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1 EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

 Project Background 1.1.1

The Zawtika Project is a gas field development project located in Block M9 

and a small portion of Block M11 in the Gulf of Martaban (also known as the 

Gulf of Moattama), Myanmar. The existing development of Zawtika Project 

has thusfar covered Phase 1A and Phase 1B.  

To sustain the production of Zawtika Project for supplying the gas to both 

domestic and Thailand markets, PTTEP International Limited (PTTEPI) is 

planning to develop the Zawtika Phase 1C and 1D in Block M9 (“the Project”). 

The Project is planned to start in Q4 of 2017 onward.  

In Myanmar, an Environmental Impact Assessment (EIA) study is required to 

be undertaken for Projects that have the potential to cause significant 

environmental and social impacts in order to receive approval from the 

Myanmar authorities. The Ministry of Natural Resources and Environmental 

Conservation (formally known as MOECAF) is responsible for environmental 

assessment in Myanmar (i.e. EIA).  The Project has made reference to the final 

EIA Procedure dated 29th December 2015 1.  

 Purpose of the EIA Report 1.1.2

The purpose of this EIA Report is as follows: 

 To review the proposed Project activities with respect to their 

potential to interact with environmental, social and health receptors 

and resources; 

 To identify the potentially vulnerable environmental, social and 

health components of the baseline within the Area of Influence2; 

 To identify and evaluate potential environmental and social impacts 

from the Project; 

 To recommend mitigation or enhancement measures to remove, 

reduce or avoid potential adverse impacts; 

 To provide an environmental management plan (EMP) including an 

approach for monitoring; and 

 To summarise public consultation and disclosure of the Project. 

                                                      

1 Pursuant to Section 7 of the Environmental Conservation Law (2012) and Articles 52 and 53 of the Environmental 

Conservation Rules (2014) of the Republic of the Union of Myanmar   

(2)  The Area of Influence is the area in which any potential impacts from the Project (direct or indirect) could occur.   

The Area of Interest is further defined under Chapter 5 of this IEE Report in terms of the physical, biological and socio-

economic environment.  
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 Previous Studies 1.1.3

An Environmental, Social and Health Impact Assessment (ESHIA) study, 

including an Environmental Management Plan (EMP), was undertaken by 

Pro-En Technologies, Ltd., for the Zawtika Production Development and 

Offshore Gas Transportation System in August 2010 and was submitted to 

MOGE. In addition, an Environmental Management Plan (EMP) was 

undertaken by ERM and submitted to ECD in 2016. 

1.2 SUMMARY OF ACTIVITIES UNDERTAKEN DURING EIA STUDY 

 Project Proposal Report 1.2.1

Prior to commencing the EIA study, PTTEPI was required to submit a Project 

Proposal Report (PPR) to the Environmental Conservation Department (ECD) 

of MONREC for screening. This PPR was submitted by PTTEPI in December 

2016. As per Annex I of the EIA Procedure, the Project requires an EIA i.e. 

categorised as Item 17, “Offshore Oil and Gas Production drilling and 

production activities; offshore pipeline operations, offshore transportation, 

compressor stations and storage facilities; ancillary and support operations; 

and decommissioning” 

 Scoping Report 1.2.2

After screening and submission of the PPR, a scoping phase was conducted to 

further identify the potential impacts of the Project, and likely Project Affected 

Peoples / Communities and to identify potential mitigation measures. 

Stakeholder engagement was undertaken during this process to collect 

baseline data and allow stakeholders to express views and concerns which 

would be considered during the EIA Phase.  A Scoping Report was prepared, 

as required by the EIA Procedure, and contained the Terms of Reference for 

the EIA Report, which outlined the scope and studies necessary as part of the 

EIA Phase. This Scoping Report and Terms of Reference were also submitted 

to the MOGE and MONREC.   

 Collection of Primary and Secondary Data to Establish the Environmental 1.2.3

and Social Setting 

To develop an understanding of the existing environmental and social 

conditions (resources and receptors) in the Study Area, desktop studies were 

carried out. These included research to identify existing reports that contain 

information relevant to the Project (e.g. any local study reports available). The 

following sources were utilized, and are referenced as appropriate throughout 

the EIA Report. 

 Existing reports and studies; 

 Government/ authority data; 

 Internet research; and 

 Collation of in-house existing data archives; and 
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 Data gathered during previous surveys, as discussed below.  

In particular, baseline data from 2009-2010, as well as monitoring data in 2016, 

that were collected by PTTEPI, were utilized as primary data for the Project. 

These are summarized briefly below. The data obtained from the below 

surveys are an adequate representation of the environmental setting of the 

Project Area.  

2009-2010 Environmental Baseline Survey 

An environmental baseline survey of Block M9 was performed during 

December 13 – 22, 2009, by STS Green, for the ESHIA of PTTEPI Zawtika 

Block M9 Production Development and Offshore Gas Transportation System. 

The survey collected samples and analyzed for seawater quality, sediment 

quality, plankton and benthic communities.  

2016 Marine Environmental Monitoring 

Additionally, a Marine Environmental Monitoring (MEM) of Block M9 was 

performed from February 19 to March 7, 2016 by STS Green (hereafter referred 

to as “the Block M9 MEM”) for PTTEPI. The survey collected samples and 

analyzed seawater quality, sediment quality, plankton and benthic 

communities from stations within various distances of the Zawtika Processing 

and Living Quarter Platforms (ZPQ), ZWP-2, and one reference station.  

Additional details on the above surveys are presented in Chapter 5 of this EIA 

Report. 

Socio-Economic Data Collection 

Socio-economic data was collected through interviews with fishermen and 

other interested stakeholders in the Project’s Study Area (particularly in 

Yangon, Tanintharyi Region, and Mon State). Stakeholders were asked 

questions using both checklists and informal interviews to find out the 

location of their fishing activity, the potential overlap with the Project 

activities, their key concerns regarding the Project and any recommendations 

or suggestions they may have. This is discussed in detail in Chapter 5 and 

Chapter 9 of this EIA Report. 

 Public Consultation and Disclosure 1.2.4

Public consultation and disclosure to be undertaken during the EIA study are 

presented in Chapter 9. A summary of key activities that were undertaken are 

described in this section. 

1.2.4.1 Information Disclosure 

Information disclosure is one of the most important aspects of any 

engagement process. The process of disclosure involves the provisioning of 

information in an accessible manner (a manner which allows for easy 

understanding, such as in the local language) to the various stakeholders in 

Project. Disclosure activities were carried out throughout the EIA preparation, 
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in line with the EIA Procedure. Additional details are presented in Chapter 8 

and Chapter 9 of this EIA Report. 

1.2.4.2 Public Consultations for the EIA 

During the EIA, public consultations were undertaken across the various 

stakeholder groups identified. For the potentially affected communities, 

consultation and disclosure was undertaken in Yangon, Tanintharyi Region, 

and Mon State, as described in Chapter 9. 

In order to enhance stakeholder’s understanding on the Project, and obtain 

suggestions/concerns for developing appropriate mitigation measures, public 

consultation was conducted in March – April, 2017. The approach for stakeholder 

engagement was divided into four key steps, as shown in Table 1.1. 

Table 1.1 Approach to Public Consultation and Objectives 

Step Approach Objective 

1 Stakeholder Identification Identify potential concerns for the Project, and all 

potential stakeholders. 

2 Public Consultation Plan Develop public consultation strategy, 

participatory methodologies and plan. 

3 Public Consultation 

Implementation  

Conduct public consultation as per agreed 

approach. 

4 Public Consultation Results and 

Disclosure Report  

Describe actions necessary to implement 

mitigation measures identified during public 

consultation. 

Relevant stakeholders were consulted during public consultation and their 

feedback was integrated into the EIA report as described in the following 

sections. Further details on the Public Consultations and outcomes are 

presented in Section 1.8 and Chapter 9 of this EIA Report. 

1.3 PROJECT DESCRIPTION AND ALTERNATIVES 

 Comparison and Selection of Project Alternatives 1.3.1

A number of project alternatives were considered during the Project design. 

These can be summarized into the following categories, which are elaborated 

further in Chapter 4 of the EIA Report: 

 No Project Alternative; 

 Drill Cutting Disposal Alternatives; 

 Alternative Types of Drilling Fluid; 

 Fixed Structure Processing Facilities and Wellhead Platform 

Alternatives; and  

 Pipeline Laying Alternatives. 

 



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017 

1-5 

 Description of the Selected Alternative 1.3.2

1.3.2.1 Overview of Development 

Following the success of Phase 1A and 1B Development, PTTEPI is planning 

to expand the Zawtika Project for Phase 1C and 1D by installation of 12 

remote wellhead platforms at nearby area of Phase 1A and 1B in Block M9. 

Details of each development phase are outlined as follows: 

 Phase 1C consists of 4 remote wellhead platforms namely ZWP8, 

ZWP9, ZWP10 and ZWP11 including their associated pipelines with 

2 pipeline end manifolds (PLEMs). The first platform to be installed 

in Q4 of 2017.  

 Phase 1D consists of 8 remote wellhead platforms namely ZWP12, 

ZWP13, ZWP14, ZWP15, ZWP16, ZWP17, ZWP18, and ZWP19 

including their associated pipelines with 2 pipeline end manifolds 

(PLEMs). The first platform to be tentatively installed in Q4 of 2020.  

Fluids from wellhead platforms in Phase 1C and 1D will be routed through 

sealine to ZPQ for processing as same process as Phase 1A and 1B. 

An overview of the Project location is shown in Figure 1.1, and a detailed map 

of Block M9 and activities within the block is shown in Figure 1.2. Detailed 

coordinates and schematics are provided in Chapter 4 of this EIA Report. 
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Figure 1.1 Location of Block M9 

Note:  Not to scale 

Source: PTTEPI, 2017 
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Figure 1.2 Location of Block M9 Activities 
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1.3.2.2 Summary of Project Activities 

Preparation Phase 

Prior to placement of the installation of WPs and pipelines, it is necessary to 

conduct a seafloor survey. The objective of the seafloor survey is to collect 

essential data to confirm the appropriateness of WP and subsea petroleum 

pipeline locations. 

Installation and Commissioning Phase 

WP Structure Transportation from Shore 

All WPs will be assembled at an onshore fabrication yard. After fabrication is 

completed, the structures will be transported via barges towed by tug boats or 

specialist transport vessels to the proposed installation sites. The 

transportation will take approximately 1-2 months, depending on the location 

of the fabrication yard. 

WP Installation 

The components of the WP (i.e., topside, jacket and piles) will be transported 

on different barges. The jacket will be launched and upended by a derrick 

barge before being placed in the correct position and piled through the skirt 

sleeves of each leg. The topsides will be lifted and installed by a derrick barge, 

as shown in Figure 1.3. 

Figure 1.3 Lifting and Upending of Jacket and Topsides for Wellhead Platform 

 

Pipeline Installation 

The pipeline laying for this Project will use lay barge technique. A detailed 

description of the lay barge installation will be provided in Chapter 4 of the 

EIA Report. Approximately 1-1.5 km of pipe can be laid per day if work is 

done 24 hours a day. 
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Production Drilling Phase 

Drilling Rig 

The wells will be drilled from wellhead platforms using a Tender Assist Rig 

together with supporting barge., which is capable of operating in sea water 

depths up to 200 m (Figure 1.4).  

Figure 1.4 Example of Tender Assisted Rigs 

 

Rig Mobilization 

Tow-out of the drilling rig from the rig’s previous location will be conducted 

by three towing vessels, which will tow them to the Project’s proposed WP 

positions. The duration and distance for drilling rig tow-out to the Project’s 

proposed WP depend on the distance between its last operational drilling 

location and the proposed WP position. 

