy Workplace on 

condition that the number of 

Workers in his/her 

Industry/Business exceeds the 

number determined by the Ministry 

for that purpose. The Occupational 

Safety and Health of female 

Workers shall be considered 

according to the nature of 

Industry/Business when forming 

such Occupational Safety and 

Health Committee.  

The project proponent has to 

comply with Section 14, 

The project proponent make 

persons In-charge for Occupational 

Safety and Health comply with this 

Law and rules, orders, directives 

and procedures made under this 

Law to make the Workplace to be 

a safe Workplace that is good for 

health.  

The project proponent has to 

comply with Section 26, 

The has to be responsible to: -  

(a) arrange as required to assess the 

risks of Workplace, Process 

and machines and materials 

used thereat;  

(b) arrange as required to assess 

the likelihood of occurrence of 

hazards at the Workplace and 

to the environment;  

(c) arrange to have Workers 

medical checked-up by the 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

Recognized Doctor in 

accordance with stipulations 

whether they suffer from any 

Occupational Disease;  

(d) arrange to improve the 

Workplace until it is safe and 

good for health based on the 

findings as per sub-sections (a), 

(b) and (c);  

(e) provide Workers with sufficient 

number of personal protective 

clothing, materials and 

facilities prescribed and 

approved by the Department on 

free of charge basis and cause 

Workers to wear them while 

working;  

(f) prescribe precautionary plans 

and plans for emergency;  

(g) provide a clinic, appoint the 

Registered Doctors and nurses 

and provide medicines and 

supporting equipment for any 

Industry/Business where the 

number of Workers is not less 

than the number determined by 

the Ministry;  

(h) make necessary arrangements 

for managers, Workers and 

members of the Occupational 

Safety and Health Committee 

including (Employer) 

himself/herself to attend 

Occupational Safety and 

Health training courses 

stipulated by the Ministry in 

accordance with their 

departments or types of work;  

(i) make necessary arrangements to 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

enable immediate reporting to 

the Person In-charge for 

Occupational Safety and 

Health or manager in case 

where a Worker suffers an 

Occupational Accident or 

his/her life or health is likely to 

be in danger;  

(j) arrange to prevent any persons 

in the Workplace from 

Occupational Safety and 

Health risks occurred due to 

materials, machines or wastes 

used in the Workplace or 

Process;  

(k) immediately stop the Process, 

evacuate Workers and conduct 

necessary rescue plans if any 

Occupational Accident is about 

to occur. If possible, Workers 

will be relocated to another 

appropriate safe Workplaces;  

(l) display Occupational Safety and 

Health instructions, danger 

signs, notices, posters and 

signage for directions in 

accordance with stipulations;  

(m) arrange to be complied with 

precautions when entering 

restricted hazardous 

Workplaces;  

(n) arrange to disseminate 

Occupational Safety and 

Health manuals and guidelines 

issued by the relevant 

Ministries for knowledge, 

technology, information and 

skills not only to Workers but 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

also to related persons or raise 

their awareness or knowledge 

thereof;  

(o) lay down the fire safety plan, 

perform fire drilling and train 

Workers to use fire 

extinguishers systematically;  

(p) allow the Chief Inspection 

Officer and Inspection Officers 

to enter Workplaces, inquire, 

request documents and 

information or seize exhibits;  

(q) cause Workers to work only for 

the specified working hours if 

they have to work in 

Hazardous Industry/Business 

and Workplace; and  

(r) Incur the expenses for 

Occupational Safety and 

Health matters.  

The project proponent has to 

comply with Section 27, 

No Employer has to dismiss or 

demote a Worker: -  

(a) during any period before a 

medical certificate is issued by 

the Registered Doctor for 

occupational injury or by the 

Recognized Doctor for contact 

with Occupational Disease;  

(b) because the said Worker has 

addressed a complaint for 

hazardous or health detrimental 

condition;  

(c) because the said Worker has 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

conducted the responsibilities 

of Occupational Safety and 

Health Committee; or  

(d) because the said Worker has 

refused to work in any 

condition where an 

Occupational Accident or 

Occupational Disease is about 

to occur.  

The project proponent has to 

comply with Section 28, 

If any Worker who has been 

injured due to an Occupational 

Accident or contacted with 

Occupational Disease is not 

covered under the Social Security 

Law 2012, the Employer must pay 

for medical expenses to check the 

extent of capacity reduction and 

class of disability of such Worker.  

The project proponent has to 

comply with Section 29, 

The project proponent   

(a) can prohibit or restrict any 

Worker to work if he/she does 

not meet the health standards 

due to medical check-up results 

done by the Registered Doctor 

in accordance with the needs 

and nature of the 

Industry/Business;  

(b) must, without delay, employ 

any Worker who has been 

prohibited or restricted to work 

subject to sub-section (a) in 

his/her original position or at 

the relevant Workplace upon 
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

his/her submission of health 

improvement evidence; and  

(c) must make necessary 

arrangements in the Workplace 

in order not to damage health 

of female Workers who are 

pregnant or breast-feed.  

The project proponent has to 

comply with Section 48, 

(a) Any person who is currently 

operating or wants to operate 

any Industry/Business to which 

this Law applies shall not fail 

to lodge the registration with 

the Department.  

(b) No one shall fail to notify the 

Department in accordance with 

the stipulations that he/she will 

build, extend or restructure a 

building, place, install, extend 

or change the use of machines 

in respective Processes for the 

Industry/Business to which this 

Law applies in accordance with 

Occupational Safety and 

Health stipulations.  

The project proponent has to 

comply with Section 49, 

No Employer: -  

(a) shall fail to comply with an 

order to close the Workplace 

temporarily in accordance with 

Section 18;  

(b) shall fail to comply with the 

conditions prescribed under 

Section 20 sub-section (b);  
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Sources of Related 

Laws, Rules and 

Regulations 

Relevant 

Articles  

Commitments 

(c) shall fail to comply with the 

instructions issued by the 

Inspection Officer in 

accordance with Section 21 

sub-section (a);  

(d) shall ask Workers to work for 

more than the specified hours 

in accordance with Section 26 

sub-section (q); or  

(e) shall fail to pay for 

Occupational Safety and 

Health expenses subject to 

Section 26 sub- section (r) 

 

Awba Group will not produce or use any of the chemicals listed in Myanmar 

Pesticide Registration Boardôs Notification No. (1/2020) dated 7
th
 January 2020. 

Awba does not use any of the chemicals banned in Myanmar under the Stockholm 

Convention including 9 POPS (Aldrin, Chlordane, Dieldrin, DDT, Endrin, HCB, 

Heptachlor, Mirex, and Toxaphene). Awba will act in compliance with related laws 

and regulations as its commitments. / Awba will adhere to regulatory requirements 

as its commitments.  

3.2.4 Environmental and Social Standards  

With the release of the Myanmar EIA Procedure in December 2015, the National 

Environmental Quality (Emissions) Guidelines (NEQEG) was also enacted.  The 

EQEG provide the basis for regulation and control of noise and air emissions and 

effluent discharges from projects in order to prevent pollution and protect the 

environment and public health.  The NEQEG are noted to be the similar to that 

recommended by the International Finance Corporation (IFC) General 

Environmental Health and Safety (EHS) Guidelines for pesticides formulation, 

manufacturing and packaging, 2007, (World Bank Group, 2007). 

This EQEG applies to the synthesis, optimisation of the active ingredients, 

processing development (manufacturing), and the formulation and packaging of 

pesticides from these active ingredients.  Pesticide groups include insecticides, 

herbicides, fungicides, acaricides (or miticides), nematicides, and rodenticides. 
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Air Emissions / Noise and Vibration 

The air and noise emission parameters are shown in Table 3-7 and 3.8 respectively. 

Table 3.7 EQEG Air Emissions Parameters 

Parameter Guideline Value 
a
 

µg/m
3 

Ammonia, gaseous inorganic chlorine compounds 30 

Bromines, Cyanides, Fluorines, Hydrogen sulphide 3 

Chloride 5 

Chlorine 3 

Particulate matter PM10
b 20, 5

c
 

Total organic carbon 50 

Volatile organic compounds 20 

a Milligrams per normal cubic meter at specified temperature and pressure 

b PM 10 = Particulate matter 10 micrometres or less in diameter 

c Applicable where very toxic compounds are present 

 

Table 3.8 EQEG Noise Level Parameters 

Receptor One hour LAeq (dBA)
a
 

Daytime 

07:00 ï 22:00 

(10:00 - 22:00 for Public 

holidays) 

Night Time  

22:00 ï 07:00 

(22:00 - 10:00  for 

Public holidays) 

Residential, institutional, 

educational 

55 45 

Industrial, commercial 70 70 

a 
Equivalent continuous sound level in decibels 

NEQEG Effluent Discharge 

Effluent discharges are provided in a sector specific section in the NEQEG.  These 

are detailed in Table 3.9.   

Table 3.9 NEQEG on Effluent Discharge Levels 

Parameter Unit  Guideline Value 

5-day Biochemical oxygen demand mg/l 30 
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Parameter Unit  Guideline Value 

Active ingredients (each) mg/l 0.05 

Adsorbable organic halogens mg/l 1 

Ammonia mg/l 10 

Arsenic mg/l 0.1 

Chemical Oxygen demand mg/l 150 

Chlorinated organics mg/l 0.05 

Chromium (hexavalent) mg/l 0.1 

Chromium(total) mg/l 0.5 

Copper mg/l 0.5 

Mercury mg/l 0.01 

Nitroganics mg/l 0.05 

Oil and grease mg/l 10 

pH S.U.a 6-9 

Phenol mg/l 0.5 

Total phosphorus mg/l 2 

Total suspended solids mg/l 10-20
b
 

Zinc mg/l 2 

a Standard unit 
b
Lower value for pesticide manufacturing, higher value for pesticide formulation 

3.3 CONTRACTUAL AND OTHER COMMITMENTS  

The Ministry of Agriculture, Livestock and Irrigation  has provided Awba this land 

under a Built-Operate-Transfer (BOT) system.  The Ministry of Agriculture rented 

126.13 acres within 137.28 acres of Industrial Park that located near Wah Net 

Chaung village, Hmawbi Township, Yangon Region to Awba.  According to the 

BOT, contract terms are from the contract signing date (23 September 2015) until 

initial 10 years.  If the contract terms will be extended, that will be five years in 

one term and up to 2 terms can be extended (totally will be 20 years). 

HAIC will distribute/disclose the comments and feedback on the ESIA report, 

commitments by HAIC, and executive summary (both in English and Myanmar) 

which reflects legislation requirements and guidelines complied by HAIC to main 
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stakeholders and other interested parties (representative villages, Pa Ywat Sate 

Gone, Kyi Ni San, Poe Dana Gone and Shan Gone villages and any other interested 

parties) through VDAC and community volunteers within 1 month of approval 

period. 

3.4 INSTITUTIONAL FRAMEWORK 

3.4.1 Construction Phase 

The EMP of this EIA Report will be included in the construction contract and the 

contractor will be responsible for implementation of the measures associated with 

design and construction.  Awba's staff, specifically the EHS Officer and Site 

Engineer of the Project Management team, will monitor the implementation of these 

mitigation measures by the contractors at the site.   

The roles and responsibilities of Awba and the Contractor for implementation and 

monitoring have been outlined in Table 3-10. 

Table 3.10 Roles and Responsibilities of AWBA and Contractor 

Awba ï EHS Officer and Site 

Engineer  

Contractor  

Obtaining statutory clearances required 

during pre-construction stage of the 

Project 

Obtaining permits required during the 

construction stage 

Overall Project co-ordination and 

management through Contractor and 

supported by the third party 

environmental consultants 

Joint verification with Awba and Third 

Party Environmental Consultant for 

review of ESMP implementation 

Interaction and reporting to IFC Filling of reporting formats as per the 

reporting schedule and submission to 

IFC via Awba 

Effective implementation of ESMP and 

monitoring of ESMP implementation 

Environmental monitoring through Third 

Party Environmental Consultant 

Carryout verification/supervision 

exercises during the construction phase 

of the Project for implementation of 

ESMP 

Preparation of various plans for effective 

implementation of ESMP 

Overall supervision of ESMP 

implementation 

Management of labour camp and to 

provide drinking water, sanitation 

facility 
Approval of plans prepared by the 

Contractor 
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Awba ï EHS Officer and Site 

Engineer  

Contractor  

Addressing grievances of local 

community and information 

dissemination 

Environmental monitoring through Third 

Party Environmental Consultant 

While the contractor or a particular party is responsible for physical implementation 

of the mitigating measures, the whole implementation process requires supervision, 

checking, documentation and verification so that problems are identified and 

properly addressed before they get out of hand.  In order to ensure proper 

execution of the ESMP, implementation reviews will be conducted by the EHS 

Officer / Site Engineer by various means including weekly construction meetings, 

review of construction log book, monthly and other construction reports etc.  

Records of these minutes of the weekly meeting, monthly reports and special reports 

on implementation of the mitigating measures will also be maintained and available 

for review by the Project management.  It is suggested to identify documents and 

records that require templates and accordingly suitable templates should be 

developed, which should include but not limited to policies, procedures and work 

instructions, meeting minutes, monitoring results, training attendance records, 

emergency contract lists, action plans etc.  Further, all these templates should be 

communicated to all potential users.  All these records will be archived at the 

Project office and will be maintained by the EHS officer.  All documents and 

records shall be archived with a unique identifier so that they can be distinguished 

from any other material and can be easily retrieved.   

3.4.2 Operation Phase 

The ESMP will be included in the operation contract if contractor is engaged for 

plant operation and the contractorôs operations team will be responsible for 

implementation of the associated mitigation measures.  Awbaôs staff, specifically 

the EHS Officer and Site Engineer, will monitor the implementation of these 

mitigation measures by the operations team at the site.   

The roles of the EHS Officer are:  

i. oversees the implementation of the ESMP and all other relevant policies, procedures 

and management plans;  

ii.  leads, documents and is the secretariat for regular ESHS Department meetings 

where ESHS matters are discussed, solutions agreed, information and lessons 

shared;  

iii.  conforms and leads the Emergency Response Team;  

iv. ensures lessons learned are converted into continuous improvement through 

revisions to the ESMP; and  

v. reports to the CEO. 
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The roles of the Site Engineer are:  

i. oversees the implementation of the agreed-upon parts of the ESMP and makes 

resources available to do so;  

ii.  ensures the implementation of Corrective Actions;  

iii.  manages the activities of the ESHS, Admin, Procurement and Maintenance 

Departments; and 

iv. ensures that the HAIC Project operates in accordance with applicable regulatory and 

best practice health, safety, and social requirements and plans. 

3.5      PROJECTS ENVIRONMENTAL , SOCIAL AND HEALTH STANDARDS 

For ambient air quality standards, the WBG EHS General Guidelines (2007) states 

that: 

éEmissions do not result in pollutant concentrations that reach or exceed 

relevant ambient quality guidelines and standards by applying national 

legislated standards, or in their absence, the current WHO Air Quality 

Guidelines, or other internationally recognized sources 

Myanmar has established air quality standards published in the NEQ Guidelines 

(2015), which are noted to be the same as those specified under the WBG EHS 

General Guidelines (2007).  Therefore, for the air quality impact assessment, where 

air quality standards for specific substances assessed are not specified under the 

WBG EHS General Guidelines (2007), the World Health Organization (WHO) or 

other internationally recognised sources have been referred to.  

In terms of potential impacts to ecology and agriculture, local assessment criteria do 

not exist and the WBG do not set standards or guidelines for protection of 

vegetation, however, guidelines and standards from the WHO 
(1)

 existed and are 

referred. 

The WBG EHS Guidelines are technical reference documents with general and 

industry-specific examples of Good International Industry Practice (GIIP).  The 

EHS Guidelines contain the performance levels and measures that are generally 

considered achievable in new facilities by existing technology at reasonable costs. 

Levels of noise, air emissions, and effluent recommended by the relevant WBG 

Guidelines are summarised in Tables 3.1-3.5.  The Project should achieve 

compliance with these recommended levels. 

3.5.1 Human Health 

A summary of the air quality standards that are relevant to the air quality impact 

assessment of the Project are shown in Table 3-11.  These guidelines provide the 

basis for regulation and control of air emissions from the Project in order to prevent 

 

(1)  World Health Organi sation (WHO) (2000) Air Quality Guidelines for Europe, 2 nd Edition [Online] Available at: 

http://www.euro.who.int/__data/assets/pdf_file/0005/74732/E71922.pdf  [Accessed 3 August 2017] 

http://www.euro.who.int/__data/assets/pdf_file/0005/74732/E71922.pdf
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pollution and protect the environment and public health.  These standards will be 

used for comparison of baseline data and predicted impacts in this air quality impact 

assessment unless otherwise stated. 

Table 3.11 Air Quality Standards and Guidelines  

Parameter Averaging Period 
Air Quality 

Standard (µg/m
3
) 

Source 

Nitrogen dioxide 

(NO2) 

Annual 40 WBG 
(1)

 

1-hour 200 WBG 

Ozone (O3) 
8-hour daily 

maximum 
100 

WBG 

Particulate matter 

(PM10) 
(a)

 

Annual 20 WBG 

24-hour 50 WBG 

Particulate matter 

(PM2.5) 
(b)

 

Annual 10 WBG 

24-hour 25 WBG 

Sulphur dioxide 

(SO2) 

24-hour 20 WBG 

10-minute 500 WBG 

Hydrogen Chloride 

(HCl) 
24-hour 600 WHO

 (2)
 

Hydrogen Fluoride 

(HF) 
1-hour 600 WHO 

Cadmium (Cd) Annual 0.005 WHO 

Carbon monoxide 

(CO)  

Annual 100,000 WHO 

8-hour 30000 WHO 

1-hour 10000 WHO 

Lead (Pb) Annual 0.5 WHO 

Mercury (Hg) Annual 1 WHO 

Dioxins and Furans 24-hour 1.00 x 10
-7
 Ontario

 (3)
 

1. WBG EHS General Guidelines (2007) 

2. World Health Organisation (WHO) Air Quality Guidelines for Europe, 2nd edition 

(2000) 

3. Ontarioôs Ambient Air Quality Criteria (2012)  

3.5.2 Ecology and Agriculture  

Air quality critical levels for the protection of sensitive ecological areas and 

agriculture adopted in this air quality impact assessment are presented below in 

Table 3-12.  The critical level is the concentration in the atmosphere above which 

direct adverse effects on ecological receptors, such as plants or ecosystems may 

occur.  These standards will be used for comparison of baseline data and predicted 

impacts in this air quality impact assessment unless otherwise stated. 

Table 3.12 Air Quality Critical Levels used for the Assessment of Impacts on Sensitive 

Ecological and Agricultural Receptors  

Pollutant 
Averaging Period and 

Statistic 

Assessment Criteria 

(µg/m
3
) 

(1)
 

Nitrogen Oxides (NOx) Annual mean 30 

Sulphur dioxide (SO2) Annual Mean 20 
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Pollutant 
Averaging Period and 

Statistic 

Assessment Criteria 

(µg/m
3
) 

(1)
 

1. World Health Organisation (WHO) Air Quality Guidelines for Europe, 2nd edition 

(2000) 

3.5.3 Nuisance Effects 

Dust emissions from the Project site may result in nuisance issues when depositing 

onto surfaces, for example, property, vehicles, and washing.  In addition, dust 

deposition can affect vegetation and agriculture due to the soiling of leaves 

hindering photosynthesis and the blockage of leaf pores.  There is very little 

information available on the sensitivity of specific plants to dust soiling, however, 

the information that is available suggests that the guidelines for identifying the 

deposition rate at which nuisance at human sensitive receptors may occur is also 

appropriate for use as a metric for assessing the point at which significant impacts 

on plants may arise 
(1)

.  

Dust per se does not pose a specific risk to human health and as such, the WBG and 

WHO guidelines do not include guidelines for nuisance dust.  A number of 

organisations have set guidelines for dust deposition and these are set out in Table 3-

13. 

 

(1)  Farmer, A, M. (1993). The Effects of Dust on Vegetation ð A Review. Environmental Pollution. 79, 63 -75. 
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Table 3.13 Dust Deposition Nuisance Thresholds 

Potential for complaint 
Measure of 

soiling  
Data source 

National Guidelines 

Nuisance: mass deposition measurements (mg/m
2
/day) 

Possible Nuisance 350 (monthly 

mean) 

German Technical Instructions 

on Air 

Quality Control (TA-Luft) Very Likely Nuisance 650 

First Loss of Amenity 
133 (monthly 

mean) West Australia Nuisance 

Standard Unacceptable reduction 

in air quality 
333 

Serious nuisance 
200 (annual 

mean) 

UK recommended nuisance dust 

deposition rate 

Nuisance dust deposition 133 Malaysia air quality standard 

Nuisance: soil rate measurements 

Upper limit of 

acceptability through 

soiling 

20 ï 25 soiling 

units/week 
UK glass slide guideline 

Where relevant these standards will be used for comparison of baseline data and 

predicted impacts in this air quality impact assessment unless otherwise stated.  
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4 PROJECT DESCRIPTION 

4.1 PROJECT BACKGROUND 

Established in 1995, Myanmar Awba Groupôs (Awba) core business involves the 

importation, manufacturing, formulation, reformulation, blending and distribution of 

Crop Protection Products (CPP or agrochemicals, such as pesticides, fungicides and 

herbicides), fertilizers (urea and compound fertilizers ï Nitrate, Phosphate, 

Potassium - NPK) and seeds.   

In June 2016, the International Finance Corporation (IFC) extended a financing facility 

of US$10 million to Awba with specific use of proceeds for the expansion of Awbaôs 

core business.  This includes the construction and operation of a new agro-chemical 

formulation complex, the Hmawbi Agriculture Input Complex (HAIC), in the Hmawbi 

Township of Yangon Region (ñthe Projectò). However, AWBA repaid the Convertible 

loan to IFC and since then the project has been operating as a locally owned business 

(citizen-owned business).  

4.2 PROJECT LOCATION 

The Hmawbi Agriculture Input Complex is located in the Hmawbi Township of the 

Yangon Region.  The AWBA Hmawbi Agricultural Input Complex ( HAIC ) is 

situated  at coordinates 17.1692° N latitude and 96.0779° E longitude. The size of 

the HAIC is 126.13 acres.  Next to the HAIC is the existing Hmawbi pesticide 

factory, which was established in 1986 and is under a Joint Venture (JV) agreement 

between Awba and the Myanmar Government.  The nearest community is Yae Tar 

Shey Village, 1 km from the Project Site. The location of the Project Site is shown 

in Figure 4.1. 
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Figure 4.1 Project Location 
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4.3 PROJECT SCHEDULE 

The project will be built in three phases and the land utilisation for each phase is as 

stated in Table 4.1. 

Table 4.1 Project Phases and Land Use 

Phase Year Land Usage 

Phase 1 2016 16 Acres 

Phase 2 2017 16+4=20 Acres 

Phase 3 2019 20+9=29 Acres 

4.4 DESCRIPTION OF THE PROJECT 

4.4.1 Land Use 

The overall land size is approximately 130 acres and only some portions of it will be 

utilized for the construction of a new plant.  The land is generally flat with small 

and gradual contours in the west while the eastern side is hilly and has rubber 

plantations on it.  There is an existing pesticide formulation plant somewhere near 

the middle (slightly closer to the eastern side).  Most of the plot is vacant save for 

the existing pesticide factory and the old worker housing.  The new factory is to be 

constructed on an empty land, which is at the immediate west of the existing 

pesticide plant.   

The land of HAIC was owned by the Ministry of Industry in 1982 and transferred to 

Ministry of Agriculture.  The Ministry of Agriculture has provided Awba this land 

under a Built-Operate-Transfer (BOT) system.  The Ministry of Agriculture rented 

126.13 acres within 137.28 acres of Industrial Park that located near Wah Net 

Chaung village, Hmawbi Township, Yangon Region to Awba.  According to the 

BOT, contract terms are from the contract signing date (23 September 2015) until 

initial 10 years.  If the contract terms will be extended, that will be five years in 

one term and up to 2 terms can be extended (totally will be 20 years).  No record of 

the site selection for this Industrial Park is available and no environmental and 

social impacts assessment and/or strategic environmental assessment have been 

carried out by the government to date.  

The neighbouring MPI Site will not be decommissioned as it is leased under a 

similar BOT contract to the HAIC.  Instead, Awba will investigate two options, the 

final decision of which will be made later: 

1) Transfer of the Site back to the Ministry of Agriculture; or 

2) Transfer of the Site to another Company.   
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4.4.2 Construction Phase 

It was observed during the site visit in May 2017 that construction of an office 

building and warehouses had already commenced from January 2017 and is due to 

be completed before 2020. 

The Project Site is accessed by an unpaved road from the main road connecting to 

War Net Chaung Village.  An estimated five vehicles access the Site daily.  

During consultation, it was mentioned that this access road was damaged by Project 

vehicles and it is recommended that Awba restore the road to its original condition.  

This was noted by the local community as a grievance during the consultation.  

The construction of the HAIC involves three phases.  The first phase took place 

between 2016 and 2017.  This stage involved a building area of 12,618 m
2
 

composed of one warehouse, one liquid formulation buildings, two solid 

formulation buildings, one incinerator, one drum crasher and small storage, one 

workshop and utility room, a wastewater treatment system, a wastewater intermitted 

storage, firefighting water storages, security guard houses, one laboratory, a car 

parking, offices, one dining room, and locker rooms. 

The second phase will take place in 2019.  The second stage will involve a building 

area of 7,594 m
2
 composed of two warehouses and one liquid formulation building.  

The third phase is planned for between 2020 and 2021, with a building area of 

11,575 m
2
 composed of four warehouses and two liquid formulation building. 

During construction, there is currently around 50-100 workers on site.  Water is 

supplied by potable bottled sources and power is provided by generators.  

Clearance and excavation works have already been conducted in the Phase 1 area.   

Figure 4.2 shows some representative photos taken during the site visit at the 

Project Site and its vicinity.  
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Figure 4.2 Representative Photos taken at the Project Site and its vicinity during the Site Visit in May 2017  

 



ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JANUARY 2024 

4-6 

4.4.3 Operational Phase 

The layout of the Project facilities is shown in Figure 4.3.  The HAIC will have the 

capabilities to formulate a variety of pesticides, herbicides, fungicides, and foliar 

fertilizers.  The plant will be designed for both solid and liquid products 

formulation and is expected to have an initial capacity of 16 million litres/kilogram 

per annum of agrochemical products in the first phase in 2017.  This will 

eventually grow to a capacity of 30 million litres/kilogram per annum in 2020 to 

meet the growing demand from Myanmarôs progressive agriculture industry.  It is 

expected that the plant will have a capacity to manufacture 50% of Myanmarôs 

domestic crop protection demand. 

In addition to the production facilities, there will laboratory, utility, workshop, 

warehouse, office and security facilities, carpark, staff accommodation, canteen,.  

Incinerator and wastewater treatment facilities will be constructed to treat the 

solid/hazardous and liquid wastes generated from the HAIC. At the actual operation 

phase, only wastewater treatment facility is being operated along with the operation 

activities.  

The following sections provide an overview of the facilities within the HAIC.  

Office Building 

There will be a two-story office building that can accommodate up to 100 people. 

(Figure 4.4 The building size will be 40 meters by 13 meters by 7 meters, which is 

equivalent to 11,800 square feet. The size of the building is capable of 

accommodating a range of different functions, including office space, meeting 

rooms, and other facilities. The office building will feature a range of safety and 

security systems, including a fire protection system, sprinkler and alarm system, 

CCTV system, and an indoor public address (PA) system.  
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Figure 4.3 Layout of Hmawbi Agriculture Input Complex 
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Figure4.4 

OfficeBuilding

 

Laboratory Building 

The laboratory is a one-story building designed to accommodate 7 to 10 people. The 

building is expected to be 28 meters by 13 meters by 4 meters in size, which is 

equivalent to 3,900 square feet. The laboratory will be equipped with state-of-the-art 

quality testing equipment such as UCFL and GCMS, which are important tools for 

ensuring the quality and safety of the agrochemical products produced by the HAIC. 