Well and Casing Design 

Drilling and installation of casing consists of the same procedure for each well, 

and can be divided into 3 intervals. During drilling, the drill bit, with pressure 

from drill string, casing and drill collar, penetrates to the formation, while 

seawater or mud is pumped through drill pipe to the drill bit to assist the 

penetration and sweep cuttings to the rig. Well drilling and casing installation 

for each interval will be described in detail in the EIA Report. 

Drilling Fluids and Cuttings 

The main objectives of drilling fluid (also called “mud”) can be summarized as 

follows: 

 Carry cuttings to the surface; 

 Cool and lubricate the drill bit; 

 Exert a hydrostatic pressure to help prevent caving or sloughing of 

the formation; and 

 Maintain dense materials, such as cuttings and barite, in suspension in 

the borehole to maintain downward pressure in the well, when 

circulation is interrupted (such as when adding a new joint of drill-pipe). 
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PTTEPI is planning to drill the Zawtika’s production wells using various types 

of drilling fluids such as seawater, water-based mud (WBM) and synthetic 

drilling fluid (SDF). Mud type will be considered based on desired 

characteristics. Drill cuttings are formation particles generated by the bit 

during the drilling process. PTTEPI will manage all mud and cuttings to 

ensure they comply with Myanmar law and minimize impacts to the 

environment. Full details of the mud program, as well as mud and cuttings 

management, will be provided in Chapter 4 of the EIA Report.  

Well Completion 

After the production well drilling and well logging have been completed, 

equipment will be installed for well completion. This process will be described 

in detail in Chapter 4 of the EIA Report. 

1.4 PROJECT SCHEDULE 

An overview of the project schedule is shown in Table 1.2. 
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Table 1.2 Project Schedule 

Description 2017 2018 2019 2020 2021 2022 2023 

Phase 1C                                                         

 - WP & pipeline Installation       4 WPs                                             

 - Drilling & Completion         Phase 1C Drilling & Completion                               

                                                          

Phase 1D                                                         

 - WP & pipeline Installation                               8WPs               

 - Drilling & Completion                                 Phase 1D Drilling & Completion 

                                                          

Note: production phase will be started after well completion until end of field life
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1.5 SUMMARY OF RELEVANT LEGISLATION 

The Final EIA Procedure for Myanmar was promulgated on 29th December 

2015. The procedures were prepared by the Ministry of Natural Recourses and 

Environmental Conservation (MONREC), formerly called the Ministry of 

Environmental Conservation and Forestry (MOECAF), along with the support 

of an EIA Review Team Committee comprising the members of relevant union 

ministries, union attorney general’s office, three city development committees 

and Non-governmental Organisations (NGOs) and technical support by 

experts from the Asian Development Bank Greater Mekong Region – 

Environment Operations Centre (ADB GMS-EOC).  

Under the final EIA Procedure (refer to the EIA Procedure thereafter), there is a 

requirement for the undertaking of an IEE or an EIA in order to obtain an ECC 

for certain development projects (1). This process is elaborated further in 

Chapter 3 of this EIA, along with a complete list of laws related to 

environmental and social issues and hence relevant to the EIA Study for the 

proposed Project. 

1.6 SUMMARY OF SURROUNDING ENVIRONMENT 

Due to the relatively remote offshore location of the Project works, the 

biological nature of the Study Area is considered to be of relatively low 

ecological value compared to more productive near shore areas.  The deep 

waters are not expected to support communities of high ecological 

importance, however, it is noted that marine mammals, marine turtles and 

seabirds may occasionally pass through these waters. 

In addition to the above, from the review of baseline study results in the 

Project Area in both 2009 and 2016 (as discussed further in Chapter 5), the 

following summarizes the results: 

 Benthos and Plankton - it was found that the abundance, density and 

diversity of plankton, fish larvae, and benthos is within normal 

condition and did not show a consistent decrease between the 2009 

and 2016 surveys (some parameters showed increases while others 

showed decreases, but there was no conclusive link between a 

decrease in the overall health of the ecosystem over time). 

 Seawater Quality - almost all measured parameters for seawater 

quality complied with the relevant standards. The only exception was 

Dissolved Oxygen, however, the measurements that were found to be 

below the standard were at depths of more than 50 m, where 

dissolved oxygen levels are generally expected to be lower. 

Additionally, most parameters did not show a significant change 

                                                      

(1) Under Section 7 of the Environmental Conservation Law (2012) and Articles 52, 53 and 55 of the Environmental 

Conservation Rules (2014) of the Republic of the Union of Myanmar.  
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between the 2009 and 2016 surveys, with the exception of barium, 

chromium, iron, and mercury, which showed substantial increases 

over time. The increases in the concentrations of these parameters are 

possibly attributable to the drilling and production activities that 

have taken place during that period of time. However, the levels are 

still far below the relevant standards. Overall, seawater quality in the 

Project area is considered as good, with low sensitivity to impacts. 

 Sediment Quality - The results from both surveys found that almost 

all measured parameters complied with the NOAA Sediment Quality 

Guidelines (ERL and ERM). The only exceptions were nickel, which 

varied from 29 - 63 mg/kg in the 2009 survey and 5.99 - 39.56 mg/kg 

in the 2016 survey, and Arsenic (As), which measured above the ERL 

during the 2009 survey at 3-20 mg/kg. It is noted that there was 

actually a decrease in both nickel and arsenic concentration between 

2009 and 2016. Other notable results were a substantial increase in the 

concentration of barium in sediments between 2009 and 2016.  

Additional details on the surrounding environment have been provided in 

Chapter 5 of this EIA Report. 

1.7 HIGHLIGHTS OF KEY IMPACTS AND MITIGATION MEASURES 

A summary of key impacts from the Project, as well as the results of impact 

assessment, and key mitigation measures, are listed in Table 1.3 through                
Table 1.6. This is only a brief summary of the most important impacts and 

mitigation measures. Full details on all potential impacts from each activity are 

presented in Chapter 6, and a list of mitigation measures for each impact is 

presented in Chapter 8. 

The mitigation measures are employed to reduce the likelihood of the impacts 

identified, and/or to limit the extent or severity of impact if one does occur. 

The purpose of the proposed mitigation measures is to manage identified 

impacts, comply with regulations and ensure that standards of international 

industry practice are adopted during the execution of all Project activities.  

It should be noted that all identified potential impacts can be appropriately 

managed with the implementation of these mitigation measures, and there are 

no major residual impacts from Project activities. 
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Table 1.3 Key Mitigation Measures for Project during Installation 

Aspects Potential Impacts Mitigation Measures 

Environmental Mitigation Measures  

1. Air Quality 

 

1.1. Air emissions from combustion due to operation of 

machines and engines installed on drilling rig, ZPQ, 

WPs, support and supply vessels. 

1.1.1. Carry out routine inspection and preventive maintenance for all machinery as 

per maintenance schedule/ recommended by manufacturers to ensure 

efficiency of combustion. 

2. Seawater Quality 2.1. Discharge of oil-containing wastewater (i.e. bilge 

water, oil-chemical containing wastewater from 

engine room and deck drain) from vessels and 

drilling rig may impact seawater quality. 

2.1.1. Operate Project vessels in compliance with the requirements under MARPOL 

73/78 and PTTEPI’s Waste Management Plan. 

 2.2. Discharge of wastewater and sewage from drilling 

rig, ZPQ, support and supply vessels may impact 

seawater quality. 

2.2.1. Sewage shall be treated by a wastewater treatment system prior to discharge 

into the sea when in transportation more than 12 nautical miles (22.22 km) 

from the nearest land. Discharged wastewater must meet requirements of 

MARPOL 73/78. 

 2.3. Drilling rig installation, WHPs Installation, pipeline 

laying will result in the suspension of a small amount 

of fine-grain seabed sediments near the seafloor area 

and increase turbidity in seawater and change the 

seabed local profile. 

2.3.1. Lay pipelines directly on the seabed without dredging. 

  2.3.2. Drilling rig’s legs shall be equipped with spud-can to minimize the depth of 

penetration into seafloor and provide overall stability of the jack-up platform. 

 2.4. Discharge of hydrostatic testing water that consist of 

dye, oxygen scavenger anticorrosive  and microbial 

herbicide may impact seawater quality 

2.4.1. Use biodegradable and environmentally acceptable chemicals for hydrostatic 

testing. 

3. Seabed Characteristics 3.1. The pattern of seafloor sediment topography could be 

affected by rig, pipeline, and WP installation and 

anchoring of support vessels. 

3.1.1. Conduct seafloor surveys to identify seabed features that could impact on or 

be impacted by rig installation. 

  3.1.2. Drilling rig’s legs shall be equipped with spud-can to minimize the depth of 

penetration into seafloor and provide overall stability of the jack-up platform. 
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Aspects Potential Impacts Mitigation Measures 

4. Marine Life and Marine Ecology 4.1. Waste, wastewater, and discharges from vessels and 

offshore facilities may cause an impact on seawater 

and sediments, which may indirectly affect the 

community of marine biota at the surface level and 

the seabed. 

4.1.1. Implement all mitigation measures for Item 2 and 3 above. 

 

 4.2. Impacts to seawater quality and sediment due to rig 

installation, pipeline laying, and WHP installation 

may cause secondary impacts to marine life and 

marine ecology. 

4.2.1. Implement all mitigation measures for Item 2 and Item 3 above. 

Social Mitigation Measures  

5. Fishing Community/Fisheries 5.1. Reduced fishing area due to presence of drilling rig, 

WPs, and vessels, and 500 m exclusion zones. 

5.1.1. At least 30 days prior to WP transport, WP installation, or pipeline installation, 

coordinate with MOGE, who will then issue “Notice to Mariner” regarding 

project activities to appropriate parties (i.e. Department of Fisheries, Ministry 

of Livestock, Fisheries and Rural Development, and Myanmar Navy). 

  5.1.2. Establish 500 m safety zone around the WPs, pipeline installation barge, and 

drilling rig. 

 5.2. The quantity and quality of aquatic biota may 

decrease due to secondary impacts to seawater and 

sediment. 

5.2.1. Implement all mitigation measures for Item 2 above. 

6. Shipping/Navigation 6.1. Marine vessels may obstruct marine navigation 

during transporting rig, WPs, and equipment from 

onshore. 

6.1.1. At least 30 days prior to WP transport, WP installation, or pipeline 

installation,, coordinate with MOGE, who will then issue “Notice to Mariner” 

regarding project activities to appropriate parties (i.e. Department of Fisheries, 

Ministry of Livestock, Fisheries and Rural Development, and Myanmar Navy). 

 6.2. The presence of the offshore facilities and may 

obstruct navigation. 

6.2.1. At least 30 days prior to WP transport, WP installation, or pipeline 

installation,, coordinate with MOGE, who will then issue “Notice to Mariner” 

regarding project activities to appropriate parties (i.e. Department of Fisheries, 

Ministry of Livestock, Fisheries and Rural Development, and Myanmar Navy). 

  6.2.2. Establish a 500 m safety zone around the WPs and drilling rig and provide 

support vessels to observe fishing and commercial vessels approaching the 

safety zone to prevent collision. 
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Table 1.4 Key Mitigation Measures for Project during Development Well Drilling 

Aspects Potential Impacts Mitigation Measures 

Environmental Mitigation Measures  

1. Air Quality 

 

1.1. Air emissions from combustion due to operation of 

machines and engines installed on drilling rig, WPs, 

support and supply vessels. 

1.1.1. Carry out routine inspection and preventive maintenance for all machinery as 

per maintenance schedule/ recommended by manufacturers to ensure 

efficiency of combustion. 

2. Seawater Quality 2.1. Discharge of mud and cuttings into the sea could 

impact seawater and sediment quality.  

2.1.1. Use slim hole drilling to minimize the quantity of mud and cuttings. 

  2.1.2. For SDF drilling, conduct the drilling within a closed system to recycle the 

mud as much as possible 

  2.1.3. As specified in Myanmar’s National Environmental Quality (Emission) 

Guidelines, cuttings shall be released via Caisson below sea surface to limit 

area of cuttings dispersion in the sea. 

 2.2. Discharge of oil-containing wastewater (i.e. bilge 

water, oil-chemical containing wastewater from 

engine room and deck drain) from vessels and 

drilling rig may impact seawater quality. 

2.2.1. Operate Project vessels in compliance with the requirements under MARPOL 

73/78 and PTTEPI’s Waste Management Plan. 

 2.3. Discharge of wastewater and sewage from drilling 

rig, ZPQ, support and supply vessels may impact 

seawater quality. 

2.3.1. Sewage shall be treated by a wastewater treatment system prior to discharge 

into the sea when in transportation more than 12 nautical miles (22.22 km) 

from the nearest land. Discharged wastewater must meet requirements of 

MARPOL 73/78. 

3. Seabed Characteristics 3.1. The pattern of seafloor sediment topography could be 

affected by discharge of drilling mud and cuttings. 

3.1.1. Use slim hole drilling to minimize the quantity of mud and cuttings 

discharged. 

4. Marine Life and Marine Ecology 4.1. Discharge of mud and cuttings may impact marine 

ecosystem (both pelagic and benthic communities) 

due to turbidity, hydrocarbon contamination, toxicity 

of drilling mud and cuttings, and heavy metal/barite 

contamination. 

4.1.1. Implement all mitigation measures for Item 2.1 above. 

 4.2. Waste, wastewater, and discharges from offshore 

facilities may cause an impact on seawater and 

sediments, which may indirectly affect the 

community of marine biota at the surface level and 

the seabed. 

4.2.1. Implement all mitigation measures for Item 2 above. 
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Aspects Potential Impacts Mitigation Measures 

Social Mitigation Measures  

5. Fishing Community/Fisheries 5.1. Reduced fishing area due to presence of drilling rig 

and associated 500 m exclusion zone, as well as 

presence of support vessels. 

5.1.1. At least 30 days prior to rig mobilization, coordinate with MOGE, who will 

then issue “Notice to Mariner” regarding project activities to appropriate 

parties (i.e. Department of Fisheries, Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

  5.1.2. Establish 500 m safety zone around the ZPQ, WPs and drilling rig. 

6. Shipping/Navigation 6.1. Marine vessels may obstruct marine navigation 

during transporting chemicals and waste between the 

offshore operation area and the Thaketa shore bases.  

6.1.1. At least 30 days prior to rig mobilization, coordinate with MOGE, who will 

then issue “Notice to Mariner” regarding project activities to appropriate 

parties (i.e. Department of Fisheries, Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

 6.2. The presence of the offshore facilities and vessels and 

may obstruct navigation. 

6.2.1. Establish a 500 m safety zone around the WPs and drilling rig and provide 

support vessels to observe fishing and commercial vessels approaching the 

safety zone to prevent collision. 
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Table 1.5 Key Mitigation Measures for Project during Production/Operation Phase 

Aspects Potential Impacts Mitigation Measures 

Environmental Mitigation Measures  

1. Air Quality 

 

1.1. Air Emissions from combustion due to operation of 

machines and engines installed at offshore facilities, 

support and supply vessels. 

1.1.1. Carry out routine inspection and preventive maintenance for all machinery as 

per maintenance schedule/ recommended by manufacturers to ensure 

efficiency of combustion. 

 1.2. Air emission from venting and flaring 1.2.1. Avoid continuous venting and non-routine flaring. 

2. Seawater & Sediment Quality  

 

 

2.1. Discharge of oil-containing wastewater (i.e. bilge 

water, oil-chemical containing wastewater from 

engine room and deck drain) from offshore facilities 

may impact seawater quality. 

2.1.1. Operate offshore facilities in compliance with the requirements under 

MARPOL 73/78 and PTTEPI’s Waste Management Plan. 

 2.2. Discharge of wastewater and sewage from WPs and 

support vessels may impact seawater quality. 

2.2.1. Sewage shall be treated by a wastewater treatment system on vessels prior to 

discharge into the sea when in transportation more than 12 nautical miles 

(22.22 km) from the nearest land. Discharged wastewater must meet 

requirements of MARPOL 73/78 and Myanmar’s NEQG. 

 2.3. Discharge of produced water and produced sand may 

impact seawater quality. 

 

2.3.1. Send produced water to treatment system onboard prior discharge to sea. 

Treated produced water shall contain oil and grease less than 42 mg/l daily, or 

29 mg/l monthly average as required by Myanmar’s NEQG. 

  2.3.2. Follow NEQG regarding produced sand (discharge overboard when % oil 

concentration less than 1%) 

3. Marine Life and Marine Ecology 

 

3.1. Discharge of oil-containing wastewater (i.e. bilge 

water, oil-chemical containing wastewater from 

engine room and deck drain) from vessels and WPs, 

may impact seawater and sediment quality, which 

could have secondary impacts to marine ecology and 

biodiversity. 

3.1.1. Implement all mitigation measures for Item 2.1 above. 

 3.2. Discharge of wastewater and sewage WPs and 

support vessels may impact seawater and sediment 

quality, which could have secondary impacts to 

marine ecology and biodiversity. 

3.2.1. Implement all mitigation measures for Item 2.2 above. 

 3.3. Discharge of produced water may impact seawater 

quality, which could have secondary impacts to 

marine ecology and biodiversity. 

3.3.1. Implement all mitigation measures for Item 2.3 above. 
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Aspects Potential Impacts Mitigation Measures 

Social Mitigation Measures  

4. Fishing Community/Fisheries 4.1. Reduced fishing area due to presence of platforms. 4.1.1. Establish 500 m safety zone around the WPs. 

5. Shipping/Navigation 5.1. The presence of the offshore facilities and may 

obstruct navigation. 

5.1.1. Implement all mitigation measures for Item 4.1 above. 
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Table 1.6 Key Mitigation Measures Proposed for Project for Unplanned Events 

Aspects Potential Impacts Mitigation Measures 

1. Vessel Collision 1.1. Collisions could potentially occur during transport of 

materials and rig tow-out. These collisions could 

have direct impacts on fishing community/fisheries 

and shipping/navigation, as well as secondary 

impacts due to obstructions. Collisions could also 

have impacts on public health and occupational 

health and safety. 

1.1.1. Implement PTTEPI's SSHE Management System 

  1.1.2. At least 30 days prior to rig mobilization, coordinate with MOGE, who will 

then issue “Notice to Mariner” regarding project activities to appropriate 

parties (i.e. Department of Fisheries, Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

  1.1.3. Establish 500 m safety zone around WPs. 

2. Accidental Spills 2.1. Accidental spills of drilling fluids, chemicals, or 

diesel fuel could occur throughout all Project phases, 

and they may directly affect surface water quality, 

and indirectly affect sediment quality and marine 

ecology. 

2.1.1. Implement the relevant components of PTTEPI’s SSHE Management System, 

including the following: 

o PTTEPI Emergency and Crisis Management Plan (in case of oil or 

chemical spills). 

o PTTEPI Spill Contingency Plan. 

o PTTEPI SSHE Training & Competency Standard. 

o PTTEPI Incident Management Standard. 

o PTTEPI Waste Management Plan. 

3. Well Blowout 3.1. A blowout can result in the release of hydrocarbons 

(oil or gas) into the sea and surrounding environment 

at high pressure, potentially impacting 

seawater/sediment quality, marine life and marine 

ecology, occupational health and safety, and public 

health. 

3.1.1. Implement the relevant components of PTTEPI’s SSHE Management System 

including the following: 

o PTTEPI’s Blowout Contingency Plan. 

o In case of oil or chemical spills, follow PTTEPI’s Emergency and Crisis 

Management Plan. 

o PTTEPI’s Spill Contingency Plan. 

o PTTEPI’s SSHE Requirement for Contractor. 

o PTTEPI’s SSHE Training and Competency  Management Standard. 

o PTTEPI’s Incident Management Procedure. 

o PTTEPI’s Offshore Medical Emergency Response Plan (MERP). 

o PTTEPI’s Crisis Communication Plan and Crisis Management Plan. 

  3.1.2. Install blowout preventer and shear ram appropriately. 
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Aspects Potential Impacts Mitigation Measures 

4. Fire or Explosion 4.1. Fire or explosion could potentially impact air quality, 

health and safety concerns to PTTEPI’s employees 

and contractors, and damage to structures. Secondary 

impacts from release/spill of chemicals could occur 

to seawater/sediment quality, marine life and marine 

ecology. 

4.1.1. Provide fire protection equipment, including fire extinguishers and alarms, on 

all offshore facilities. 

  4.1.2. Implement Emergency and Crisis Management Plan in case of fire or 

explosion occurrence. Conduct regular inspections and drills for fire 

protection equipment. 
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1.8 MONITORING MEASURES 

As detailed in Myanmar’s National Environmental Quality Guidelines, 

“projects shall engage in continuous, proactive and comprehensive self-monitoring of 

the project and comply with applicable guidelines and standards. For purposes of these 

Guidelines, projects shall be responsible for the monitoring of their compliance with 

general and applicable industry-specific Guidelines as specified in the project EMP 

and ECC.” 

Monitoring will be required in order to demonstrate compliance with legal 

limits (i.e. Myanmar’s National Environmental Quality Guidelines), and 

PTTEPI’s Project requirements, and will also provide verification of the overall 

design and effectiveness of the implemented mitigation/control measures.  

Aspects to be monitored by the Project are as follows: 

 Mud and Cuttings (Non-Aqueous Drilling Fluid, NADF); 

 Mud and Cuttings (Water-Based Mud, WBM); 

 Produced water; 

 Produced sand; 

 Hydrotest water; and 

 Sewage. 

Full details of the environmental monitoring program are presented in Chapter 8 

of this EIA Report. 

1.9 PUBLIC CONSULTATION AND DISCLOSURE 

Public consultation is an important aspect of the impact assessment process.  

As part of the impact assessment study, PTTEPI has engaged with a number 

of stakeholders at the state/region, township and village level during 

consultations as per Myanmar’s EIA Procedure.  

PTTEPI initially engaged with various local authorities, including GAD and 

Chief Minister of Tanintharyi Region and Mon State. Based on these 

discussions, Tanintharyi Region, Mon State, and Yangon Region were found 

to be the most relevant administrative locations in terms of potential impacts 

from the Project (in particular fisheries, since most of the fisherman in Block 

M9 are likely to be from Tanintharyi Region or Mon State).  

Two rounds of public consultation meetings were held with various relevant 

stakeholders at the regional level in Yangon Region (with the Myanmar 

Fisheries Federation), Mon State (in Mawlamyine), and Tanintharyi Region (in 

Dawei and Ye Phyu). The first round of consultations took place between March 

3rd – March 28th, 2017, and the second round took place between March 29th and 

April 24th, 2017.  
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 1st Round of Public Consultation 1.9.1

The first round of public consultation took place at the end of the scoping stage 

between March 3rd – March 28th, 2017, to share the result of the scoping study, 

gather comment and feedback from the stakeholders on the issues that had been 

scoped in and answer questions about the Project and the EIA process. 

The consultation helped the Project to gather information on potentially affected 

people, and on potential data gaps and how these can be closed out in the EIA 

Report. Scoping consultation involved townhall-style meetings with a range of 

stakeholders including local fishermen and villagers, the Department of 

Fisheries (DoF), Chief Ministers, the Regional Environmental Conservation 

Department (ECD), and the General Administrative Department (GAD), ward 

administrators, planning department as well as local community 

representatives. 