The laboratory will also feature a range of safety and environmental systems. A 

mechanical ventilation system will be installed in every room to ensure that the air is 

constantly refreshed and that any hazardous fumes or vapors are removed. A 

scrubber system will be used to clean the exhaust air before it is released outside, 

and a liquid waste drainage system will be used to safely dispose of any liquid waste 

generated during testing. 

The laboratory will also have a dedicated storage area for flammable and non-

flammable chemicals, as well as a black water drainage and solid waste storage area. 

These systems are important for managing the environmental impact of the 

laboratory and ensuring that any hazardous waste is safely and responsibly disposed 

of. Information on the fire system is provided in Appendix D 

Worker Facilities 

The worker Facilities is a large one-story building with several amenities to support 

up to 350 people. The building is 50.5 meters long, 19.5 meters wide, and 3.5 meters 

high, which gives it a total area of 85,000 square feet. (Figure 4.5). 

The security camera and PA system are in place to ensure the safety and security of 

the workers who use the facilities. The cafeteria is designed to serve up to 100 

people at a time. The shower room and locker room are essential amenities for 

workers who need to change and clean up after work. The clinic is staffed with 

medical professionals who can provide basic medical care to workers who need it. 

The facilities also include convenient store, and food distribution area. 
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Figure 4.5 Worker Facilities 

 

Warehouse 

Warehouse is a high-ceilinged building with several important systems in place to 

protect the goods stored inside. The building is 54 meters long, 17.5 meters wide, 

and 10.5 meters high, giving it a total area of 35,000 square feet. The high-density 

warehouse (five-layer racking system) is in placed to maximize the amount of 

storage space available in the warehouse.  

The flood prevention system, firefighting system, the lightning protection system are 

in place to prevent damage from water, fire and electrical storms. The building is 

designed for good ventilation system to prevent the buildup of heat, moisture, and 

airborne contaminants that can damage goods and create unsafe working conditions 

for employees. The plastic pellets will be used to prevent degradation or 

contamination. 

Figure 4.6 Warehouse   
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Pesticide Formulation Facilities 

The following sections provided an overview of the facilities involved in 

formulation of the pesticide Project during operation.  

Emulsifiable Concentrates (EC) Building 

The Emulsifiable Concentrates (EC) building will be 14,424 square feet and will have several 

important systems in place to ensure safety and quality control.  

¶ The fire alarm system is an essential safety feature that will alert workers in 

case of a fire. 

¶ The ex-proof formulation lines are designed to prevent the ignition of 

flammable materials during the formulation process, which can be 

dangerous.  

¶ The dust collector system is in place to prevent the buildup of dust and other 

particulates that can be hazardous to workers or compromise the quality of 

the final product.  

¶ The scrubber system is designed to remove any harmful chemicals or fumes 

generated during the formulation process, ensuring that the air inside the 

building remains safe to breathe.  

¶ The black water drainage system will be used to dispose of wastewater 

generated during the formulation process or the inside the building.  

¶ The natural ventilation system will help to ensure a comfortable working 

environment for the workers and prevent the buildup of heat and moisture 

that can affect the quality of the finished product.  

¶ ESE (Early Streamer Emission) lightening arrestor system is in placed to 

reduce the risk of damage or injury due to lightning strikes Figure 4.7. The 

EC process that will be conducted on site is shown in Figure 4.8 and the 

packaging process in Figure 4.9. 
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Figure 4.7 EC Building 

 

Figure 4.8 EC Process 

 

Figure 4.9 EC Packaging line 

 

 

 

 

 

 



ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JUNE  2023 

4-5 

Soluble Liquid (SL) Building 

The Soluble Liquid (SL) building will be 14,424 square feet and will have several 

important systems in place to ensure safety and quality control. Same like EC 

Building following system are in placed  

¶ The operation process system,  

¶ The fire alarm system,  

¶ The scrubber system,  

¶ The black water drainage system  

¶ The natural ventilation system. (Figure 4.10).  The SL process that will be 

conducted on site is shown in Figure 4.11 and the packaging process in 

Figure 4.12. 

 

Figure 4.10 SL Building 

 

Figure 4.11 SL Formulation 
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Figure 4.12 SL Packaging Line 

 

Wettable Powder (WP) and Soluble Power (SP) Building 

The wettable powder (WP) and soluble power (SP) building is 43.5 meters by 24 

meters by 14 meters, which translates to approximately 10,120 square feet. Like 

other building, following systems are in placed  

¶ The operation process system,  

¶ The fire alarm system,  

¶ The dust collector system,  

¶ The scrubber system,  

¶ The black water drainage system,  

¶ The natural ventilation system  

¶ ESE (early streamer emission) lightening protection system.  

¶ Moistures are very sensitive to the powder product; dehumidification system 

are installed in the WPSP formulations lines. (Figure 4.13).  The WP and SP 

process that will be conducted on site is shown in Figure 4.14 and the 

packaging process in Figure 4.15. 
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Figure 4.13 WP and SP Building 

 

Figure 4.14 WP and SP Formulation 

 

Figure 4.15 WP and SP Packaging  
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Suspension Concentrates (SC) Building 

The SC building measures 43 meters by 21 meters by 9 meters, which is 

approximately 7,100 square feet. Similar to the other buildings following systems 

are in placed  

¶ The operation process system,  

¶ The fire alarm system,  

¶ The dust collector system,  

¶ The scrubber system,  

¶ The black water drainage system  

¶ The natural ventilation system. Figure 4.16 and the packaging process in 

Figure 4.17. 

  

Figure 4.16 SC Formation Line 

 

Figure 4.17 SC Packaging Process 
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GR (Granules) Formulation building  

 

GR building measures 35.5 meters by 28.7 meters and covers an area of 

approximately 10,961 square feet. Like other buildings following systems are in 

placed  

¶ The operation process system,  

¶ The fire alarm system,  

¶ The dust collector system,  

¶ The scrubber system,  

¶ The black water drainage system, 

¶ The natural ventilation system 

¶ ESE (early streamer emission) lightening protection system (Figure 4.18) 

Figure 4.18          GR Formulation Building 
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GR Process 

GR building contains various processing equipment, including weighing equipment, 

mixers, holding vessels, a dryer tunnel, a size separation conveyor using vibration, 

and a packaging machine.  

The production process for GR formulations typically involves several steps, 

including.  

1. Raw Materials Receiving: raw materials are transported from a storage 

warehouse to the receiving area of a production line where they are weighed and 

scaled according to a specific recipe in order to produce a final product. 

2. Chemical coating: In this step, the raw materials for the GR formulation are 

mixed with various chemicals such as Active Ingredients, solvents, stickers, 

deactivators, dedusting agents, dye, glue and water to create a homogenous 

mixture. 

3. Drying: The coated mixture is then moved into temperature controlled drying 

tunnel, where it is heated to remove any moisture and create a dry. Drying the 

granules is an important step in the formulation process, as moisture can affect 

the stability and shelf-life of the final product. Drying the granules also helps to 

promote a firm chemical coating of the granules, which can improve the 

effectiveness and efficiency of the product. 

3. Sieving: The dried mixture is then passed through a vibration seive process to 

separate the finished product granules from unwanted materials, debris and control 

the particle size distribution of the product. 

4. Packaging: The final step, the qualified products are then packed into stamped 

and labelled bags (sachets) using a packaging machine. The packed products are 

then checked for final quality control, which involves scanning and weighing to 

ensure that the correct amount of product has been packed into each bag and that 

there are no defects or issues with the packaging. After passing the final quality 

control checks, the packed boxes are then arranged systematically and prepared for 

distribution to the market. 
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Figure 4.19 Simplified process diagram of GR formulation 
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The detail stages of HAICôs GR production line are presented in the Table below. 

Table 4.2    Process of HAICôs GR Production Line  

Sr. 
GR Formulation and Packaging Working 

Process 
Picture 

1 Put the weighed sand into a mixer to make 

GR formulation.  

 
2 Add water, glue and dye solution into the 

mixer.  

Adding dye solution  

3 Add Active Ingredient (AI) into the mixer 

once the dye solution is completely mixed 

with sand.  

Mixing Mixer  

4 Thoroughly mix all the components (sand 

fillers and dye solution) in the mixer. 

 
5 Transfer the products from the mixer into a 

holding vessel before conveying them into a 

dryer tunnel in the next stage.  

 
6 Dry the products by passing them through 

the dryer tunnel.  
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7 Size separation of the dried products 

(passing from the dryer) under vibration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

8 Transfer the size separated products into a 

packaging holding vessel. 

 
9 Finished good products from the packaging 

holding vessel are packed (into 1 kg sachet) 

using a packaging machine. 

 
10 Scan and weigh the sachets and place them 

into the labelled carton boxes which are 

designed to pack 10 sachets per box.  
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11 Organize the finished goods (packed carton 

boxes) on the wooden pellets while awaiting 

the market distribution.  

 
 

 

 

The process is operating in accordance with the Standard Operation Procedure 

(SOP) based on the manufacture guidelines for good manufacturing practice (GMP).  

In terms of occupational health and safety, all employees in the production area are 

provided with proper PPE to prevent all possible health hazards and injuries. A spill 

kit is also set up to clean up the hazardous substances in case of chemical spillage 

and leakage during operation.  

Regarding environmental aspect, the GR building has been installed with proper air 

emission control measures including  a dust collector and a wet scrubber system to 

enhance the quality of indoor air in the production building. The dust collector 

removes dirt, dust, and other gaseous impurities while a wet scrubber removes 

particulate matter, and controls harmful airborne pollutants and gases, and odor in 

the process exhaust stream. A natural ventilation system is designed to enhance the 

good ventilation inside the building. 

Wastewater generated from this production line is initially collected in a wastewater 

collection pit which is connected to the WWTP through a well-controlled HDPE 

pipeline before being treated by an on-site wastewater treatment plant. In addition, 

sewage from the operation workforce is treated onsite by a septic tank. Solid wastes 

and hazardous materials generated from the production line are properly managed as 

described in the Solid wastes and hazardous wastes management plan. 

All the production processes in HAIC including GR formulation are operated in 

adherence to their individual SOPs (Standard Operation Procedure) and OHSMP 

(Occupational Health and Safety Management Plan) which can help the workers 

prevent accidents by providing clear instructions on safely performing tasks and 

ensure the safety of the employees while promoting work consistency, quality, and 

productivity of the industry. The detail functions of environmental control systems 

in the GR line are exhibited in the following table. 
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Table 4.3    Environmental Control Systems in the GR production line 

Sr. 
Environmental control systems in the 

GR production line 
Pictures 

1 A dust collector system pulls through the 

fine particles from the holding vessels and 

dryer tunnel and separates the fine 

particles from the heavier particles.  

 

The heavier particles settled into a hopper 

and collected in a dust collector check 

valve located underneath the dust 

collector. These particles are then reused 

in the production process. 

 

2 A scrubber system allows the very fine 

particles (separated and released from the 

dust collector) to settle at the bottom by 

spraying water through water circulation 

pump nozzles.  

 

3 During the scrubber overall maintenance 

process, sediments settling at the bottom 

of the scrubber (sludge) are drained into 

the black water pit. The scrubber is then 

washed and replace the water.   
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Utility Building  

Utility Building size is 44.8 meters by 22.5 meters by 6 meters, which translates to 

approximately 5,537 square feet. This building includes;  

¶ Compressor to supply compressed air for various equipment and tools used in 

the manufacturing process.  

¶ Workshop for equipment maintenance, repairs, and fabrication. 

¶ Spare parts storeroom to store replacement parts for equipment and machinery 

used in the manufacturing process. 

¶ Restroom to provide essential facilities for workers in the building.  

¶ Fire alarm, CCTV, PA and PABX systems  

¶ Natural Ventilation   

Drum Crusher Building  

The drum crusher building size is 30 meters by 20 meters by 8.8 meters, which 

translates to approximately 7,108 square feet. This building includes;  

¶ Machines: The drum crushing machine is used to crush and compact empty 

drums, reducing their volume for easier storage and disposal. The drum 

washing machine is used to clean drums before they are reused or crushed or 

disposed of. 

¶ The temporary waste storage area is dedicated are to store the crushed drums 

and other waste materials until they can be properly disposed of.  

¶ Fire alarm, CCTV, PA and PABX systems  

¶ Natural Ventilation   
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Wastewater Treatment System Building 

Wastewater Treatment System Building size is 23 meters by 16 meters by 10 

meters, which translates to approximately 8,124 square feet.  

The building contains several key components and equipment, including the 

collecting basin, equalization tank, reaction tanks, flocculation and sedimentation 

tanks, aeration tank, effluent tank, slug dehydrator, sludge tank, filters and control 

panel.  

The wastewater treatment process is carried out in three main steps.  

¶ In the first step, wastewater is discharged from black water pit from all the 

buildings are capture through collecting basin and collected in the equalization 

tank. 

¶ In the second step, the collected wastewater is treated sequentially using 

chemical, biological, sludge treatment and filtration processes according to 

standard operating procedures. This includes treatment in reaction tanks, 

flocculation and sedimentation tanks, and an aeration tank. After treatment, the 

water is stored in an emergency storage tank for five working days retention 

time to allow for inhouse lab testing of parameters including pH, COD, TSS, 

BOD, and oil & grease. 

¶ In the third step, the results of all the parameters are within the standard 

guidelines, the treated wastewater is released into Lagoon-1 (Concrete storage 

tank) and then water from Lagoon 1 is overflow into Lagoon-2 (Earth Pond).  

¶ The process then repeats with newly collected wastewater being filled into the 

equalization tank. 

¶ The treated wastewater samples are regularly taken for third party testing. 

 

 

Incinerator Building 

Incinerator Building size is approximately 2,518 square feet. The building contains 

1000kg/day capacity incinerator with low and high degree burning chamber, 

cyclone separator, quenching tank, exhaust gas treatment unit, high temperature 

exhaust heat filtration system and chimney. Currently, the incinerator is not in 

operation. 
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4.4.4 Energy consumption (Electricity and Fuel)  

1) The electricity usage 

The electricity required for the operation of the HAIC is mainly sourced from the 

government (Electric Power Distribution, EPC). The project operation annually 

consumes approximately 1,500,000 kWh which is supplied via a 33 kV substation 

and six transformers (5 MV, 50 kV, 0.5 MV, 2 MV, 1 MV and 1.5 MV) located 

within the site premises. The site also installs four numbers of 275 kVA, 60 kVA 

and 500 kVA backup electricity generator set for power outages (Figure 4.20). The 

average monthly electricity consumption rate and power sources for the Project 

under the fully operational phase are presented below in Table 4.4. 

 

 
 

Table 4.4 Average Monthly Electricity Usage & Source/s during Operational Phase 

Source/s 
Average Monthly Usage 

(kWh) 

Substation ~ 115,000 to 164,000 

Generator Sets ~ 21,000 to 36,000 

The electricity consumption rate of the Project from the generators sets varies from 

approximately 200 MWh to 400 MWh per year based on the frequency of power 

shortage happened in the region and the fuel type used for these generators is diesel. 

The capacity of each generator sets and its hourly fuel consumption rate are 

presented in Table 4.5. 

Table 4.5: Capacity of each generator set and its hourly fuel usage  

Generator Name Capacity (kVA) 
Hourly Fuel Consumption  

(liter per hour)  

Power House 1 275 40 

Power House 1 60  10 

Power House 2 500  70 
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Generator Name Capacity (kVA) 
Hourly Fuel Consumption  

(liter per hour)  

   

Power House 3 500 70 

Power House 4 500 70 

2) Fuel consumption 

The average annual fuel consumption by the Project is approximately 70,000 L and 

the overwhelming majority of this figure is contributed by the generator sets and 

other ancillary equipment/machines including diesel forklifts, fire protection trucks, 

tractors and other miscellaneous consumes around 5,000 L of diesel annually.  

Table 4.6: Breakdown of annual fuel consumption rate  

Type 
Fuel Consumption 

in FY 2019/2020 

Fuel Consumption 

in FY 2020/2021 

Average Annual 

Fuel Consumption  

Power House 1 7,206 8,800 8,000 

Power House 1 3,135 925 2,000 

Power House 2 13,854 22,481 18,200 

Power House 2 12,187 23,037 17,600 

Power House 3 - 9,892 9,900 

Power House 4 7,613 11,222 9,400 

Diesel Forklift 1 3,385 2,759 3,000 

Diesel Forklift 1 3,103 2,156 2,600 

Fire Protection 

Truck  

- 36 36 

Tractor - 537 537 

Other usage  196 307 250 

The rate of fuel consumption varies depending on the frequency of power outages in 

a period of time. The outage frequently occurs during the rainy season when 

hydroelectric turbines can run at full. However, when the dry season approaches, 

these hydroelectric power plants cannot produce enough electricity, and outages 

become a daily event and as a consequence, generator running hours are longer in 

these dry seasons. The generators are run for around 200 to 400 hours based on the 

frequency and duration of blackouts. The record of recent generatorsô running hours 

in HAIC are shown in Table 4.7. 
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Table 4.7 :  Recent generator running hours of HAIC 

Generator 

Running 

Hours 

Jul-22  Aug-22 Sep-22 Oct-22 Nov-22 Total RH 

Gen 1 77:00:00 94:00:00 42:09:00 43:00:00 143:29:00 399:38:00 

Gen 2 51:04:00 73:00:00 29:00:00 38:00:00 91:00:00 282:04:00 

Gen 3 50:11:00 74:13:00 27:00:00 15:21:00 114:00:00 280:45:00 

Gen 4 57:00:00 69:03:00 45:12:00 40:00:00 95:42:00 306:57:00 

Gen 5 69:18:00 89:00:00 44:09:00 43:18:00 167:00:00 412:45:00 

4.4.5 Water Consumption 

The primary source of water supply for the project is groundwater and currently, the 

site has nine numbers of tube wells within the HAIC premises. The abstracted 

groundwater is pre-treated onsite prior to being used for operational purposes. 

According to the raw ground water quality analysis test conducted in each tube 

wells by HAIC in 2017, 2018 and 2020, all tube wells have generally good quality 

of water in terms of WHO drinking water standards excepting pH, color and 

turbidity, iron and TDS which are higher than permissible level. Low pH and high 

iron content in groundwater is considered due to the soil and bed rock underlain by 

the Project area which is ferrosols (iron rich soil and acidic in general) based on Soil 

Type Map of GMS Countries, 2012. The internal process water analysis test is 

conducted in a regular basis (biannually) which includes pH, color, total hardness, 

total alkalinity, phenolphthalein alkalinity, TSS, TDS and total solids and observed 

all these parameters comply with WHO drinking water guidelines. 

The annual water consumption is approximately 5,000 cubic meter and it is mainly 

used for manufacturing process and other general purposes. The water consumption 

sources and rates for the Project operational are presented in Table 4.8.  

The existing tube wells list and specification are described in Table 4.9 and the 

location of each well is presented in Figure 4.21. 

Table 4.8   Water consumption sources and rates during Operational Phase 

Purposes 
Monthly Consumption 

(m
3
/month) 

Source/s 

Production Line Uses ~70 to 130  

Tube wells 
Sanitary/Bathing Uses ~20 

Landscaping  ~150 to 300 

Total ~350 to 500 

Source: HAIC, November, 2022 

 

Table 4.9   HAIC tube wells list and specification 

Sr. Tube Well Location Diameter Depth (ft.) 
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1 Tube well (1) 17.168190,96.078472 Ï 4ò 180  

2 MBP Tube well 17.166661,96.078862 Ï 4ò 180  

3 Tube Well (2) 17.166472,96.078561 Ï 6ò 420 

4 Tube Well (3 

OLD) 

17.167389,96.076533 Ï 4ò 180 

5 Tube Well (3 

New 400ft) 

17.167361,96.076586 Ï 2ò 400 

6 Tube Well (4) 17.169155,96.076999 Ï 6ò 160 

7 Farm Tube Well 17.166615,96.075855 Ï 2ò 190 

8 Staff Quarter 

(OLD) 

17.168311,96.074780 Ï 8ò unknown 

9 New Tube Well 17.168327,96.075027 Ï 6ò 240 

Source: HAIC, November, 2022 

Figure 4.21:  Location of tube wells in HAIC 

 

As water conservative measures, HAIC is seeking any opportunity to minimize the 

water usage and improve water efficiency by tracking the amount of water supply to 

the process and discharge from the process. Source meters and sub meters are 

therefore installed to measure the water consumption rate by the facility over a 

period of time. Source meters measure the amount of water being supplied to the 

facility, while sub meters measure usage for specific activities such as cooling 

towers, process use, or landscape water use. (Figure 4.22) 
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Figure 4.22:  Water meter installed in the process water line  

 

 

4.4.6 Waste Management 

There will be two kinds of solid waste storage at HAIC; temporary storage or waste 

collection sites and a central storage area.  

Hazardous waste management  

The Project will not purchase, store, use, manufacture or trade any agrochemical 

product that falls in WHO class IA (extremely hazardous).  The HAIC will only 

manufacture or trade class II (moderately hazardous) agrochemical products, 

including pesticide. In addition, The Project will not register, import, formulate, 

repackage, sell, or utilize the restricted and or prohibited pesticides under Pesticide 

Registration Board Notification No. (1/2020). The Project will also comply with the 

requirements of Pesticide Registration Board legislation and guidelines. For 

hazardous waste, it will be equipped with shelves that have a leak-proof sill or spill 

catcher trays to retain the capacity of the largest container or 20% of the total 

storage capacity in that shelf (whichever is the greater volume).  There will also be 

ventilation holes of 30mm diameter located at the top and bottom (above the sill) of 

the side panels of the cabinet/cupboard. 

A licensed contractor will transport the solid waste from the HAICôs central waste 

storage to its final disposal site (certified and managed in accordance with good 

international practices) in Thilawa. 

The licensed contractor will deliver a copy of the Waste Discharge Record 

(manifest) to Awba.  This record will indicate the type of waste to be transported, 

weight, number of packages, the name of the transporter, and the name of the 

responsible supervisor who performed the verification. 

4.4.6.1       Solid Waste Management 

In the temporary solid waste storage locations (Waste Classification Points), solid 

waste will be segregated accordingly with a colour code.  Once the waste bins are 

filled, the solid waste will be transported to the central storage area, which will use 

the same colour code.    
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Solid waste will be stored in clearly labelled containers/skips.  The colour coded 

labels will state the waste types in Myanmar language to be easily understandable 

by the workforce. 

The central waste storage will comply with the following requirements: 

¶ A concrete slab to avoid leaching into the ground; 

¶ A roof to protect waste against rain; 

¶ Not located close to places where food is handled, consumed and stored; 

¶ Not located close to sources of heat; 

¶ Easy access for the licensed contractor fleet;  

¶ A water supply system for cleaning, and  

 

The estimated types and quantities of waste material are provided in Table 4.10 

Table 4.11 Project Emission Inventory 

Stack Parameter
(1)

 Unit  Value 

Stack location Lat / Long 17° 9'59.99"N  96° 

4'41.98"E 

 

Actual Stack Conditions 
(2)

 

Stack height M 25 

Stack diameter M 0.4 

Emission velocity m/s 10 

Exit temperature C 120 

Oxygen content (wet gas)  % 9 

Moisture content (wet gas) % 20 

Actual volume flow rate  Am
3
/s 1.26 

 

Normalised Conditions 
(3)

 

Exit temperature C 0 

Oxygen content (dry gas)  % 7 

Moisture content (dry gas) % 0 

Normalised volume flow rate 
(4)(5)

 Nm
3
/s 0.598 

 

Normalised Emission Concentrations 
(3)(6)

 

NOx mg/Nm
3
 400 

SO2 mg/Nm
3
 50 

PM
(7)

 mg/Nm
3
 10 

HCl mg/Nm
3
 10 

Dioxins and Furans ng TEQ/m
3
 0.1 

Cd mg/Nm
3
 0.1 

CO mg/Nm
3
 150 



ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JUNE  2023 

4-24 

Stack Parameter
(1)

 Unit  Value 

Pb mg/Nm
3
 1 

Hg mg/Nm
3
 0.1 

HF mg/Nm
3
 1 

 

Normalised Emission Rates 

NOx g/s 0.239 

SO2 g/s 0.0299 

PM2.5 g/s 5.98 x 10
-3
 

PM10 g/s 5.98 x 10
-3
 

HCl g/s 5.98 x 10
-3
 

Dioxins and Furans g/s 5.98 x 10
-10

 

Cd g/s 5.98 x 10
-5
 

CO g/s 0.0896 

Pb g/s 5.98 x 10
-4
 

Hg g/s 5.98 x 10
-5
 

HF g/s 5.98 x 10
-4
 

(1) Incinerator stack 
(2) Actual stack data provided and confirmed by Awba 
(3) International Finance Corporation (IFC) (2008) Environmental, Health 

and Safety Guidelines for Waste Management facilities [Online] Available at: 

http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporat

e_site/sustainability-at-ifc/policies-standards/ehs-guidelines [Accessed 08 

August 2017] 
(4) Environment Agency (2013) Pollution Inventory Reporting ï Combustion 

Activities Guidance Note [online] Available at: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/

296994/LIT_7825_e97f48.pdf [Accessed 08 August 2017] 
(5) Normalised flow rate at 7% oxygen, dry gas, 273K and a pressure of 101.3 

kPa.  
(6) Myanmar National Environmental Quality (Emission) Guidelines (2015) 
(7) The PM concentration is used to conservatively estimate emissions of 

both PM2.5 and PM10. 

The residual bottom ash from the incinerator will be managed under the Hazardous 

Waste Management Plan.  Accordingly, the ash together with others hazardous 

waste will be sent to a licensed contractor in Thilawa.  

General refuse is expected to be generated at a rate of 25 kg / day, which will be 

taken off-site for disposal by Yangon City Development Committee (YCDC). 

Even though the onsite incinerator was used for solid waste management, it is 

currently not in operation.  

4.4.6.2      Waste from Laboratory  

The waste from the HAIC laboratory mainly comprises PPE Waste (Glove, Mask, 

Tissue, etc.), Paper Waste (Carton boxes, Paper Card, Tissue, etc.), and Plastic 

Waste (Plastic bags, Plastic Bottle & Materials). Additionally, some amount of glass 

bottles, sludge, and wastewater  

http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/ehs-guidelines
http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/ehs-guidelines
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/296994/LIT_7825_e97f48.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/296994/LIT_7825_e97f48.pdf
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The annual generation rate of the major wastes is 463 units (kg) in 2021 and 2670 

units (kg) in 2022. The breakdown of major laboratory waste composition for each 

year is presented in Figure 4.24.  

Figure 4.24:   Breakdown of HAIC major laboratory wastes composition (2021 -2022)  

 

 

The data for the annual laboratory waste generation inventory is presented in the 

following table. 

Table 4.12:   Annual Laboratory  Waste Generation 

Waste Type Unit  Feb 2021 to Dec 

2021 

Jan 2022 to Oct 

2022 

PPE kg 166 263 

Paper  kg 139 188 

Plastics  kg 158 2670 

Total kg 463 3121 
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Source: HAIC, November 2022 

These laboratory wastes are regarded as hazardous wastes and managed with 

intensive care according to Hazardous Waste Management Plan. These wastes are 

sent to a third-party licensed contractor (DOWA) for offsite disposal along with 

other hazardous wastes generated from the production line.  

The following table presents the list of lab wastes sent to DOWA for further waste 

disposal process.  

Table 4.13     List of Laboratory Wastes  

 

Source: HAIC November 2022 

Wastewater Management 

Wastewater generated from washing of formulation lines (~20 m
3
 / day), laundry 

(~1m
3
 / day) and cleaning of process area (~3 m

3
 / day) in the HAIC will be treated 

by an on-site wastewater treatment plant.  Table 4.14 shows the design basis of the 

influent characteristics for the on-site wastewater treatment plant. 