There were no major concerns raised by any stakeholders. Some minor 

questions regarding Corporate Social Responsibility, grievances for past 

projects, and requests for additional project details were raised, and all of the 

issues were responded to appropriately by PTTEPI and ERM at the public 

meetings. A full description of the consultations is provided in Chapter 9 of 

this EIA Report. 

 2nd Round of Public Consultation 1.9.2

The second round was carried out between March 29th and April 24th, 2017 to 

share the result of the draft EIA report and gather comments and feedback on 

the identified impacts and proposed mitigation measures.  

Comments and recommendations of stakeholders obtained from the public 

consultation meetings are summarized in Chapter 9 of this EIA Report. There 

were no major concerns raised by any stakeholders. Some minor questions 

regarding Corporate Social Responsibility, gas composition, and 

monitoring/mitigation measures were raised, and all of the issues were 

responded to appropriately by PTTEPI and ERM at the public meetings. 

 Focus Group Discussions 1.9.3

A Focus Group Discussion (FGD) refers to a discussion carried out amongst a 

group of people (6-10) 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 and to collect relevant socio-economic baseline data. FGDs 

were undertaken for this Project with fishermen, the group the most likely to 

be adversely impacted by the Project. The FGD took place as part of the above 

first round of public meetings (after the main public meeting session 

concludes) in Mawlamyine, Dawei, Ye Phyu. 

The result of the Focus Group Discussion has been included in the 

development of the baseline to complement the secondary data gathered 
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previously. The focus group discussions focused on fishing location, 

equipment, market, type of catch, cost of fishing and calendar. 

 Disclosure Activities 1.9.4

PTTEPI also conducted a number of disclosure activities. As required by 

Myanmar’s EIA Procedure, notification of the various stages of the EIA Report 

was issued in local newspapers (as discussed further in Chapter 8 and Chapter 

9). PTTEPI will also disclose the Myanmar language Executive Summary of 

this EIA Report at the township General Administrative Department (GAD) 

and Department of Fisheries (DoF) offices in Ye Phyu and Dawei Townships 

in Tanintharyi Region, Mawlamyine in Mon State, and in Yangon. PTTEPI will 

further disclose the full EIA Report (in English) and Executive Summary (in 

Myanmar) will be available on its website at www.pttep.com. 

 Summary of Public Consultation 1.9.5

The implementation of the public consultation program achieved its goals in 

providing an opportunity for stakeholders to give opinions and 

recommendations on the Project. Opinions and recommendations obtained 

through public consultation have been used in the EIA study to help develop 

mitigation measures and monitoring programs on environmental and social 

impacts, as discussed in Chapter 9 of this EIA Report. 

1.10 ENVIRONMENTAL MANAGEMENT PLAN 

An Environmental Management Plan (EMP) was prepared for the Project, 

which provides the procedures and processes which will be applied to the 

Project activities to check and monitor compliance and effectiveness of the 

mitigation measures to which PTTEPI has committed (as listed above). In 

addition, this EMP is used to ensure compliance with statutory requirements 

and corporate safety and environmental policies. The complete EMP for the 

Project is presented in Chapter 8 of this EIA Report. 

1.11 STATEMENT OF COMMITMENTS 

PTTEPI will at all times comply fully with the commitments, mitigation 

measures, and plans that have been presented in this EIA Report. 

PTTEPI shall fully implement the EMP, all Project commitments, and 

conditions, and is liable to ensure that all contractors and subcontractors of the 

Project comply fully with all applicable Laws, including the Environmental 

Conservation Law (2012), Environmental Conservation Rules and 

Environmental Impact Assessment Procedure (2015), as well as the EMP, 

Project commitments and conditions. 
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PTTEPI and ERM hereby confirm that: 

(1) The EIA Report is accurate, consolidated and complete; 

(2) The EIA has been conducted in accordance with relevant laws, 

including the EIA Procedure (2015).  

(3) The Project will fully follow the commitments, mitigation 

measures and plans set out in this EIA Report. 

1.12 CONCLUSIONS AND RECOMMENDATIONS 

This EIA Study for the proposed Zawtika Phase 1C and 1D Development 

Project was conducted to comply with the requirements of the MONREC 

(formerly MOECAF) EIA Procedures. The EIA demonstrates that PTTEPI 

understands the environment and social setting in which they are operating 

and has properly assessed the key potential environmental and social impacts 

associated with the proposed Project. A project-specific, dedicated EMP has 

been developed and presented as a tool to manage impacts associated with the 

Project and ensure legislative compliance and standards of good practice 

during the execution of the Project. Provided that the recommended 

mitigation measures are properly implemented, it is expected that the 

environmental and social impacts of the proposed Project would be managed 

by PTTEPI in a professional and acceptable manner. As such, the EIA 

concludes that no Major residual impacts on the environment and people are 

anticipated from this Project and all impacts have been properly mitigated to 

be as low as reasonably practical.  

The EIA Report disclosure process will include disclosure of the executive 

summary of the EIA study in Myanmar language in the townships visited: 

Dawei and Ye Phyu in Tanintharyi Region, Mawlamyine in Mon State, and in 

Yangon. The EIA Report disclosure will be advertised in national and local 

newspapers. Engagement activities thus far have been undertaken as part of 

the EIA process. However, stakeholder engagement is understood to be a 

continuous process to be undertaken throughout the life of the Project, in this 

case during the duration of the Project. PTTEPI will implement and manage 

this ongoing consultation, address concerns if new stakeholders emerge, and 

monitor stakeholder feedback.  
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1 အက်ဥ္းခ်ဳပ္အစီရင္ခံစာ 

 နိဒါန္း 1.1

 စီမံကိန္း၏ ေနာက္ခံအေၾကာင္းအရာ 1.1.1

ေဇာတိကစီမံကိန္းသည္ ျမန္မာႏိုင္ငံ၊ မုတၱမပင္လယ္ေကြ႕ရိွ လုပ္ကြက္အမွတ္ M9 ႏွင့္ လုပ္ကြက္ 
အမွတ္ M11 ၏ အစိတ္ အပုိင္းအနည္းငယ္ တြင္ တည္ရိွေသာ သဘာဝဓါတ္ေငြ႔ တူးေဖာ္ 
ထုတ္လုပ္ေရး စီမံကိန္းျဖစ္ပါသည္။ ယခုအထိ ေဇာတိကစီမံကိန္း၏ လက္ရွိေဆာင္ရြက္ေနေသာ 
ထုတ္လုပ္ေရး လုပ္ငန္းတြင္ အဆင့္ 1A ႏွင့္ အဆင့္ 1B တို႔ ပါဝင္ၾကပါသည္။ 

ျပည္တြင္းႏွင့္ ထိုင္းႏိုင္ငံေဈးကြက္မ်ားသို႔ သဘာဝဓာတ္ေငြ႕တင္ပို႕မႈအတြက္ ေဇာတိကစီမံကိန္းမွ 
ထုတ္လုပ္မႈကို ေရရွည္ျပဳလုပ္ႏိုင္ရန္၊ PTTEP International Limited (PTTEPI) သည္ ေဇာတိက 
ဖြံ႔ၿဖိဳးတုိးခ်ဲ႕ျခင္းအဆင့္ 1C ႏွင့္ 1D (“စီမံကိန္း”) တို႔ကို ေဆာင္ရြက္ရန္ စီစဥ္ လွ်က္ရိွ ပါသည္။ 
စီမံကိန္းကို ၂၀၁၇ ခုႏွစ္၏ ေနာက္ဆံုးသံုးလပတ္ အတြင္း စတင္ေဆာင္ရြက္ရန္ စီစဥ္ထား ပါသည္။ 

ျမန္မာႏိုင္ငံတြင္၊ စီမံကိန္းေၾကာင့္ ျဖစ္ေပၚလာႏုိင္ေသာ ႀကီးမားသည့္ ပတ္ဝန္းက်င္ႏွင့္လူမႈဝန္းက်င္ 
ထိခိုက္မႈမ်ား မျဖစ္ေပၚေစရန္(သုိ႔) ေလ်ာ႔က်ေစရန္ ပတ္ဝန္းက်င္ ထိခုိက္မႈဆန္းစစ္ျခင္း (EIA) 
ေလ့လာမႈ ကို ျပဳလုပ္ေဆာင္ရြက္ရန္လုိအပ္ၿပီး သက္ဆုိင္ရာအဖဲြ႕အစည္းမ်ား၏ ခြင့္ျပဳခ်က္ကို 
ရယူရန္လည္း လိုအပ္ပါသည္။ ျမန္မာႏုိင္ငံတြင္ ပတ္ဝန္းက်င္ဆိုင္ရာဆန္းစစ္ျခင္း (ဥပမာ - EIA) 
အတြက္ တာဝန္ရိွသူမွာ သယံဇာတ ႏွင့္ သဘာဝ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရး ဝန္ႀကီးဌာန (ယခင္ - 
ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးႏွင့္ သစ္ေတာေရးရာဝန္ႀကီးဌာ) ျဖစ္ပါသည္။ စီမံကိန္းသည္ ၂၀၁၅ ခုႏွစ္ 
ဒီဇင္ဘာလ ၂၉ ရက္ေန႔တြင္ ထုတ္ျပန္ထား သည့္ “ပတ္ဝန္းက်င္ထိခိုက္မႈ ဆန္းစစ္ျခင္း 
ဆိုင္ရာလုပ္ထံုးလုပ္နည္း” 1 ကို ကိုးကားထားပါသည္။  

 ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ ရည္ရြယ္ခ်က္ 1.1.2

ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ ၏ ရည္ရြက္မ်ားမွာ ေအာက္ပါအတိုင္း ျဖစ္ပါ 
သည္ -  

 စီမံကိန္းလုပ္ငန္းမ်ား၏ ျဖစ္ေပၚလာႏုိင္ေသာ ပတ္ဝန္းက်င္၊ လူမႈဝန္းက်င္ ႏွင့္ 
က်န္းမာေရးဇီဝ ပတ္ဝန္းက်င္မ်ား ႏွင့္ အရင္းအျမစ္မ်ားအေပၚ တုန္႔ျပန္မႈမ်ားႏွင့္ 
စပ္လ်ဥ္း၍ အဆိုျပဳ စီမံကိန္းလုပ္ငန္းမ်ားကို ျပန္လည္သံုးသပ္ရန္၊  

 သက္ေရာက္မႈဧရိယာ (Area of Influence)2 အတြင္းရိွ အေျခခံအခ်က္အလက္မ်ား၏ 
ျဖစ္ေပၚလာႏုိင္ေသာ ထိခိုက္လြယ္ပတ္ဝန္းက်င္၊ လူမႈ ဝန္းက်င္ ႏွင့္ က်န္းမာေရး 
အစိတ္အပုိင္းမ်ား ကုိ သတ္မွတ္ရန္၊  

                                                      

(1) ျပည္ေထာင္စု သမၼတ ျမန္မာႏုိင္ငံေတာ္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဥပေဒ (၂၀၁၂) ၏ ပုဒ္မ ၇ ႏွင့္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရး 
နည္းဥပေဒ ၏ ပုဒ္မ ၅၂ ႏွင့္ ၅၃ တို႔ႏွင့္ အညီျဖစ္ပါသည္။   