Table 4.14 Design Basis of the Influent Characteristics for the On-site Wastewater Treatment 

Plant 

Parameters Unit  Value 

Flow Rate m
3
/hr 1 

Ph S.U. 3-9 

BOD5 mg/L 8,750 

COD mg/L 10,000 

TSS mg/L 3,000 

Figure 4.20 indicates the flowchart of the proposed wastewater treatment plant.  

Wastewater will firstly be collected in the collection basin and then passed into the 

fine screen where large solids and trashes are screened out before entering the 

equalization tank.  In the equalization tank, air diffusers are used for even mixing 

of the wastewater.  The water is subsequently transferred via submersible pumps 

into the fast mixing tank where pH adjustment and chemical coagulation will be 

conducted.  The sludge formed will be settled in the chemical sludge sedimentation 

tank while water will pass as overflow into the activated sludge aeration tank.  In 

this tank, aerobic bacteria are used to digest organic matters to reduce the biological 
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oxygen demand (BOD) with the aid of oxygen supplied through air diffusers.  

Next, the overflow will be passed into the second sedimentation tank where the 

sludge will be settled and transferred into the sludge tank while the water is forced 

through the membrane filter.  Thereafter, the water will be passed through 

activated carbon filters to remove odour and colour and then temporarily stored in 

the effluent tank where water samples will be taken and analysed before being 

discharged into the pond next to the treatment facility.   

The HAIC wastewater treatment system uses the Fenton technique (also known as 

ñAdvance Oxidation Processò) to treat the wastewater, in accordance the relevant 

standards EQEG).  Awba will dispose of the sludge from the wastewater through a 

licensed hazardous waste management facility in Thilawa.  Only certified operators 

will work within the wastewater treatment plant. 

Figure 4.25 Flow Chart of the Wastewater Treatment Process  

 

 

There will be two types of pond in this area.  The first pond or Lagoon-1 will 

be able to hold seven (7) days of treated effluent from the wastewater treatment 

system and it will be water proof concrete pond.  The second pond or Lagoon- 

2 will be more natural which will have enough capacity to hold over one and 

half years of effluent.  This pond will be developed to include natural flora and 

fauna (e.g., fishes and lotus flowers).  There will be over flow in each pond 

and the final discharge will be via the factory main drainage system, which will 

lead to the nearest stream.    

Wastewater monitoring will be conducted at the discharge point: 

17°16'66.23"N, 69.90"N. Should the treated wastewater content be unsuitable 

for discharge into the pond (i.e., not in line with WBG EHS Standards for 

Pesticide Manufacturing, Formulation and Packaging (2007), water will be 

directed into an emergency storage tank and then recirculated back to the 

equalization pond for re-treatment.  This will ensure that impacts on 



ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JUNE  2023 

4-28 

downstream water quality are reduced and there are no harmful substances in 

wastewater (e.g., pesticides and fertilizer wastes).  In addition, water quality 

monitoring will be conducted as part of the Environmental Monitoring Plan.  

Sewage from the operation workforce is expected to be generated at a rate of 10 

m
3
 / day, which will be treated on-site by a septic tank and seepage field. 

4.5    DESCRIPTION OF SELECTED ALTERNATIVES AND ALTERNATIVES ASSESSMENT 

As part of the Project, alternatives were considered for the Project, these are 

discussed below: 

¶ No Project alternative: If there were no project, additional pesticide 

manufacturing would not be available for Myanmar.  

¶ Location: As the land was provided by the Ministry of Agriculture, there was no 

alternative for the location of the Project Site.  

¶ Wastewater treatment: the project looked at collecting wastewater and taking to 

an offsite location for treatment.  However, this would have entailed additional 

transportation costs.  Therefore, the selected alternative is to have a wastewater 

treatment facility on site, which aims to achieve zero waste to the local 

environment.  The first pond will be able to hold seven (7) days of treated 

effluent from the wastewater treatment system and it will be waterproof concrete 

pond.  The second pond will be more natural which will have enough capacity 

to hold over one and half years of effluent.  This pond will be developed to 

include natural flora and fauna (e.g., fishes and lotus flowers).  There will be 

over flow in each pond and the final discharge will be via the factory main 

drainage system, which will lead to the nearest stream.  In case the treated 

wastewater content is unsuitable to be discharged into the pond, water will be 

directed into the emergency storage tank and then recirculated back to the 

equalization pond for re-treatment. 

   

 

Link ; https://myanmaawba.com/fertilizers/ 
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5 DESCRIPTION OF THE SURROUNDING ENVIRONMENT 

This Section is structured to provide information on the environmental baseline 

characteristics and conditions in the Project Site and its Area of Influence (AOI).  

The discussion is limited to the factors and environmental components that could 

have a direct impact on the Project, or which may be impacted by the Project.   

Baseline information has been collated from a range of sources including publicly 

available information, primary data collection and through consultation.  Primary 

data collection was undertaken through a scoping site visit in May 2017 as well as 

the baseline surveys of air quality, airborne noise, surface water quality, and soil 

quality in June to July 2017 (2017 baseline surveys).   

5.1 SETTING THE STUDY LIMITS  

5.1.1 Biological Area of Influence 

The Area of Influence (AOI) of the Project encompasses:  

¶ Primary Project Site including the proposed HAIC; and 

¶ Areas potentially affected by the cumulative impacts from other developments 

as well as induced activities of the Project.   

It should be noted that the AOI for a particular resource/ receptor may vary 

depending on the nature of the change caused by the Project activities and the type 

of effect being considered, but in each case it is defined to include all the area within 

which it is likely that potentially significant impacts could result.  For example, a 

600 m AOI may be considered sufficient for noise given the localised nature of 

noise impacts while the AOI for water quality impacts due to uncontrolled runoff 

from the Project Site may be considered sufficient from the stream in the north-west 

corner of the Project Site to the War Net Chaung village 3 km downstream.  As 

such, for a specific resource / receptor / impact, the AOI will be discussed and 

refined as appropriate.  

5.1.2 Social Area of Influence 

A preliminary Area of Influence (AOI) of the project for the purpose of social 

environment has been defined and this will be revisited and refined as an outcome of 

the scoping stage of the ESIA process.  The criteria used to demarcate the AOI at 

this stage are: 

¶ The Project Area; 

¶ The major village tracts around the Project Area: the Township is Hmawbi and the 

closest village tract is War Net Chaung; and 

¶ Location of decision making centres and location of the key government agencies 

(Yangon, and Naypyidaw).  
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The administrative area falling within Awbaôs AOI is shown in Table 5-1. 

Table 5.1 Local setting in the Project Area of Influence 

Administrative 

levels  

Area Features  

Regional Yangon Business capital of Myanmar.  

District / 

Township 

Hmawbi Home for Myaung Dagar Industrial Zone and 

well known for supplying vegetables and fruits 

for commercial market 

The AOI is shown in Figure 5.1.  This is defined by a radius of 3.5 km around the 

Project Area.  The villages are located to the north, and west of the Project.  To 

the south and east are industrial and army land and no residences.  
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Figure 5.1 Social Area of Influence  
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The villages in the AOI and the number of households in each are presented in 

Table 5-2. 

Table 5.2 Villages in the Project AOI 

No. Community  Number of Household (HH) 

1. 
War Net Chaung (including Kyauk 

Thaung Su)  
1,447 HH 

   

2. Nyaung Gone 58 HH 

3. Yae Tar Shey 449 HH 

4. Tha Pyay Kone 96 HH 

5.  Zaw Ti Kone 82 HH 

6. War Phyu Taw 122 HH 

Detailed information was collected from focus group discussions and household 

surveys with villagers, farmers, village tract leaders, village elders, and women in 

these villages and is presented in the following sections.  There was no public 

consultation meeting in Zaw Ti Kone and War Phyu Taw villages.  However, the 

villagers were invited to attend the meeting in War Net Chaung village and 

household socio economic survey was done in those villages. 

5.2 METHODOLOGY AND OBJECTIVES 

The information provided in this section is based on data collected from primary and 

secondary sources.  

Primary data was collected during the scoping visit and site survey of the Project 

Area in February to March 2017.  Secondary sources include a desktop review of 

published information, supplemented with information provided by Awba and 

through review of available ERM in-house literature.  These data sources have 

been supplemented by data provided from a variety of stakeholders, including 

government, scientific organisations, non-governmental organisations (NGOs), Civil 

Society Organisations (CSOs), and local communities.  

The objective of this section is to ensure there is a robust environmental and social 

baseline for the Study Area against which the potential Project impacts can be 

assessed. 



ENVIRONMENTAL RESOURCES MANAGEMENT                          MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024   JUNE  2023 

5-33 

5.2.1 Baseline Surveys 

An overview of the environmental and social surveys conducted for the Project are 

presented in Table 5-3. and Table 5-4  

Table 5.3 Environmental Baseline Surveys Conducted  

Receptor Parameters 

Air  5 locations within 3 km of the Project identified as sensitive 

receptors.  

24-hour SO2 and NOx measurements.  

Diffusion tubes for 3 weeks measuring PM2.5, PM10, SO2 

and NOx.   

Ground water 2 locations within 1.5 km downstream of the Project 

identified as sensitive receptors.  

Measurements for pH, metals, faecal coliforms, BOD 

Surface water 5 locations within 3 km downstream of the Project identified 

as sensitive receptors.  

Measurements for pH, metals, faecal coliforms, BOD 

Soil 5 locations in the Project Site.  

Measurements for pH, and metals.  

Biodiversity Walk over surveys and transects to identify local plant and 

animal species conducted by Dr Nyo Nyo Lwin 

 

Table 5.4   Socioeconomic Baseline Surveys Conducted (primary information) 

Type Sample 

size  

Name of the villages 

Farmer 

questionnaires 

4  War Net Chaung (4 people participated), Tha Pyay 

Kone (1 person participated), Yae Thar Shey (1 

person participated) and Naung Kone (5 people 

participated). 

Community 

Questionnaires 

 

4 War Net Chaung (1), Tha Pyay Kone (1), Yae Thar 

Shey (1) and Naung Kone (1).  

Household 

Survey  

72 

 

Nyaung Gone (6), Yae Thar Shey (15), War Net 

Chaung (30), Kyauk Taung Su Ward (5), Tha Pyay 

Kone (6), Wa Phyu Taw (5), Zaw Ti Kone (5). 

Woman Group 

Discussion 

1 Naung Kone 

The methods of engagement for collecting social data are discussed below:  

ω Farmer Questionnaires: conducted with local farmers.  Questions include type of 

crops, livestock, areas of farm land, location of farmland and income amongst 

others.  
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ω Community Questionnaire: conducted with Village Tract Leaders as both semi-

structured interviews and checklists.  Topics covered include demographics and 

population, livelihoods, infrastructure and services and community health.   

ω Households (HH) Surveys: include a wide range of questions to gather detailed 

information of the village profile, livelihoods and economy of the community, basic 

infrastructure and utility around the Project Area, and the community views and the 

expectation from the projects.  This allowed for the direct involvement of the 

community in the interpretation of the social setting; and  

ω Focus Group Discussions (FGDs): FGD refers to a discussion carried out amongst 

a group of people (4-10) from a similar background/profile on a specific topic while 

being guided by a moderator.  The primary purpose of such discussions is to gather 

an insight into the thought process of the group in regards to a particular issue.  One 

FGD was undertaken with women.  

5.3 PUBLIC ADMINIS TRATION AND PLANNING  

The land was owned by the Ministry of Industry in 1982 and transferred to Ministry 

of Agriculture.  The Ministry of Agriculture has provided Awba this land under a 

Built-Operate-Transfer (BOT) system.  This Project is located in the Hwambi 

Industrial Park area.  No record of the site selection for this Industrial Park is 

available and no environmental and social impacts assessment and/or strategic 

environmental assessment have been carried out by the government to date.  

5.4 PROTECTED AREAS AND KEY BIODIVERSITY AREAS 

There are 39 Protected Areas in Myanmar covering an area of 38,906 km
2
.  Based 

on Myanmarôs National Biodiversity Strategy and Action Plan (NBSAP) for 2015 to 

2020, there are plans to establish nine more Protected Areas in three phases from 

2020 to 2021.  With the addition of these nine proposed areas, the total area under 

protection in Myanmar will be 52,932 km
2
, representing a coverage of 7.82% of the 

countryôs total land area 
(1)

.  

National Protected Wildlife Park within a 20 km buffer of project sites is Hlawga 

National Park (Figure 5.2) and the locations in relation to project site are shown 

Table 5-5. 

Hlawga National Park is a national park located in Mingaladon Township, Yangon 

Region, Myanmar, 22 miles (35 km) north of Yangon.  The park was established in 

1982 with joint-funding by the UNDP and the Burmese government.  The 1,540-

acre (623-hectare) park includes an 818-acre (313 hectare) wildlife park, a 62-acre 

(25-hectare) mini-zoo and a 660-acre (267-hectare) buffer zone.  First established 

as an environmental education centre in 1982, the national park is a popular day-trip 

destination with Yangonites and Eco-tourists.  

 

(1)  Republic of the Union of Myanmar, National Biodiversity Strategy and Action Plan 2015 -2020 (Oct, 2015) Retrieved from 

https://www.cbd.int/doc/world/mm/mm -nbsap-v2-en.pdf  

https://en.wikipedia.org/wiki/National_park
https://en.wikipedia.org/wiki/Mingaladon_Township
https://en.wikipedia.org/wiki/Myanmar
https://en.wikipedia.org/wiki/Yangon
https://en.wikipedia.org/wiki/Ecotourist
https://www.cbd.int/doc/world/mm/mm-nbsap-v2-en.pdf
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Table 5.5 Protected Areas within 20 km of Project Sites 

Protected Area  Properties Details 

Hlawga National 

Wildlife Park 

(25 km south) 

¶ Size 

¶ KBA year 

¶ Key Species 

¶ 6 km
2
 

¶ 2012 

¶ Pale-capped Pigeon (VU) (CO) 

Key Biodiversity 

Area  

Properties Details 

Hlawga Reservoir ¶ Size 

¶ KBA year 

¶ Key Species 

¶ 23 km
2
 

¶ 2012 

¶ Dalbergia cultrata (EN)(CO), 

Dipterocarpus alatus (EN)(CO), 

Hopea odorata (VU)(CO), Holarrhena 

pubescens (EX)(CO) 

U-do Terrestrial 

KBA 

(25 km south) 

¶ Size 

¶ KBA year 

¶ Key Species 

¶ 5 km
2
 

¶ 2012 

¶ Sarus Crane (VU) (CO), Congregatory 

waterbirds (CO) 
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Figure 5.2 Protected Areas and Key Biodiversity Areas Closest to the Project Site 
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5.5 PHYSICAL COMPONENTS 

5.5.1 Air Quality 

Overview 

Taking into account the nature of activities during the construction and operation 

phases of the Project and the relative locations of sensitive receptors, an AOI of 500 

m and 5 km around the Project Site has been established for the construction and 

operational phases, respectively, for the Air Quality Impact Assessment.  The 

AOIs have been determined so that all potentially impacted sensitive receptors 

closest to the Project activities during both construction and operation phase have 

been identified.  

Sensitive receptors are split into two categories, which are identified within the 

Project AOI as described below.  

ω Human ï these are locations of human settlement, schools, hospitals, clinics and 

government offices.  The relevant pollutants of interest for sensitive human 

receptors are particulate matter as dust, PM10 and PM2.5, NO2, NOx and SO2. 

ω Agricultural - these are locations where there are crop growing activities, as crop 

growth may be detrimentally affected and crops soiled as a result of project 

activities.  The relevant pollutants of interest for sensitive agricultural receptors are 

particulate matter as dust, SO2 and NOx. 

A number of representative human sensitive receptors and agricultural areas were 

identified in the vicinity of the Project Site as presented in Table 5-6 and Figure 5.3.  

For the operational air quality impact assessment, a select number of representative 

human receptors spatially distributed around the incinerator stack location have 

been identified.  Note that ash generated by the incinerator together with other 

household solid waste will be sent to a licensed contractor in Thilawa and the 

incinerator will only be used as a backup as per Hazardous Waste Management 

Plan.  The incinerator will not generate fly ash as it has a dust collector.  Detailed 

information on these is presented in Table 5-6.   

Table 5.6 Representative Human Receptors   

Receptor ID 
Type of 

Receptor 

Location Approximate 

Distance to 

Stack (km) 
Latitude Longitude 

AQ1 Human 17°10'15.25"N 96° 4'26.86"E <0.7 

AQ2 Human 17° 9'48.27"N 96° 4'22.35"E <0.7 

AQ3 Human 17°10'17.89"N 96° 5'12.54"E <1.1 

AQ4 Human 17°10'19.59"N 96° 3'1.04"E <3.1 

AQ5 Human 17° 9'51.22"N 96° 5'54.35"E <2.2 

AQ6 Human 17°10'37.35"N 96° 4'22.09"E <1.3 

AQ7 Human 17° 8'32.74"N 96° 5'51.75"E <3.4 

AQ8 Human 17° 9'27.86"N 96° 3'37.90"E <2.2 
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Figure 5.3 Representative Air Sensitive Receptors around the Project Site 
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In accordance with WBG guidelines 
(1)

, measurement of existing air quality is required 

for emissions associated with the Project processes over time that have potential to 

impact the surrounding land use.   

Ambient concentrations of NO2 and SO2 were measured by means of a diffusion tube 

survey undertaken by ERM in June to July 2017.  Ambient concentrations of PM2.5 

and PM10 were measured using the Haz-Scanner Environmental Perimeter Air Station 

(EPAS) 
(2)

 operated by a specialist subcontractor under the supervision of ERM. 

The findings from both surveys are presented in the following section. 

Monitoring Methodology 

Ambient air quality monitoring was undertaken between 30 June and 17 July 2017 to 

provide an indication of current concentrations of PM10, PM2.5, NOx, NO2, and SO2 in 

ambient air and to inform the air quality impact assessment.  

Air quality monitoring (AQM) locations (see Figure 5.3) were selected by identifying 

potentially affected communities, with consideration given to the prevailing wind 

conditions and Project activities.  There is limited local monitoring of meteorology and 

therefore the Weather Research and Forecasting Model (WRF) data 
(3)

 was used to 

generate meteorological data for the purpose of reviewing climatic conditions, review 

regional air quality and identify representative sensitive receptors.  The final decision 

on AQM locations was made while in the field to determine the most suitable and 

representative locations for monitoring equipment to be deployed.   

A total of five (5) air quality monitoring sites were established at locations in the 

vicinity of the Project.  Information regarding the monitoring locations and period of 

monitoring are presented in Table 5-7.  In most cases, monasteries were identified as 

monitoring locations due to their accessibility and security.  At each monitoring 

location, measurements of NOx, NO2 and SO2 were undertaken using Palmes type 

diffusion tubes and measurements of PM10 and PM2.5 were undertaken using the EPAS.   

Representative photos taken at the AQM stations are shown in Figures 5.4-5.8. 

 

(1) International Finance Corporation (IFC) (2007) Environmental, Health and Safety Guideline: Air Emissions and Ambient Air 

Quality  

(2)  Haz-Scanner Environmental Perimeter Air Station (EPAS).  Specifications available online at: 

http://www.skcinc.com/catalog/pdf/instructions/1801.pdf  [Accessed 03 August 2017] 

(3)   Skamarock, W. C., J. B. Klemp, J. Dudhia, D. O. Gill, D. M. Barker, M. G Duda, X.-Y. Huang, W. Wang, and J. G. Powers, 2008: A 

Description of the Advanced Research WRF Version 3. NCAR Tech. Note NCAR/TN -475+STR, 113 pp. 

http://www.skcinc.com/catalog/pdf/instructions/1801.pdf
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Table 5.7 Air Quality Monitoring Summary 

Site Land-use 
Location 

Monitoring  Period 
Duration 

(hours) Latitude Longitude 

AQM1 Monastery  17°10'27.70" 
96° 

3'4.36" 

NO2, SO2 
30/06/2017 ï 

17/07/2017 
406 

PM2.5, PM10 
30/06/2017 ï 

01/07/2017 
24 

AQM2 
Primary 

School 
17°10'46.97" 

96° 

4'36.16" 

NO2, SO2 
30/06/2017 ï 

17/07/2017 
404 

PM2.5, PM10 
01/07/2017 ï 

02/07/2017 
24 

AQM3 Monastery 17° 9'55.55" 
96° 

4'23.67" 

NO2, SO2 
30/06/2017 ï 

17/07/2017 
405 

PM2.5, PM10 
02/07/2017 ï 

03/07/2017 
24 

AQM4 Monastery 17°10'34.00" 
96° 

4'25.95" 

NO2, SO2 
30/06/2017 ï 

17/07/2017 
404 

PM2.5, PM10 
03/07/2017 ï 

04/07/2017 
24 

AQM5 Monastery 17°10'15.30" 
96° 

3'51.27" 

NOx, NO2, 

SO2 

30/06/2017 ï 

17/07/2017 
403 

PM2.5, PM10 
04/07/2017 ï 

05/07/2017 
24 

 

Figure 5.4 Air Quality Monitoring Station at AQM1: War Net Chaung Village 
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Figure 5.5 Air Quality Monitoring Station at AQM2: Tha Pyay Kone Village 

 

 

Figure 5.6 Air Quality Monitoring Station at AQM3: Monastery near the Project Site 
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Figure 5.7 Air Quality Monitoring Station at AQM4: Yae Tar Shae Village 

 

 

Figure 5.8 Air Quality Monitoring Station at AQM5: Nyaung Kone Village 

 

Diffusion tubes are passive samplers that consist of small plastic tubes, which contain a 

chemical reagent to absorb the pollutant to be measured directly from the air.  The 

preparation and analysis of the diffusion tubes is undertaken to British Standard (BS) 

EN 13528.  The technique is widely recognised internationally, including by the IFC, 
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US EPA, and UK Environment Agency.  There is best practice guidance, adopted by 

this assessment, available from the US EPA 
(1)

 and from the UK Department for the 

Environment, Food and Rural Affairs (DEFRA) 
(2)

 on the siting and deployment of 

tubes.  The analysis of the exposed tubes is completed through Ion Chromatography 

(United Kingdom Accreditation Service (UKAS) Accredited Method ISO/IEC 

17025:2005). 

The EPAS is a portable real time continuous air quality monitor capable of 

simultaneously monitoring both PM2.5 and PM10 in ambient air using 90° infrared light 

scattering technology.   

Baseline Results and Summary ï NOx, NO2 and SO2 

The monitoring data from the air quality survey undertaken between 30 June and 17 

July 2017 for NOx, NO2, and SO2 are presented below in Table 5-8.   

The diffusion tube data have conservatively been used to represent indicative annual 

background concentrations of NOx, NO2, and SO2.  A review of the baseline data 

collected concludes that the baseline concentrations are consistently below the relevant 

annual air quality standards.  Baseline concentrations of SO2 were found to be low and 

below the limit of detection at all monitoring sites. 

Table 5.8 Derived Long Term NOx, NO2 and SO2 Background Concentrations 

Site  Land-use Tube No. 
NOx NO2 SO2

(1)
 

µg/m
3
 

AQM1 Residential 

1 - 4.70 <1.63 

2 - <0.93 <1.63 

3 - 4.18 <1.63 

AQM2 Residential 

1 - 4.08 <1.64 

2 - 3.43 <1.64 

3 - 4.66 <1.64 

AQM3 Residential 

1 - 3.53 <1.64 

2 - 4.34 <1.64 

3 - 4.49 <1.64 

AQM4 Residential 

1 - 5.28 <1.64 

2 - 4.69 <1.64 

3 - 4.31 <1.64 

AQM5 Residential 

1 12.2 4.61 <1.64 

2 - 4.92 <1.64 

3 - 4.66 <1.64 

Average 12.2 4.42 1.64
(2)

 

 

(1)  United States Environmental Protection Agency  (USEPA) Ambient Monitoring Technology Information Centre [Online] 

Available at: https://www3.epa.gov/ttn/amtic/  [Accessed 08 August 2017] 

(2)  AEA Energy and Environment on behalf of the Department for Enviro nment, Food and Rural Affairs (Defra) and the Devolved 

Administrations (2008) Diffusion Tubes for Ambient NO 2 Monitoring: Practical Guidance for Laboratories and Users [Online] 

Available at: https://laqm.defra.gov.uk/documents/0802141004_NO2_WG_PracticalGuidance_Issue1a.pdf  [Accessed 08 

August 2017] 

https://www3.epa.gov/ttn/amtic/
https://laqm.defra.gov.uk/documents/0802141004_NO2_WG_PracticalGuidance_Issue1a.pdf
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Site  Land-use Tube No. 
NOx NO2 SO2

(1)
 

µg/m
3
 

WHO Annual Mean Air Quality Standard 

(Human Health) 
n/a 40 n/a 

WHO Annual Mean Air Quality Standard 

(Agriculture) 
30 n/a 20 

Status of airshed in Study Area
(3)

 
Non-

degraded 

Non-

degraded 

Non-

degraded 
(1) Results reported as <0.03ɛgS on tube are below the detection limit. 
(2) The detection limit will be used as indicative of the long term background as a 

conservative approach. 
(3) Status of airshed based on the average concentration across all five monitoring sites. 

The baseline also needs to be interpreted for short term periods to compare against the 

short term air quality standards where relevant.  DEFRA 
(1)

 recommends that the short 

term baseline is derived by multiplying the long term by a factor of two.  Furthermore, 

DEFRA sets out conversion factors for converting between the one hour and 24 hour 

periods.  To compare against the SO2 10-minute averaging period, the power law 
(2)

 

has been applied to the derived hourly SO2 baseline data.  

These conversions have been undertaken to provide baseline concentrations for 

comparison against the short term air quality standards.  The results from applying this 

methodology are presented below in Table 5-9.  The results at each monitoring site are 

based on the median value from the triplicate diffusion tube data set presented in Table 

5-9 to remove outlying values.  

Table 5.9 Derived Short Term NO2 and SO2 Background Concentrations 

Site 
NO2 SO2 

1-hour 10-minute 24-hour 

AQM1  8.36 4.69 1.94 

AQM2 8.16 4.69 1.94 

AQM3 8.68 4.69 1.94 

AQM4 9.38 4.69 1.94 

AQM5 9.32 4.69 1.94 

Average
(1)

 8.78 4.69 1.94 

Air Quality Standard (Human Health) 200 500 20 

Status of airshed in study area
(2)

 Non-degraded Non-degraded Non-degraded 
(1) Average across all five sites 
(2) Based on the average concentration. 

The results from the monitoring conducted in the AOI indicated that ambient 

concentrations of NO2 and SO2 are likely to be below the relevant air quality standards.  

 

(1)  Department for Environment, Food and Rural Affairs (DEFRA) (2016) Air emissions risk assessment for your en vironmental permit 

[Online] Available from: https://www.gov.uk/guidance/air -emissions-risk-assessment-for -your -environmental -permit  [Accessed 03 

August 2017]  

(2) Environmental Protection Agency (EPA) (1970) Workbook of Atmospheric Dispersion Estimates [Online] Available at: 

http://www.dot.ca.gov/newtech/researchreports/1969 -1970/70-07.pdf [Accessed 03 August 2017] 

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
http://www.dot.ca.gov/newtech/researchreports/1969-1970/70-07.pdf
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The receiving airshed in the area can therefore be classified as ónon-degradedô with 

regard to the aforementioned pollutants.  The magnitude of the impact to air quality is 

defined based on this finding. 

Baseline Results and Summary ï PM2.5 and PM10 

The monitoring data from the air quality survey undertaken between 30 June and 5 July 

2017 for PM2.5 and PM10 are presented below in Table 5-10.  

The data was collected continuously over a 24-hour period at each location and are used 

as an indication of average daily background concentrations in the AOI.  A review of 

the information collected indicates that the ambient concentration of PM2.5 exceeds the 

air quality standard at AQM1 and AQM3 and is below at all other monitoring locations.  

On average across the AOI, the PM2.5 concentration is below the relevant air quality 

standard and the airshed can therefore be classified as non-degraded on this basis.  

With regard to PM10, the monitoring results indicated that ambient concentrations over 

the 24-hour period are below the relevant air quality standard at all monitoring locations 

and thus the airshed can be classified as non-degraded on this basis. 