(2)    သက္ေရာက္မႈဧရိယာ ဆိုသည္မွာ စီမံကိန္းမွ တိုက္႐ုိက္ေသာလည္းေကာင္း၊ သြယ္ဝုိက္၍ေသာ္လည္းေကာင္း ျဖစ္ေပၚလာႏုိင္သည့္ 
ထိခုိက္မႈမ်ား ျဖစ္ေပၚႏုိင္ေသာ ဧရိယာျဖစ္ပါသည္။ သက္ဆိုင္ရာဧရိယာ (Area of Interest) ကုိ ႐ူပ၊ ဇီဝ ႏွင့္ လူမႈစီးပြားပတ္ဝန္းက်င္အရ ဤ 
ပတ္ဝန္းက်င္ထိခုိက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း (၅) တြင္ ေနာက္ထပ္ ေဖာ္ျပထားပါသည္။  
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 စီမံကိန္းမွ ျဖစ္ေပၚလာႏုိင္သည့္ ပတ္ဝန္းက်င္ ႏွင့္ လူမႈ ဝန္းက်င္ သက္ေရာက္မႈမ်ားကို 
သတ္မွတ္ တြက္ခ်က္ရန္၊  

 ျဖစ္ေပၚလာႏုိင္ေသာ ဆိုးက်ိဳးသက္ေရာက္မႈမ်ားကို ဖယ္ရွားရန္၊ ေလွ်ာ့ခ်ရန္ သို႔မဟုတ္ 
တားဆီးရန္ ေလွ်ာ့ခ်ေရး သို႔မဟုတ္ ျမွင့္တင္ေရး အစီအမံမ်ားကို အႀကံဳျပဳေပးရန္၊  

 ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးရန္အတြက္ ခ်ဥ္းကပ္မႈနည္းလမ္းမ်ားအပါအဝင္ ပတ္ဝန္းက်င္ 
စီမံ ခန္႔ခဲြမႈအစီအစဥ္ (EMP) ကို သတ္မွတ္ျပ႒ာန္းေပးရန္၊ ႏွင့္ 

 စီမံကိန္း၏ အမ်ားျပည္သူႏွင့္ တုိင္ပင္ေဆြးေႏြးျခင္း ႏွင့္ အမ်ားျပည္သူသို႔ ထုတ္ေဖာ္ 
တင္ျပျခင္း ကုိ အတိုခ်ဳပ္တင္ျပရန္။  

 ယခင္ေလ့လာမႈမ်ား  1.1.3

ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္ (EMP) အပါအဝင္၊ ပတ္ဝန္းက်င္၊ လူမႈ ဝန္းက်င္ ႏွင့္ က်န္းမာေရး 
ထိခိုက္မႈ ဆန္းစစ္ျခင္း (ESHIA) ေလ့လာမႈတစ္ရပ္ကို Pro-En Technologies, Ltd. မွ ၂၀၁၀ 
ျပည့္ႏွစ္ ၾသဂုတ္လတြင္ ေဇာတိကထုတ္လုပ္ေရးလုပ္ငန္း ႏွင့္ 
ကမ္းလြန္ဓာတ္ေငြ႕သယ္ယူပို႔ေဆာင္ေရး စနစ္ အတြက္ ေဆာင္ရြက္ခဲ့ၿပီး၊ 
ျမန္မာေရနံႏွင့္သဘာဝဓာတ္ေငြ႔လုပ္ငန္း သို႔ တင္သြင္းခဲ့ပါသည္။  ထိုအ ျပင္၊ 
ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္ (EMP) တစ္ရပ္ကို ERM က ၂၀၁၆ ခုႏွစ္တြင္ ေဆာင္ ရြက္ခဲ့ ၿပီး၊ 
ပတ္ဝန္းက်င္ထိန္းသိမ္းဦးစီးဌာန သို႔ တင္သြင္းခဲ့ပါသည္။  

 ပတ္ဝန္းက်င္ထိခုိက္မႈဆန္းစစ္ျခင္း ဆုိင္ရာ ေလ့လာမႈကာလအတြင္း ေဆာင္ရြက္ခ့ဲေသာ 1.2
လုပ္ငန္းမ်ားအက်ဥ္းခ်ဳပ္ 

 စီမံကိန္းအဆိုျပဳလႊာအစီရင္ခံစာ 1.2.1

PTTEPI သည္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းေလ့လာမႈမျပဳလုပ္မီ၊ စိစစ္ျခင္းအတြက္ သယံ 
ဇာတႏွင့္သဘာဝပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဝန္ႀကီးဌာန ၏ ပတ္ဝန္းက်င္ ထိန္းသိမ္းေရးဦးစီးဌာန 
(ECD) သို႔ စီမံကိန္းအဆိုျပဳလႊာအစီရင္ခံစာ (PPR) ကို တင္သြင္းရန္ လိုအပ္ပါသည္။ PTTEPI မွ 
စီမံကိန္းအဆုိျပဳလႊာအစီရင္ခံစာကို ၂၀၁၆ ခုႏွစ္ ဒီဇင္ဘာလ တြင္ တင္သြင္းခဲ့ပါသည္။ ပတ္ဝန္းက်င္ 
ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာလုပ္ထံုးလုပ္နည္း၏ ေနာက္ဆက္တဲြ (က) အရ၊ စီမံကိန္းသည္ 
ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းျပဳလုပ္ရန္ လုိအပ္ပါသည္။ ဥပမာ စဥ္ ၁၇ တြင္ “ကမ္းလြန္ 
ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔ထုတ္လုပ္ေရးတြင္းမ်ား တူးေဖာ္ျခင္း ႏွင့္ ထုတ္လုပ္ျခင္း လုပ္ငန္းမ်ား၊ 
ပိုက္လိုင္း သြယ္တန္းျခင္း အပါအဝင္ သယ္ယူပို ႔ေဆာင္ျခင္း လုပ္ငန္းမ်ား၊ မႈတ္ထုတ္ျခင္းစခန္း၊ 
စုပ္တင္ျခင္းစခန္း ႏွင့္ သိုေလွာင္ျခင္း လုပ္ငန္းမ်ား၊ အေထာက္အကူျပဳ လုပ္ငန္းမ်ား ႏွင့္ ရပ္ဆိုင္း 
ျခင္းလုပ္ငန္းမ်ား” အျဖစ္ အရြယ္အစားသတ္မွတ္ေဖာ္ျပထားပါသည္။  

 နယ္ပယ္အတုိင္းအတာသတ္မွတ္ျခင္းအစီရင္ခံစာ 1.2.2

စိစစ္ျခင္း ႏွင့္ စီမံကိန္းအဆိုျပဳလႊာအစီရင္ခံစာ (PPR) တင္သြင္းၿပီးေနာက္၊ စီမံကိန္း၏ ျဖစ္ေပၚ 
လာႏိုင္သည့္ စိမံကိန္းေၾကာင့္ထိခိုက္ခံစားရသူမ်ား/ရပ္ရြာမ်ား ကဲ့သို႔ေသာ သက္ေရာက္မႈမ်ားကုိ 
ဆက္လက္ သတ္မွတ္ႏိုင္ရန္ ေဆာင္ရြက္ခဲ့ၿပီး၊ ျဖစ္ေပၚလာႏုိင္သည့္ ေလွ်ာ့ခ်ေရးအစီအမံမ်ားကို 
သတ္မွတ္ရန္ နယ္ငယ္အတိုင္းအတာသတ္မွတ္ျခင္းအဆင့္ကုိ ျပဳလုပ္ေဆာင္ရြက္ခဲ့ပါသည္။ အေျခခံ 
အခ်က္အလက္မ်ား ေကာက္ယူႏိုင္ရန္ႏွင့္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအဆင့္ကာလတြင္ 
ထည့္သြင္းစဥ္းစားမည့္ သက္ဆိုင္သူမ်ား၏ အျမင္မ်ား ႏွင့္ စိုးရိမ္မႈမ်ားကုိ မွတ္တမ္းတင္ႏိုင္ရန္ ဤ 
လုပ္ငန္းစဥ္အတြင္း သက္ဆိုင္ရာသူမ်ားႏွင့္ထိေတြ႔ဆက္ဆံျခင္းကို ေဆာင္ရြက္ခဲ့ပါသည္။ ပတ္ဝန္း 
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က်င္ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာလုပ္ထံုးလုပ္နည္း၏သတ္မွတ္လိုအပ္ခ်က္အရ၊ နယ္ပယ္အတိုင္း 
အတာသတ္မွတ္ျခင္းအစီရင္ခံစာကို ေရးသားခဲ့ၿပီး၊ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း အစီရင္ခံစာ 
အတြက္ လုပ္ငန္းတာဝန္မ်ား ကို လည္း ထည့္သြင္းေရးသားခဲ့ပါသည္။ ၎တြင္ ပတ္ဝန္းက်င္ 
ထိခိုက္မႈဆန္းစစ္ျခင္း အဆင့္၏ အစိတ္အပိုင္းတစ္ရပ္အျဖစ္ လိုအပ္ေသာနယ္ပယ္ ႏွင့္ ေလ့လာမႈ 
မ်ား ကို တင္ျပခဲ့ပါသည္။   ဤ နယ္ပယ္အတိုင္းအတာသတ္မွတ္ျခင္းအစီရင္ခံစာ ႏွင့္ လုပ္ငန္း 
တာဝန္မ်ားကိုလည္း ျမန္မာေရနံႏွင့္သဘာဝဓာတ္ေငြ႔လုပ္ငန္း ႏွင့္ သယံဇာတႏွင့္ သဘာဝ 
ပတ္ဝန္းက်င္ထိန္းသိမ္းေရး ဝန္ႀကီးဌာန သို႔ ေပးပုိ႔တင္သြင္းခဲ့ပါသည္။  

 ပတ္ဝန္းက်င္ ႏွင့္ လူမႈဝန္းက်င္ အေျခအေနမ်ား အေျခခုိင္သက္ေသထူႏိုင္ရန္ မူလ ႏွင့္ တစ္ဆင့္ခံ 1.2.3
အခ်က္အလက္မ်ားစုေဆာင္းျခင္း 

ေလ့လာမႈဧရိယာရိွ ရိွေနၿပီးေသာ ပတ္ဝန္းက်င္ ႏွင့္ လူမႈဝန္းက်င္ အေျခအေနမ်ား (အရင္းအျမစ္မ်ား 
ႏွင့္ ဇီဝပတ္ဝန္းက်င္မ်ား) ကုိ သိရိွနားလည္သေဘာေပါက္ေစရန္၊ ေရွးကပင္ရိွေနေသာ သက္ဆိုင္ရာ 
အခ်က္အလက္မ်ား တြက္ခ်က္ျပဳစုေလ့လာမႈမ်ား ျပဳလုပ္ေဆာင္ရြက္ခဲ့ပါသည္။ ဤေလ့လာမႈတြင္ 
စီမံကိန္းႏွင့္ကိုက္ညီမည့္ အခ်က္အလက္မ်ား (ဥပမာ - ေဒသဆိုင္ရာေလ့လာမႈအစီရင္ခံစာ ရိွ မရွိ) 
ပါဝင္သည့္ ရိွေနၿပီးေသာ အစီရင္ခံစာမ်ားကုိ သတ္မွတ္ရန္ သုေတသန ျပဳလုပ္မႈမ်ား ပါဝင္ခဲ့ပါသည္။ 
ေအာက္ပါ မွီျငမ္းခ်က္မ်ားကုိ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ တစ္ေလွ်ာက္ 
သင့္ေတာ္သလို အသံုးျပဳကိုးကားျပဳထားပါသည္။  

 ရွိေနၿပီးေသာ အစီရင္ခံစာမ်ား ႏွင့္ ေလ့လာခ်က္မ်ား၊  
 အစိုးရ/ဌာန ဆုိင္ရာ အခ်က္အလက္မ်ား၊ 
 အင္တာနက္တြင္ရွိေသာ သုေတသနျပဳလုပ္ျခင္းမ်ား၊ ႏွင့္ 
 ႐ံုးတြင္းရိွေနၿပီးေသာ အခ်က္အလက္ေမာ္ကြန္းမွ စုစည္းမႈ၊ ႏွင့္  
 ေအာက္တြင္ တင္ျပထားသည့္အတိုင္း ယခင္စစ္တမ္းမ်ားအတြင္း စုေဆာင္းရယူခဲ့သည့္ 

အခ်က္အလက္မ်ား။  

PTTEPI မွ အထူးသျဖင့္ ၂၀၀၉-၂၀၁၀ တို႔တြင္ေကာက္ယူခဲ့ေသာ အေျခခံအခ်က္မ်ား ႏွင့္ ၂၀၁၆ 
တြင္ ေကာက္ယူခဲ့ေသာ ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးျခင္းအခ်က္အလက္မ်ားကုိ စီမံကိန္းအတြက္ 
မူလအခ်က္အလက္မ်ား (primary data) အျဖစ္ အသံုးျပဳခဲ့ပါသည္။ ၎ကို ေအာက္တြင္ အတိုခ်ဳပ္ 
ေဖာ္ျပထားပါသည္။ ေအာက္တြင္ေဖာ္ျပထားေသာစစ္တမ္းမ်ားမွ ရရွိသည့္ အခ်က္အလက္မ်ားသည္ 
စီမံကိန္းဧရိယာ၏ ပတ္ဝန္းက်င္အေျခအေနကို လံုေလာက္စြာကိုယ္စားျပဳပါသည္။ 

၂၀၀၉-၂၀၁၀ အတြင္း ပတ္ဝန္းက်င္ဆုိင္ရာ အေျခခံအခ်က္အလက္မ်ားစစ္တမ္းေကာက္ယူျခင္း 

PTTEPI ေဇာတိက လုပ္ကြက္အမွတ္ M9 ထုတ္လုပ္ေရးလုပ္ငန္း ႏွင့္ ကမ္းလြန္ဓာတ္ေငြ႕သယ္ယူ 
ပို႔ေဆာင္ေရး စနစ္ ၏ ESHIA အတြက္ STS Green မွ ၂၀၀၉ ခုႏွစ္ ဒီဇင္ဘာလ ၁၃-၂၂ ရက္ 
ကာလအတြင္း လုပ္ကြက္အမွတ္ M9 ၏ ပတ္ဝန္းက်င္အေျခခံအခ်က္အလက္စစ္တမ္းကို ျပဳလုပ္ 
ေဆာင္ရြက္ခဲ့ပါသည္။ စစ္တမ္းေကာက္ယူမႈတြင္ပင္လယ္ေရအရည္အေသြး၊ အနည္ 
အနစ္အရည္အေသြး၊ ေရေမ်ာေလွးမ်ား ႏွင့္ ေရေအာက္ၾကမ္းျပင္ေနသက္ရိွသတၱဝါမ်ားကုိ 
အကဲျဖတ္ ေလ့လာ ခဲ့ပါသည္။  

၂၀၁၆ ခုႏွစ္ အဏၰဝါပတ္ဝန္းက်င္ဆုိင္ရာ ေစာင့္ၾကပ္ၾကည့္႐ႈ စစ္ေဆးျခင္း 
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ထို႔အျပင္၊ လုပ္ကြက္အမွတ္ M9 ၏ အဏၰဝါပတ္ဝန္းက်င္ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးျခင္း (MEM) ကုိ 
PTTEPI အတြက္ STS Green ကုမၸဏီမွ ၂၀၁၆ ခုႏွစ္ ေဖေဖာ္ဝါရီလ ၁၉ ရက္ မွ မတ္လ ၇ ရက္ထိ 
ျပဳလုပ္ ေဆာင္ရြက္ခဲ့ပါသည္ (ေနာက္ပိုင္းတြင္ “လုပ္ကြက္အမွတ္ M9 MEM” 
ဟုသံုးႏႈန္းသြားပါမည္)။  ဤစစ္တမ္းေကာက္ယူျခင္းတြင္ ေဇာတိက သန္႔စင္ေရး ႏွင့္ 
လူေနေဆာင္ေနရာမ်ား (ZPQ)၊ တြင္းတူးစင္-၂ (ZWP-2) ႏွင့္ ကိုးကားေနရာတစ္ခုတုိ႔မ ွ ၎ႏွင့္ 
၎၏အနီးတဝုိက္ေနရာမ်ားသတ္မွတ္၍ပင္လယ္ေရအရည္အေသြး၊ အနည္အနစ္အရည္အေသြး၊ 
ေရေမ်ာေလွးမ်ား ႏွင့္ ေရေအာက္ၾကမ္းျပင္ေန သက္ရိွသတၱဝါမ်ား ကို 
အကဲျဖတ္ေလ့လာမွတ္တမ္းတင္ခဲ့ပါသည္။ 

အထက္ပါစစ္တမ္းမ်ား၏ ေနာက္ထပ္အေသးစိတ္အခ်က္အလက္မ်ားကုိ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၅ တြင္ တင္ျပထားပါသည္။ 

လူမႈစီးပြားအခ်က္အလက္ေကာက္ယူစုေဆာင္းျခင္း 

လူမႈစီးပြားအခ်က္အလက္မ်ားကုိ စီမံကိန္းေလ့လာမႈဧရိယာ (အထူးသျဖင့္ ရန္ကုန္၊ တနသၤာရီ 
တိုင္းေဒသႀကီး ႏွင့္ မြန္ျပည္နယ္) ရိွ ေရလုပ္သားမ်ား ႏွင့္ အျခားစိတ္ဝင္စားေသာ သက္ဆိုင္သူမ်ား 
ႏွင့္ ေတြ႕ဆံုေဆြးေႏြးျခင္းမ်ားျဖင့္ ေကာက္ယူစုေဆာင္းခဲ့ပါသည္။ သက္ဆိုင္သူမ်ားကုိ စာရင္းျပဳစု 
ထားသည့္ေမးခြန္းမ်ားေမးျမန္းျခင္း ႏွင့္ အလြတ္တန္းေဆြးေႏြးျခင္းတို ႔ကို အသံုးျပဳလွ်က္ ၎တို႔၏ 
ငါးဖမ္းေနရာမ်ား၊ စီမံကိန္းလုပ္ငန္းမ်ားႏွင့္ တစ္ထပ္တည္းက်ႏိုင္မည့္အလားအလာ၊ စီမံကိန္းႏွင့္ 
ပတ္သက္၍ ၎တို႔၏ အဓိကစိုးရိမ္မႈမ်ား ႏွင့္ ၎တို႔ထံမွ အႀကံဥာဏ္မ်ား သို႔မဟုတ္ အႀကံျပဳ 
ခ်က္မ်ားကို သိရိွႏိုင္ရန္ ျပဳလုပ္ေဆာင္ရြက္ခဲ့ပါသည္။ ဤအေၾကာင္းအရာမ်ားကို ဤပတ္ဝန္းက်င္ 
ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၅ ႏွင့္ အခန္း ၆ တို႔တြင္ အေသးစိတ္ေဆြးေႏြးတင္ျပ 
ထားပါသည္။  

 အမ်ားျပည္သူႏွင့္ တုိင္ပင္ေဆြးေႏြးျခင္းႏွင့္ အမ်ားျပည္သူသို ႔ ထုတ္ေဖာ္တင္ျပျခင္း 1.2.4

ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း ေလ့လာမႈကာလအတြင္း ျပဳလုပ္ေဆာင္ရြက္ခဲ့ေသာ အမ်ား 
ျပည္သူ ႏွင့္ တိုင္ပင္ေဆြးေႏြးျခင္း ႏွင့္ အမ်ားျပည္သူသို ႔ ထုတ္ေဖာ္တင္ျပျခင္း ကုိ အခန္း ၉ တြင္ 
တင္ျပထားပါသည္။ ျပဳလုပ္ခဲ့ေသာ အဓိကလုပ္ငန္းမ်ားအက်ဥ္းခ်ဳပ္ကို ဤအပိုင္းတြင္ ေဖာ္ျပထား 
ပါသည္။  

1.2.4.1 သတင္းအခ်က္အလက္မ်ား ထုတ္ေဖာ္တင္ျပျခင္း 

သတင္းအခ်က္အလက္မ်ား ထုတ္ေဖာ္တင္ျပျခင္းသည္ မည္သည့္ထိေတြ႕ဆက္ဆံမႈလုပ္ငန္းစဥ္တြင္ 
မဆို အေရးအႀကီးဆံုးက႑ထဲမွ တစ္ခုျဖစ္ပါသည္။ ထုတ္ေဖာ္တင္ျပျခင္းလုပ္ငန္းစဥ္တြင္ သတင္း 
အခ်က္အလက္မ်ားကို နားလည္ရန္လြယ္ကူေသာပံုစံ (ဥပမာ- ေဒသခံ ဘာသာစကားအသံုးျပဳျခင္း) 
ျဖင့္ စီမံကိန္းတြင္ မတူညီေသာသက္ဆိုင္သူမ်ားသို႔ တင္ျပေပးျခင္းတို႔ ပါဝင္ပါသည္။ ထုတ္ေဖာ္ 
တင္ျပျခင္းလုပ္ငန္းမ်ား ကို ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းျပင္ဆင္မႈတစ္ေလွ်ာက္ ပတ္ဝန္းက်င္ 
ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာ လုပ္ထံုးလုပ္နည္းႏွင့္အညီ ေဆာင္ရြက္ခဲ့ပါသည္။ ေနာက္ထပ္ 
အေသးစိတ္အခ်က္အလက္မ်ားကုိ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၈ 
ႏွင့္ အခန္း ၉ တုိ႔တြင္ တင္ျပထားပါသည္။  
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1.2.4.2 ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအတြက္ အမ်ားျပည္သူႏွင့္တိုင္ပင္ေဆြးေႏြးမႈမ်ား 

ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းကာလအတြင္း၊ အမ်ားျပည္သူႏွင့္တိုင္ပင္ေဆြးေႏြးျခင္းကို သတ္ 
မွတ္ထားသည့္ မတူညီေသာသက္ဆိုင္သူအုပ္စုမ်ားျဖင့္ ေဆာင္ရြက္ခဲ့ပါသည္။ အခန္း ၉ တြင္ ေဖာ္ျပ 
ထားသည့္အတုိင္း ျဖစ္ေပၚလာႏုိင္သည့္ ထိခုိက္ခံစားရမည့္ရပ္ရြာမ်ားအတြက္၊ တုိင္ပင္ေဆြးေႏြးမႈ ႏွင့္ 
ထုတ္ေဖာ္တင္ျပမႈမ်ားကုိ ရန္ကုန္၊ တနသၤာရီ တုိင္းေဒသႀကီး ႏွင့္ မြန္ျပည္နယ္ တုိ႔တြင္ ျပဳလုပ္ 
ေဆာင္ရြက္ခ့ဲပါသည္။  

စီမံကိန္းအေပၚ သက္ဆိုင္သူမ်ားနားလည္သေဘာေပါက္ေစရန္ႏွင့္ သင့္ေလ်ာ္ေသာ ေလွ်ာ့ခ်ေရး 
အစီအမံမ်ားသတ္မွတ္ႏိုင္ရန္အတြက္ အႀကံဥာဏ္မ်ား/စိုးရိမ္မႈမ်ားကို ရရွိရန္၊ အမ်ားျပည္သူႏွင့္ 
တိုင္ပင္ေဆြးေႏြးမႈကုိ ၂၀၁၇ ခုႏွစ္ မတ္လ-ဧၿပီလ တို႔တြင္ ေဆာင္ရြက္ခဲ့ပါသည္။  သက္ဆိုင္သူမ်ား 
ႏွင့္ ထိေတြ႕ဆက္ဆံေရးအတြက္နည္းလမ္းကုိ ဇယား ၁.၁ တြင္ ေဖာ္ျပထားသည့္အတုိင္း အဆင့္ ၄ 
ဆင့္ခဲြျခားထားပါသည္။  