Table 5.10 PM2.5 and PM10 Background Concentrations (24-hour Average) 

Site  Land-use 
PM2.5 PM10 

µg/m
3
 

AQM1 Residential 29 39 

AQM2 Residential 17 30 

AQM3 Residential 26 41 

AQM4 Residential 21 24 

AQM5 Residential 20 34 

Average
(1)

 23 34 

 National Air Quality (Emission) Guideline  25 50 

Status of airshed in study area
(2)

 Non-degraded Non-degraded 
(1) Average across all five sites 
(2) Based on the average concentration across all five monitoring sites. 

Note; values exceeding the standard limits are shown in red 

The baseline also needs to be interpreted for long term periods.  By applying the 

DEFRA approach, the long term baseline is derived by dividing the short term by a 

factor of two.  

These conversions have been undertaken to provide baseline concentrations for 

comparison against the long term air quality standards for PM2.5 and PM10.  The results 

from applying this methodology are presented below in Table 5-11. 

Table 5.11 Derived Long Term PM2.5 and PM10 Background Concentrations 

Site  Land-use 
PM2.5 PM10 

µg/m
3
 

AQM1 Residential 14.5 19.5 

AQM2 Residential 8.5 15 

AQM3 Residential 13 20.5 
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Site  Land-use 
PM2.5 PM10 

µg/m
3
 

AQM4 Residential 10.5 12 

AQM5 Residential 10 17 

Average
(1)

 11.3 16.8 

WHO Annual Mean Air Quality Standard 

(Human Health) 
10 20 

Status of airshed in study area
(2)

 Degraded Non-Degraded 
(1) Average across all five sites 
(2) Based on the average concentration. 

Note; values exceeding the standard limits are shown in red 

The results from the monitoring conducted in the AOI indicated that long term ambient 

concentrations of PM2.5 exceed the relevant air quality standard at four (4) out of five 

(5) monitoring stations and the combined average is also in exceedance.  The results 

from the monitoring conducted in the study area indicate that the long term ambient 

concentrations of PM2.5 exceed the WHO standard specified at four out of five 

monitoring stations.    Concentrations of PM10 exceed the relevant standard at only 

one (1) of five (5) stations and the combined average is below the air quality standard.   

The airshed in the AOI with regard to long-term air quality has been classified as 

degraded and non-degraded for PM2.5 and PM10 respectively.  The airshed is classified 

as degraded for PM2.5 long term period based on the average baseline concentration 

(11.3ug/m3) at all monitoring locations (AQM1 to AQM5).  PM2.5 particles can result 

from burning of fossil fuels and organic matter, therefore elevated ambient PM2.5 in the 

monitoring locations is potentially associated with the following; fuel combustion in 

vehicles, domestic burning of waste and biomass, and regional influences and variations 

due to changes in meteorological conditions. 

5.5.2 Climate and Meteorology 

 

The climate of Myanmar is dominated by the Southeast Asian (SEA) monsoon; about 

70% of the total annual rainfall is received during monsoon season (June to 

September). The mountain ranges in Myanmar are generally running N-S, so that they 

present effective climate barriers for the SW monsoon in the summer and the NE 

monsoon in the winter. Most of Myanmar has a tropical monsoon climate with three 

seasons: Hot, Cool and Rainy Season. 

Yangon falls under the tropical monsoon climate category according to the Köppen 

climate classification system. The specific code for this climate type is "Am." In the 

Köppen system, "A" represents a tropical climate, and "m" indicates a monsoon climate 

characterized by distinct wet and dry seasons. 

Therefore, Monsoon rains are the most persistent in Yangon, and the south, east, west 

and in the center of the Yanogn. The climate in Yangon features a wet season 

(monsoon) from May to October, during which the city experiences heavy rainfall, and 

a dry season from November to April. The temperatures in Yangon remain consistently 

warm throughout the year, with relatively high humidity levels, typical of tropical 

climates. 
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The monthly average temperature and monthly average rainfall for 10years (2013-

2023) are presented in Table 5-11 and 5-12 respectively. The 10 years interpretation 

(2013-2023) of precipitation and temperature are exhibited in Figure 5.7. The 10 years 

(2013-2023) interpretation of Relative humidity is shown in Figure 5.8. 

The annual rainfall from 2013-2023 in Yangon typically exceeds 1,200 millimeters. 

Yangon experiences high humidity levels throughout the year. During the monsoon, 

rainfall is short and intense ï often more than 100 mm of water falls in an hour 

resulting in localized flooding.  

Total Precipitation from 2013-2023: For the most part, February exhibits a notable 

absence of precipitation across the months. However, in June, precipitation levels 

initiate at a substantial magnitude of 213.94 mm of water falls. Throughout the months 

of June, July, and August and Septemeber, the precipitation attains its peak, measured 

in millimeters and exhibited a gradual decline over time after October to December. 

During the monsoon, rainfall is short and intense ï often more than 400 mm of water 

falls in an hour resulting in localized flooding. 

Annual Average Temperature from 2013-2023: During the hottest months, which are 

typically from March to May, the mean maximum temperatures in Yangon can range 

from 32 to 36 degrees Celsius (90 to 100 degrees Fahrenheit). In the coolest months, 

which are usually from December to February, the mean minimum temperatures in 

Yangon can range from 18 to 24 degrees Celsius (64 to 75 degrees Fahrenheit). April 

emerges as the warmest month of the year, characterized by an average temperature of 

approximately 87.65 degrees Farenheit. In July and August, there are relatively 

consistent uniform temperatures. The period spanning December to late January is 

characterized by the lowest temperatures, ranging from 79.74 degrees Farhenheit in 

December to 78.08 degrees Farhenheit at the end of January.  

The mean relative humidity from 2013-2023 is about 75 often exceeds 70% and can be 

much higher, especially during the wet season (monsoon season) when rainfall is more 

frequent. The combination of warm temperatures and high humidity contributes to the 

overall tropical climate of the region. 

Annual Mean Relative Humidity from 2013-2023: The peak relative humidity occurs 

during the monsoon season, notably in July, reaching its highest level at 86.25%. 

Throughout June, July, and August, there is a relatively consistent and uniform humidity 

pattern. Conversely, February experiences the lowest humidity levels due to its 

association with the summer season. The months of January through April exhibit a 

relatively stable humidity range, fluctuating between 60% and 67%. It is noteworthy that 

across all seasons, humidity levels vary within the broad range of 60% to 90%. 

Annual Win Speed from 2013-2023: The mean wind speeds for each month vary 

throughout the year, ranging from a minimum of 4.45 mph in January to a maximum of 

6.39 mph in April. During the spring months (March to May), the mean wind speed 

experiences an upward trend, with values reaching 5.65 mph in March, 6.39 mph in 

April, and 6.28 mph in May. In the summer months (June to August), the mean wind 

speed remains relatively consistent, with values ranging from 5.77 mph in July to 5.90 

mph in August.As autumn approaches, the mean wind speed shows a gradual decrease, 

reaching 4.53 mph in November after a peak of 5.14 mph in SeptemberThe winter 

months (December to February) exhibit lower mean wind speeds, with values ranging 

from 4.46 mph in December to 4.89 mph in FebruaryAnalyzing the annual cycle, the 

mean wind speed demonstrates a noticeable fluctuation, reflecting the seasonal changes 
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and weather patterns throughout the yearComparing the mean wind speeds, April stands 

out as the windiest month with a mean speed of 6.39 mph, while January has the lowest 

mean wind speed at 4.45 mph 

Table 5-12 Average Maximum, Minium Temperature and Relative Humidity of 

Yangon  
 

Month  
Average min  

temp 

Average max 

temp 

Relative 

Humidity  

January 18(64) 32(90) 60% 

February 19(66) 34(94) 61% 

March 22(70) 36(96) 64% 

April  24(75) 36(98) 67% 

May 25(77) 33(92) 82% 

June 24(76) 30(86) 86% 

July 24(75) 29(85) 88% 

   August   24(75) 29(85) 88% 

September   24(75) 30(86) 87% 

October   24(75) 31(88) 80% 

November 23(72) 31(89) 75%   

December 19(66) 31(88) 68% 
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Table 5-13 Monthly mean temperature and monthly Rainfall of 

Yangon Region (Years 2013-2023) (10 Years) 
 

Year  

(2013-2023) 

Jan  Feb Mar  Apr  May Jun July August Sep Oct Nov Dec 

Average 

Monthly 

Temperature 

(°F) 

78.08 80.95 84.98 87.65 85.79 81.37 80.61 80.59 81.42 82.20 82.69 79.74 

 Total 

Monthly 

Precipitation 

(mm) 

3.71 0.05 0.77 5.27 74.56 213.94 260.11 297.57 231.19 107.20 33.43 1.89 
 

Source: WeathreUnderground, WeatherandClimate 

 
Figure 5.9 10 Years Monthly mean temperature and monthly rainfall 

of Yangon Region from 2013-2023 

 

Table 5-14 Annual Mean Teamperature (̄ F) in Yangon Region 

from 2013-2023 

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

2013 78.34 83.89 86.05 89.11 85.11 80.58 78.92 79.71 79.84 81.79 82.82 76.32 

2014 76.43 79.63 84.27 87.32 85.13 81.34 79.92 80 81.04 82.3 81.5 80.25 

2015 77.81 80.18 85.17 87.72 85.33 81.36 80.77 80.37 81.69 81.77 83.22 80.22 

2016 76.5 81.07 86.24 90.13 87.43 81.74 81.39 81.01 81.4 82.24 82.3 81.41 

2017 79.37 82.69 85.8 86.89 86.54 82.24 80.29 80.72 82.88 81.93 83.16 79.32 

2018 78.45 80.67 83.83 87.23 85.18 81.12 79.91 80.43 82.16 82.65 82.09 80.9 

2019 78.49 81.91 84.31 88.74 86.78 82.19 80.58 80.26 81.4 83.52 82.4 77.00 

2020 77.41 79.9 83.64 87.06 86.69 81.18 81.66 80.6 81.89 81.62 82.39 79.53 

2021 78.72 80.33 85.14 84.64 85.73 80.92 80.71 81.85 80.81 81.85 83.6 78.16 
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Years Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec 

2022 79.22 79.86 85.88 87.37 83.32 81.49 81.48 79.95 81.39 82.66 82.39 80.83 

2023 78.16 80.35 84.49 87.95 86.46 80.89 81.04 81.59 81.1 81.89 83.67 83.16 

Annual 

Mean 

Temperature 

78.08 80.95 84.98 87.65 85.79 81.37 80.61 80.59 81.42 82.20 82.69 79.74 

 

Table 5-15 Total Annual Precipitation (mm) in Yangon Region 

from 2013-2023 

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

2013 0.3 0.2 0.2 0 60.2 132 215.6 201.1 139.7 78.7 11.2 1.2 

2014 0 0 0.4 2.4 80.6 223.1 266.5 215.1 180.5 48.1 53.7 0.8 

2015 0.2 0.1 7 7.9 102.9 187.7 218.5 207.4 210.2 64.3 2.6 0.4 

2016 0.1 0.2 0 7.7 106.6 140.2 225.2 183.9 139.6 69.8 5.8 0.4 

2017 1.5 0 0 21.9 91 167.5 233.9 311.9 215.5 153.6 14.1 0 

2018 0.4 0 0.5 3.5 152.4 300.6 389 439.1 195.6 87.5 4.1 10.1 

2019 38.3 0 0.4 0.3 114 676.1 841.7 861 867.7 136 147.5 2.2 

2020 0 0 0 14.3 112.5 526.1 470.8 853.8 594.3 541.2 128.7 5.7 

2021 0 0 0 0 0 0 0 0 0 0 0 0 

2022 0 0 0 0 0 0 0 0 0 0 0 0 

2023 0 0 0 0 0 0 0 0 0 0 0 0 

2013-2023 3.71 0.05 0.77 5.27 74.56 213.94 260.11 297.57 231.19 107.20 33.43 1.89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ENVIRONMENTAL RESOURCES MANAGEMENT  MYANMA AWBA GROUP 

AW BA ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024 JUNE  2023 

5-51 

Table 5-16 Annual Mean Relative Humidity in Yangon Region 

from 2013-2023 

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

2013 64.23 59 60.56 61.38 76.48 91.24 91.73 90.66 92.41 85.39 82.6 82.45 

2014 78.99 77.22 69.52 66.84 68.77 87.59 90.38 89.37 86.76 83 80.1 69.23 

2015 62.95 57.49 59.24 62.73 74.26 87.67 89.85 90 88.01 84.1 74.66 68.97 

2016 61.76 61.27 63.11 60.02 53.2 51.56 50.61 55.5 49.51 70 76.05 69.45 

2017 65.33 58.97 58.12 65.6 74.95 86.92 91.01 81.64 52.92 56.26 74.99 73.75 

2018 69.63 64.76 67.9 66.44 74.78 89.04 91.64 89.91 84.56 82.96 77.55 76.22 

2019 72.03 63.78 63.89 62.64 72.19 84.72 89.31 90.58 85.97 80.11 79.71 70.63 

2020 68.28 63.73 65.56 67.52 72.89 87.47 86 89.44 86.58 86.53 78.77 74.13 

2021 70.98 66.5 66.39 76.11 75.68 88.6 90.05 86.7 89.14 86.18 81.36 72.96 

2022 72.33 68.24 69.96 71.23 82.5 88.51 87.67 90.07 87.59 82.06 79.73 79.46 

2023 72.71 69.66 70.05 70.3 77.18 91.35 90.49 88.91 90.67 87.83 79.1 79.13 

Mean 

Relative 

Humidity  

69.02 64.60 64.94 66.44 72.99 84.97 86.25 85.71 81.28 80.40 78.60 74.22 

 

 
Figure 5.10 Monthly Mean Relative Humidity in Yangon Region from 2013-2023 
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Table 5-17 Monthly WIND SPEED(m.p.h) AT (06:30)hrs M.S.T from 2013-2023 

 

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

2013 3.14 3.81 4.78 6.4 6.1 4.47 5.58 5.44 4.87 4.7 4.5 4.42 

2014 4.11 4.85 5.34 6.27 5.68 5.55 5.59 5.32 4.83 4.46 4.15 4.54 

2015 4.15 4.3 5.45 6.19 5.97 5.45 6.1 5.32 5.25 4.57 4.25 4.02 

2016 4.23 4.74 5.55 6.39 5.94 5.79 5.64 5.85 4.76 4.55 4.46 4.73 

2017 4.73 5.07 5.88 6.01 6.13 6.19 5.94 5.63 5.07 4.91 5.03 4.75 

2018 4.55 5.02 5.43 6.1 6.05 6.58 5.8 6.38 5.26 4.23 4.14 4.06 

2019 4.57 4.64 5.58 6.22 6.43 6.15 6.1 6.65 6.16 4.94 4.67 4.41 

2020 4.81 5.34 6.61 6.61 6.27 6.05 5.02 6.09 4.9 5.46 4.43 4.21 

2021 4.56 5.1 5.06 5.86 6.16 7.04 6.14 5.74 4.88 4.74 4.77 5.11 

2022 5.72 5.74 6.16 6.85 6.27 5.27 5.49 5.92 5.47 5.26 4.73 4.48 

2023 4.41 5.2 6.34 7.43 8.09 5.23 6.09 6.6 5.12 4.59 4.65 4.33 

Mean Wind 

Speed 
4.45 4.89 5.65 6.39 6.28 5.80 5.77 5.90 5.14 4.76 4.53 4.46 

Source: WeathreUnderground, WeatherandClimate 

 

Table 5-18 Annual rainfall, temperature, and relative humidity (Years 2013-2023) 

 

Annual rainfall (mm)  Temperature (ºC) Mean relative humidity (%)  

 

1229.69 

Mean Average 
 

75.78 

27.87 

5.5.3 Ambient Noise 

Existing noise sensitive receivers (NSR) located near the Project site have been 

identified that may be potentially affected by the Project during construction and 

operation phases.  Baseline noise monitoring was conducted at representative NSRs to 

establish the background noise levels in these areas.  The location of baseline 

monitoring station is summarised in Table 5-12 and is presented in Figure 5.14.  