ဇယား ၁.၁ အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးျခင္းဆုိင္ရာခ်ဥ္းကပ္မႈနည္းလမ္း ႏွင့္ ရည္ရြယ္ခ်က္မ်ား 

အဆင့္ ခ်ဥ္းကပ္မႈနည္းလမ္း ရည္ရြယ္ခ်က္ 

၁ သက္ဆိုင္သူမ်ား သတ္မွတ္ျခင္း စီမံကိန္းအတြက္ ျဖစ္ေပၚလာႏုိင္သည့္ စုိးရိမ္မႈမ်ား ႏွင့္ အလား 
အလာရွိေသာ သက္ဆိုင္သူမ်ားအားလုံး ကုိ သတ္မွတ္ျခင္း။ 

၂ အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးမႈ 
အစီအစဥ္ 

အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးမႈ မဟာဗ်ဴဟာ၊ ပူးေပါင္း 
ပါဝင္ေရးဆုိင္ရာနည္းလမ္းမ်ား ႏွင့္ အစီအစဥ္မ်ား ေရးဆဲြ ခ်မွတ္ 
ျခင္း။  

၃ အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးမႈ 
အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ျခင္း 

ခ်မွတ္ထားသည့္ခ်ဥ္းကပ္မႈနည္းလမ္းအရ အမ်ားျပည္သူႏွင့္ 
တိုင္ပင္ေဆြးေႏြးမႈကို ျပဳလုပ္ေဆာင္ရြက္ျခင္း။  

၄ အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးမႈ ရလဒ္ 
မ်ား ႏွင့္ ထုတ္ေဖာ္တင္ျပျခင္း အစီရင္ခံစာ  

အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးမႈမ်ားအတြင္း သတ္မွတ္ထား 
ေသာ ေလွ်ာ့ခ်ေရးအစီအမံမ်ားကုိ အေကာင္အထည္ေဖာ္ရန္ 
လုိအပ္ေသာ ေဆာင္ရြက္မႈမ်ားကုိ ေဖာ္ျပျခင္း။ 

အမ်ားျပည္သူႏွင့္တိုင္ပင္ေဆြးေႏြးမႈကာလအတြင္း သက္ဆိုင္ရာသက္ဆိုင္သူမ်ားႏွင့္ တုိင္ပင္ေဆြး 
ေႏြး ခဲ့ၿပီး၊ ေအာက္ပါအပုိင္းတြင္ေဖာ္ျပထားသည့္အတိုင္း၊ ၎တို႔၏ သေဘာထားမွတ္ခ်က္မ်ားကို 
ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာတြင္ ထည့္သြင္းေရးသားခဲ့ပါသည္။ အမ်ားျပည္သူႏွင့္ 
တုိင္ပင္ ေဆြးေႏြးမႈမ်ားႏွင့္ ရလဒ္မ်ား၏ေနာက္ထပ္အေသးစိတ္မ်ားကို ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္း အစီရင္ခံစာ၏ အပိုင္း ၁.၈ ႏွင့္ အခန္း ၉ တုိ႔တြင္ တင္ျပထားပါသည္။  
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 စီမံကိန္းအေၾကာင္းအရာေဖာ္ျပခ်က္ ႏွင့္ အျခားနည္းေရြးခ်ယ္ျခင္း 1.3

 စီမံကိန္းအျခားနည္းမ်ား ႏိႈ္င္းယွဥ္ျခင္း ႏွင့္ ေရြးခ်ယ္ျခင္း 1.3.1

မ်ားျပားလွေသာ စီမံကိန္းအျခားနည္းမ်ားကုိ စီမံကိန္းဒီဇုိင္းဆဲြေရးကာလအတြင္း ထည္းသြင္းစဥ္း 
ခဲ့ပါသည္။ ၎တို႔ကို ေအာက္ပါအမ်ိဳးအစားမ်ားအျဖစ္အက်ဥ္းခ်ဳပ္ေဖာ္ျပႏိုင္ၿပီး၊ အေသးစိတ္ကို ဤ 
ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၄ တြင္ ေဖာ္ျပထားပါသည္ -  

 စီမံကိန္းမလုပ္သည့္နည္း၊  

 တူးေဖာ္ေရးက်စ္စာမ်ားစြန္႔ထုတ္နည္း၊ 

 တူးေဖာ္ေရးအရည္အမ်ိဳးအစားအျခားနည္း၊ 

 အေသပံုစံသန္႔စင္ေရးအေဆာက္အအံုမ်ား ႏွင့္ တြင္းတူးစင္မ်ား နည္း၊ ႏွင့္  

 ေရေအာက္ပိုက္လိုင္းထားရိွမႈအျခားနည္း။  

 ေရြးခ်ယ္ထားေသာအျခားနည္းေဖာ္ျပခ်က္ 1.3.2

1.3.2.1 ဖံြ႕ၿဖိဳးတိုးတက္ေစျခင္း ၿခံဳငုံသံုးသပ္ခ်က္ 

အဆင့္ 1A ႏွင့္ 1B ဖံြ႕ၿဖိဳးေရး၏ ေအာင္ျမင္မႈၿပီးေနာက္၊ PTTEPI သည္ တြင္းတူးစင္ (remote 
wellhead platform) ၁၂ ခု ပါရွိေသာ  ေဇာတိကဖြံ႔ၿဖိဳးတုိးခ်ဲ႕ျခင္းအဆင့္ 1C ႏွင့္ 1D ကုိလုပ္ကြက္ 
အမွတ္ M9 ရိွ အဆင့္ 1A ႏွင္ ့1B တို႔၏ ဧရိယာအနီးတြင္ဆက္လက္ေဆာင္ရြက္သြားရန္  စီစဥ္လွ်က္ 
ရိွပါသည္။  ဖံြ႕ၿဖိဳးေရးအဆင့္ တစ္ခုခ်င္းစီ၏ အေသးစိတ္မ်ားကို ေအာက္တြင္ အက်ဥ္းခ်ဳပ္ ေဖာ္ျပ 
ထားပါသည္ -  

 အဆင့္ 1C တြင္ အေဝးထိန္း တြင္းတူးစင္ ၄ ခု ျဖစ္သည့္  ZWP8၊ ZWP9၊ ZWP10 ႏွင့္ 
ZWP11 တို႔ အျပင္ ၎တို႔ႏွင့္ ဆက္သြယ္ထားသည့္ ေရေအာက္ပုိက္လိုင္းမ်ားႏွင့္  
ေရေအာက္ ပုိက္လုိင္းဆုံမွတ္ ၂ ခ ု (PLEMs) တို႕ ပါဝင္ၾကပါသည္။ ပထမဆံုး 
တြင္းတူးစင္ကို ၂၀၁၇ ခုႏွစ္၏ ေနာက္ဆံုးသံုးလပတ္ အတြင္း တပ္ဆင္သြားမည္ 
ျဖစ္ပါသည္။  

 အဆင့္ 1D တြင္ အေဝးထိန္း တြင္းတူးစင္ ၈ ခ ု ျဖစ္သည့္  ZWP12၊ ZWP13၊ ZWP14၊ 
ZWP15၊ ZWP16၊ ZWP17၊ ZWP18 ႏွင့္ ZWP19 တို႔ အျပင္ ၎တို႔ႏွင့္ 
ဆက္သြယ္ထားသည့္ ပိုက္လိုင္း မ်ားႏွင့္ ေရေအာက္ပုိက္လုိင္းဆုံမွတ္ ၁ ခ ု (PLEM) တုိ႔ 
ပါဝင္ၾကပါသည္။ ပထမဆုံးတြင္းတူးစင္ကုိ ၂၀၂၀ ခုႏွစ္၏ ေနာက္ဆံုး သံုးလပတ္ 
အတြင္း တပ္ဆင္သြားရန္ စီစဥ္ထားပါသည္။ 

အဆင့္ 1C ႏွင့္ 1D တြင္ တြင္းတူးစင္မ်ား (wellhead platforms) မ်ားမွ တူးေဖာ္ရရွိေသာ 
ဓါတ္ေငြ႔မ်ားကို အဆင့္ 1A ႏွင့္ 1B တို႔၏ လုပ္ငန္းစဥ္အတုိင္း သန္႔စင္ျခင္းအတြက္ ေရေအာက္ 
ပုိက္လုိင္းမွ တစ္ဆင့္ ZPQ ကို ပို႔ေဆာင္မည္ ျဖစ္ပါသည္။ 

စီမံကိန္းတည္ေနရာ၏ ၿခံဳငံုသံုးသပ္ခ်က္ကို ပုံ ၁.၁ တြင္ ေဖာ္ျပထားပါသည္။ အေသးစိတ္ ကိုၾသဒိ 
နိတ္မ်ား ႏွင့္ ႐ုပ္ပုံမ်ားကို ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ ၏ အခန္း ၄ တြင္ 
ေဖာ္ျပ ထားပါသည္။ 
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ပုံ ၁.၁ လုပ္ကြက္အမွတ္ M9 ၏ တည္ေနရာျပေျမပုံ 

မွတ္ခ်က္ - စေကးျဖင့္ေဖာ္ျပထားျခင္းမဟုတ္ပါ 
ပင္ရင္း - PTTEPI (2017) 

 



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

ကမ္းလြန္ ေဇာတိက အဆင့္ 1C/1D EIA  အစီရင္ခံစာ  NOVEMBER, 2017 

1-32 

ပုံ ၁.၂ လုပ္ကြက္အမွတ္ M9 ၏ လုပ္ငန္းမ်ားျပေျမပုံ 
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1.3.2.2 စီမံကိန္းလုပ္ငန္းမ်ားအက်ဥ္းခ်ဳပ္ 

ႀကိဳတင္ျပင္ဆင္မႈကာလ 

တူးစင္မ်ား (WPs) ႏွင့္ ပိုက္လုိင္းမ်ားတပ္ဆင္မႈမ်ားအျပဳလုပ္မီ၊ ပင္လယ္ၾကမ္းျပင္တိုင္းတာမႈမ်ား 
ျပဳလုပ္ေဆာင္ရြက္ရန္ လိုအပ္ပါသည္။ ပင္လယ္ၾကမ္းျပင္တိုင္းတာမႈုျပဳလုပ္ျခင္း၏ ရည္ရြယ္ခ်က္မွာ 
တူးစင္ (WP) ႏွင့္ ေရေအာက္ေရနံပိုက္လိုင္းတည္ေဆာက္ထားရိွရန္ သင္ေလ်ာ္မႈ ရိွ မရွိ ကို အတည္ 
ျပဳႏုိင္ လိုအပ္ေသာအခ်က္အလက္မ်ားကို ေကာက္ယူစုေဆာင္းရန္ျဖစ္ပါသည္။  

တပ္ဆင္ျခင္း ႏွင့္ ေဆာင္ရြက္သည့္ကာလ 

ကမ္းမွ တြင္းတူးစင္ (WP) အေဆာက္အအံုမ်ားသယ္ယူပို႔ေဆာင္ျခင္း 

တြင္းတူးစင္မ်ားအားလံုးကို ကုန္းေပၚတြင္ ပုံစံျပဳလုပ္သည္ေနရာတြင္ တပ္ဆင္သြားမည္ ျဖစ္ပါသည္။ 
ပံုစံျပဳလုပ္ျခင္းၿပီးေျမာက္သြားၿပီးေနာက္၊ ၎ပုံစံဖဲြစည္းမႈတို႔ကို ဝမ္းျပားေရယာဥ္ေနာက္တြင္ တပ္ 
ဆင္ ဆဲြယူၿပီး သို႔မဟုတ္ အထူးပို႔ေဆာင္ေရးေရယာဥ္မ်ားျဖင့္ အဆိုျပဳတပ္ဆင္မည့္ေနရာသို႔ ပို႔ 
ေဆာင္မည္ ျဖစ္ပါသည္။ သယ္ယူပို႔ေဆာင္ေရးမွာ ပံုစံျပဳလုပ္မည့္ေနရာအကြာအေဝး အေပၚ မူတည္ 
၍ ၁ လ မွ ၂ လ အတြင္းၾကာျမင့္မည္ ျဖစ္ပါသည္။  