Representative photos of the NSRs are presented in Figures 5.15-5.19. 

           Table 5.19 Location of Baseline Noise Monitoring Station 

Station ID Description GPS Coordinates 

NSR1 War  Net Chaung Village 17°10'27.70"N 96°3'4.36"E 

NSR2 Tha Pyay Kone Village 17°10'46.97"N 96°4'36.16"E 
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Station ID Description GPS Coordinates 

NSR3 Monastery near the 

factory 

17°9'55.55"N 96°4'23.67"E 

NSR4 Yae Tar Shay Village 17°10'34.00"N 96°4'25.95"E 

NSR5 Nyaung Kone Village 17°10'15.30"N 96°3'51.27"E 

Baseline noise monitoring was conducted in June and July 2017.  Hourly A-weighted 

equivalent continuous sound pressure levels (LAeq, 1 hour) were recorded continuously for 

24 hours.  Daytime and night-time noise levels in LAeq were calculated by averaging 

the hourly sound pressure levels measured during the 24-hour period between 0700 and 

2200 hours and between 2200 to 0700 hours, respectively. 

Noise levels (LAeq) were recorded using a Type II sound level meter at about 1.5 m 

above ground with no reflecting surface nearby in accordance with the Myanmar NEQ 

and IFC guidelines.  Sampling frequency was at 0.2-second interval for 24 hours 

continuously.  Sound level meter employed for the baseline noise monitoring and the 

measurement parameter are summarised in Table 5-13 with the detailed monitoring 

schedule shown in Table 5-14. 

Table 5.20 Equipment Used for Baseline Noise Monitoring and Measurement Parameters 

Sound Level Meter Measurement Parameters 

Lutron SL-0423SD Sound Pressure Level, LAeq, 0.2s, 

dB(A) 

Table 5.21 Monitoring Schedule 

Station ID Description Measurement Schedule 

NSR1 War Net Chaung Village 30 June ï 1 July 2017 

NSR2 Tha Pyay Kone Village 1 ï 2 July 2017 

NSR3 Monastery near the 

factory 

2 ï 3 July 2017 

NSR4 Yae Tar Shay Village 3 ï 4 July 2017 

NSR5 Nyaung Kone Village 4 ï 5 July 2017 
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Figure 5.16 Location of Baseline Noise Monitoring Station 
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Figure 5.17 Noise Monitoring Station at NSR1 

 

 

 

Figure 5.18 Noise Monitoring Station at NSR2 
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Figure 5.19 Noise Monitoring Station at NSR3 

 

 

Figure 5.20 Noise Monitoring Station at NSR4 
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Figure 5.21 Noise Monitoring Station at NSR5 

 

 

The dominant sources of noise were from the traffic along access roads and 

community activities around the monitoring stations.  Results of the baseline noise 

monitoring are summarised in Table 5-15.   

Table 5.22 Summary of Baseline Noise Monitoring and Noise Criteria 

NSR Type of Uses Averaged Background 

Noise Levels, dB(A)  

NEQ and WBG Noise Level 

Guidelines, dB(A)  

Daytime   Night-time Daytime  Night-time  

NSR1 Residential 66 64 55 45 

NSR2 Residential 59 62 55 45 

NSR3 Place of 

Worship 

61 62 55 45 

NSR4 Residential 50 53 55 45 

NSR5 Residential 67 68 55 45 

Notes: 

(a) Daytime refers to the hours from 0700 hrs to 2200 hrs while night-time refers to the 

hours from 2200 hrs to 0700 hrs. 

(b) Noise levels are averaged from the data obtained for daytime and night-time periods, 

respectively, and without inclusion of highly intrusive noises. 

Note; values exceeding the standard limits are shown in red 

The background noise levels at all NSRs exceeded both the noise limits set out in 

NEQ and WBG General EHS guideline values during daytime (except NSR4) and 

night-time periods.  In accordance with the NEQ and IFC Guidelines, noise 

impacts from the Project should then not result in a maximum increase in 
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background noise levels of 3 dB(A) at the nearest receptor which is taken as the 

basis for the impact assessment. 

5.5.4 Surface Water Quality 

Baseline water quality survey was conducted in June and July 2017 at five (5) 

locations within (2) km of the proposed Project.  One of the sampling locations 

was at a stream located within approximately 100 m of the Awba HAIC factory 

compound and other four sites were along this stream, which flows down across 

three (3) villages including War Net Chaung, Nyaung Kone, and Yae Tar Shay.  

The locations of monitoring sites are presented in Table 5-16.  Figure 5.20 

illustrates the locations of the sampling station with photos shown in Figures 5.21-

5.25. 

Table 5.23 Water Sampling Locations 

ID Date Name of the village where 

the sample was taken 

Coordinates 

Northern  Eastern  

SW-

1 

30.6.2017 Stream located 100 m from 

the Awba HAIC compound 

17↔10' 12.01" 96 ↔ 04' 31.87" 

SW-

2 

1.7.2017 War Net Chaung 17↔10' 06.98" 96 ↔ 02' 57.37" 

SW-

3 

1.7.2017 War Net Chaung 17↔10' 10.44" 96 ↔ 03' 02.33" 

SW-

4 

2.7.2017 Nyaung Kone 17↔10' 06.23" 96 ↔ 03' 58.59" 

SW-

5 

3.7.2017 Yae Thar Shay 17↔10' 25.28" 96 ↔ 04' 25.51" 

During the baseline survey in June and July 2017, three water samples were taken at 

each sampling location using sampling bottles provided by a laboratory certified 

under the Hong Kong Laboratory ALS Technichem (HK) Pty Ltd.  These samples 

were stored at chilled condition and sent to the laboratory for analysis.  Water 

quality parameters measured include in-situ measurement of pH and temperature as 

well as laboratory analysis of pH, Total Suspended Solid (TSS), Total Cyanide, 

Ammonia, Nitrite, Nitrate, Reactive Phosphorus, Oil & Grease, Chemical Oxygen 

Demand (COD), Biochemical Oxygen Demand (BOD), Phenols, Arsenic, 

Cadmium, Chromium, Copper, Mercury, Faecal Coliforms.  These parameters 

have been selected to align with the relevant WBG EHS and Myanmar National 

Environmental Quality (Emission) Standards for monitoring.   

For construction of the Project, it is noted that the Myanmar National Environmental 

Quality (Emissions) Guidelines specify the guidance levels for site runoff and 

wastewater discharges, which are the same as those specified for treated sanitary 

sewage discharge by WBG General EHS Guidelines (2007). As the water in the 

streams is also used for drinking purposes, the WHO Drinking Water Standards are 

used for comparison.  

The baseline water quality data collected in June and July 2017 are presented in 

Table 5-17.  At all stations, the level of TSS exceeded the WBG General EHS 
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Guidelines (2007) for treated sanitary sewage discharge and WHO Drinking Water 

Standards.  High TSS levels could be due to poor watercourse management.  The 

farmlands bordering the rivers have no protection and in the monsoon season, soil 

runs off from the land. 

Villagers use rudimentary sieve / filtering systems when using the water for drinking 

purposes.  Within War Net Chaung, 37% of the households use hand pump wells 

for drinking water, 23% from hand dug wells, 20% from Hmawbi River/Htan Ta Pin 

River and Sa-Par-Kye Creek, 17% from piped water supply and 3% from other 

sources (such as bottled).  For Yae Tar Shey and Nyaung Kone village, over 50% 

of households receive drinking water from the Hmawbi River/Htan Ta Pin River and 

Sa-Par-Kye Creek during rainy season.   

During the dry season, most of the villagers in Yae Tar Shey and Nyaung Tone 

village get drinking water from hand dug wells and some use water from the Sa-Par-

Kye creek for agriculture purposes.  Tha Pyay Kone village use piped spring water 

as there is a storage tank in the village. 
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Figure 5.22  Surface Water Sampling Locations Stations 
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Figure 5.23 Surface Water Quality Sampling Station at SW1 

 

Figure 5.24 Surface Water Quality Sampling Station at SW2 
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Figure 5.25 Surface Water Quality Sampling Station at SW3 

 

Figure 5.26 Surface Water Quality Sampling Station at SW4 
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Figure 5.27 Surface Water Quality Sampling Station at SW5 
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Table 5.24 Baseline Surface Water Quality Data, June and July 2017 

Parameter Unit  SW1 SW2 SW3 SW4  SW5 NATIONAL 

DRINKING 

WATER 

QUALITY 

STANDARDS  

WBG EHS 

Treated 

Sanitary 

Water / 

NEQ 

Guidelines 

pH pH Unit 7.1 6.8 6.8 6.7 6.7 
6.5-8.5 6-9 

Total Suspended Solid mg/L 271.3 54.33 59.67 122.67 48.67 
Not available 20 

Total Cyanide mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Not available N/A 

Ammonia as N mg/L 
0.06 0.02 0.03 0.07 0.01 

Not available 10 

Nitrite as N mg/L <0.01 <0.01 <0.01 <0.01 <0.01 
Not available N/A 

Nitrate as N mg/L 0.34 0.13 0.12 0.17 0.12 
50 N/A 

Reactive Phosphorus as P mg/L <0.01 <0.01 <0.01 <0.03 <0.01 
Not available 2 

Oil & Grease mg/L <5 <5 <5 <5 <5 Not available 10 

Chemical Oxygen Demand mg/L 23 11.33 12.33 14.67 9.33 Not available 150 

Biochemical Oxygen 

Demand 
mg/L 2.33 <2 <2 2 <2 Not available 30 



 

ENVIRONMENTAL RESOURCES MANAGEMENT                                                                                                                                                                 MYANMA AWBA GROUP 

AWBA  ESIA_DECEMBER_2023_FINAL REPORT (1)_10012024                                                                                                                                                                                 JUNE 

2023 

5-65 

Parameter Unit  SW1 SW2 SW3 SW4  SW5 NATIONAL 

DRINKING 

WATER 

QUALITY 

STANDARDS  

WBG EHS 

Treated 

Sanitary 

Water / 

NEQ 

Guidelines 

Phenols (Total) mg/L <0.2 <0.2 <0.2 <0.3 0.57 Not available 0.5 

Arsenic µg/L <10 <10 <10 <10 <10 0.05 100 

Cadmium µg/L <0.2 <0.2 <0.2 <0.2 <0.2 Not available N/A 

Chromium µg/L 20.33 4 4 5.67 2.33 Not available 500 

Copper µg/L 7 2.67 2 4.33 2 Not available 500 

Mercury µg/L <0.5 <0.5 <0.5 <0.5 <0.5 Not available 10 

Faecal Coliforms CFU/100mL 6,566.67 4,833.33 5,066.67 10,066.67 2,233.33 

 

0 

 

N/A 

 

 

Notes: 

(1) LOR = Limit of Reporting 

(2) N.D. = not detected 

To determine the average level at a station with one of the three samples reported to be below detection limit, value below detection limit is 

halved for the calculation. 
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5.5.5 Ground Water Quality 

Baseline ground water sampling was conducted at two (2) locations (dug well and 

tube well) within (2) km of the proposed project site.  In each location, three (3) 

replicates sampling were carried out at approximately the same time to identify the 

variability in all sampling and analysis system.  

The locations of monitoring sites are presented in Table 5-18.  Figure 5.26 

illustrates the locations of the sampling station with photos shown in Figures 5.27 

and 5.28. 

Table 5.25 Ground Water Monitoring Locations 

ID Date Coordinates 

Northern  Eastern  

GW-1 1.8.2017 17↔ 10' 52.10" 96 ↔ 04' 43.97" 

GW-2 1.8.2017 17↔ 10' 46.93" 96 ↔ 04' 22.86" 
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Figure 5.28 Ground Water Sampling Locations Stations 
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Figure 5.29 Ground Water Quality Sampling Station at GW1 

 

Figure 5.30 Ground Water Quality Sampling Station at GW2 

 

During the baseline survey in June and July 2017, three water samples were taken at 

each sampling location using sampling bottles provided by a laboratory certified 

under the Hong Kong Laboratory ALS Technichem (HK) Pty Ltd.  These samples 








































































































































































































































































































































































































































































































































































































































































































































































