တြင္းတူးစင္ (WP) တပ္ဆင္ျခင္း 

တြင္းတူးစင္၏ အစိတ္အပိုင္းမ်ား (ဥပမာ - ေရအေပၚပိုင္းစင္မ်ား (topsides)၊ ကုန္းပတ္ 
ေထာက္ပံ့ေရးေဘာင္မ်ား (jacket) ႏွင့္ ေအာက္ခံတိုင္မ်ား (piles)) ကုိ ဝမ္းျပားေရယာဥ္မ်ားႏွင့္ 
သယ္ေဆာင္သြားမည္ ျဖစ္ပါသည္။ ကုန္းပတ္ေထာက္ပံ့ေရးေဘာင္မ်ားကုိ ေနရာမွန္တြင္ ေနရာခ် 
မထားမီ ႏွင့္ ေအာက္ေျခတိုင္တြင္မတပ္ဆင္မီ၊ ဝမ္းျပားေရယာဥ္ဝန္ခ်ီစက္ျဖင့္မယူ၍ 
ေအာက္ခံတုိင္မ်ားအတြင္းစြပ္ခ်ၿပီး တပ္ဆင္မႈျပဳလုပ္မည္ ျဖစ္ပါသည္။ အေပၚပုိင္းစင္မ်ားကို 
ဝမ္းျပားေရယာဥ္ဝန္ခ်ီစက္ျဖင့္ ပင့္ယူၿပီး ပုံ ၁.၃၃ တြင္ျပထားသည့္အတိုင္း တပ္ဆင္မည္ျဖစ္ပါသည္။ 

ပုံ ၁.၃ တြင္းတူးစင္အတြက္ ကုန္းပတ္ေထာက္ပ့ံေရးေဘာင္မ်ား ႏွင့္ ေရအေပၚပုိင္းစင္ကုိ ပင့္ယူျခင္းႏွင့္ 
ေျပာင္းျပန္လွန္ ညွိႏိႈင္းမႈျပဳလုပ္ျခင္း 
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ပုိက္လိုင္းတပ္ဆင္ျခင္း 

ဤစီမံကိန္းအတြက္ ေရေအာက္ပိုက္လိုင္းတပ္ဆင္မႈကို ဝမ္းျပားေရယာဥ္ေရေအာက္တပ္ဆင္မႈ 
နည္းလမ္းကို အသံုးျပဳမည္ ျဖစ္ပါသည္။ ေရေအာက္ဝမ္းျပားေရးယာဥ္တပ္ဆင္မႈ၏ အေသးစိတ္ 
ေဖာ္ျပခ်က္ကို ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၄ တြင္ တင္ျပထား 
ပါသည္။  တစ္ရက္လွ်င္ ၂၄ နာရီၾကာ ျပဳလုပ္ေဆာင္ရြက္ႏိုင္လွ်င္၊ ၁-၁.၅ ကီလိုမီတာခန္႔ အရွည္ 
ပိုက္လုိင္းကို တပ္ဆင္ၿပီးေျမာက္ႏိုင္မည္ ျဖစ္ပါသည္။  

ထုတ္လုပ္မႈဆုိင္ရာတူးေဖာ္ေရးကာလ 

တူးေဖာ္ေရးစင္ 

ပင္လယ္ေရအနက္ မီတာ ၂၀၀ အထိ စြမ္းေဆာင္လည္ပတ္ႏိုင္ေသာ ေထာက္ပံ့တူးစက္္ (tender-
assisted rig) ႏွင့္အတူ ပစၥည္းမ်ားတင္ရန္ႏွင့္ လူေနေဆာင္မ်ား ပါရွိေသာ ေထာက္ပံ့ဝမ္းျပား 
ေရယာဥ္ (supporting barge) ကိုအသံုးျပဳလွ်က္ တြင္းတူးစင္မ်ားမွ တြင္းမ်ားကို တူးေဖာ္သြားမည္ 
ျဖစ္ပါသည္ (ပုံ ၁.၄)။ 

ပုံ ၁.၄ ေထာက္ပ့ံတူးစက္မ်ားျပပုံ (Tender Assisted Rigs) 

 

တြင္းတူးစက္မ်ားပုိ႔ေဆာင္ျခင္း/ယူေဆာင္လာျခင္း 

ယခင္တြင္းတူးစက္ရွိေသာေနရာမ်ားမွ တြင္းတူးစက္ျဖဳတ္ယူျခင္းကို ဆဲြယူေရး ေရယာဥ္သံုးစီးျဖင့္ 
ေဆာင္ရြက္ မည္ ျဖစ္ၿပီး၊ ၎တို႔ကို စီမံကိန္းအဆိုျပဳ တြင္းတူးစင္ေနရာမ်ားတြင္ တပ္ဆင္မည္ 
ျဖစ္ပါသည္။ စီမံကိန္းအဆိုျပဳ တြင္းတူးစင္သို႔ တြင္းတူးစက္မ်ားပုိ႔ေဆာင္ျခင္းကာလႏွင့္ 
အကြာအေဝးမွာ ေနာက္ဆံုး တူးေဖာ္ေရးလည္ပတ္ခဲ့ေသာတည္ေနရာ ႏွင့္ အဆိုျပဳ 
တြင္းတူးစင္ေနရာအေပၚ မူတည္ပါသည္။  

ေရနံတြင္းႏွင့္ တြင္းေခါင္းပံုစံဒီဇုိင္း 

တူးေဖာ္ျခင္း ႏွင့္ တြင္းေခါင္းပံုစံမ်ားတပ္ဆင္ျခင္းတြင္ တြင္းတစ္တြင္းခ်င္းစီအတြက္ နည္းလမ္းပံုစံတူ 
ျဖစ္ၿပီး၊ အဆင့္ ၃ ဆင့္ (3 intervals) ျဖင့္ တပ္ဆင္ေဆာင္ရြက္ႏိုင္ပါသည္။ တူးေဖာ္ေရးကာလတြင္၊  
တြင္းေပါက္ကုိ တြင္းတူးသည့္ေခါင္းႏွင့္ တူးေဖာ္ေရးပိုက္ဆက္ကြင္းျဖစ္ေသာ 
တူးေဖာ္ေရးႀကိဳးေခ်ာင္းဖိအားႏွင့္ (ၾကမ္းျပင္) ပံုစံဖဲြစည္းထားမႈသို႔ တူးေဖာ္ယူမည္ ျဖစ္ပါသည္။ 
ထိုးေဖာက္မႈေၾကာင့္ တူးစင္သို႔ က်စ္စာမ်ား ျပန္လည္ေပးပုိ႔ ရွင္းလင္းေရး ကို 
အေထာက္အကူျပဳေစရန္ တူးေဖာ္ေရးပိုက္မွ ပင္လယ္ေရ သို႔မဟုတ္ တူးေဖာ္ေရးတြင္သုံးသည့္ 
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႐ႊံ႕မ်ားကို တြင္းေပါက္သို႔ ပုိ႔ေဆာင္ေပးမည္ ျဖစ္ပါသည္။ အဆင့္ တစ္ခုခ်င္းစီအတြက္ 
ေရနံတြင္းတူးေဖာ္ျခင္း ႏွင့္ တြင္းေခါင္းပံုစံ တပ္ဆင္မႈကုိ ဤ 
ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာတြင္ အေသးစိတ္ ေဖာ္ျပမည္ ျဖစ္ပါသည္။  

တူးေဖာ္ေရးတြင္သုံးသည့္ အရည္မ်ား ႏွင့္ က်စ္စာမ်ား 

တူးေဖာ္ေရးအရည္ (ရႊံ႕ဟုလည္းေခၚပါသည္) ၏ အဓိကရည္ရြယ္ခ်က္မ်ားကို ေအာက္ပါအတိုင္း 
အတိုခ်ဳပ္ေဖာ္ျပထားပါသည္ -  

 က်စ္စာမ်ားကုိ ေရမ်က္ႏွာျပင္ေပၚသို႔သယ္ယူႏိုင္ျခင္း၊  
 တြင္းေပါက္ကို ေအးေစႏိုင္ျခင္းႏွင့္ ေခ်ာေမြ႕ေစႏိုင္ျခင္း၊  
 (ၾကမ္းျပင္)ပံုစံဖဲြစည္းထားမႈတြင္ ဂူေခါင္းမ်ား သို႔မဟုတ္ ဗြက္ေတာမ်ားျဖစ္ေပၚမႈမွ 

ကာကြယ္ရန္ ေရဖိအားကုိ အသံုးျပဳျခင္း၊  
 လည့္ပတ္ေဆာင္ရြက္မႈကို ၾကားျဖတ္ေဆာင္ရြက္ရာ (တူးေဖာ္ေရးပိုက္ကို ေနာက္ထပ္ 

အသစ္ဆက္ရာ) တြင္ တြင္းေခါင္းရိွ ေအာက္သို႔ဖိအားကို ထိန္းထားႏိုင္ရန္ ထြက္ရိွ ပစၥည္း 
မ်ား ((ဥပမာ - က်စ္စာမ်ား ႏွင့္ ဗ႐ုိက္တီးမ်ား) ၏သိပ္သည္းဆကို ထိန္းထားႏိုင္ျခင္း၊  

PTTEPI သည္ ပင္လယ္ေရ၊ ေရအေျချပဳ႐ႊံ႕ (WBM) ႏွင့္ ျပဳလုပ္ထားသည့္တူးေဖာ္ေရးအရည္ (SDF) 
ကဲ့သို႔ေသာ တူးေဖာ္ေရးအရည္အမ်ိဳးအစားမ်ားကိုအသံုးျပဳလွ်က္၊ ေဇာတိကထုတ္ေရးတြင္းမ်ားကို 
တူးေဖာ္ရန္ စီစဥ္ထားပါသည္။ ႐ံႊ႕အမ်ိဳးအစားကုိ လိုအပ္သည့္သြင္ျပင္လကၡဏာေပၚမူတည္၍ ထည့္ 
သြင္းစဥ္းမည္ ျဖစ္ပါသည္။ တူးေဖာ္ေရးက်စ္စာမ်ားမွာ တူးေဖာ္ေရးလုပ္ငန္းစဥ္ကာလအတြင္း ထြက္ 
ရိွလာသည့္ (ၾကမ္းျပင္)ဖဲြ႔စည္းမႈအစအနမ်ားျဖစ္ပါသည္။ PTTEPI သည္ ရႊံ႕မ်ား ႏွင့္ က်စ္စာမ်ား 
အားလံုး ကို ျမန္မာဥပေဒႏွင့္အညီျဖစ္ေစရန္ ႏွင့္ ပတ္ဝန္းက်င္အေပၚထိခိုက္မႈေလ်ာ့နည္းေစရန္ 
အေသအခ်ာေဆာင္ရြက္သြားမည္ ျဖစ္ပါသည္။ ရႊံ႕ႏွင့္ က်စ္စာမ်ား စီမံခန္႔ခဲြေရးအေသးစိတ္အျပည့္ 
အစံုကို ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၄ တြင္ တင္ျပထားပါသည္။  

ေရနံတြင္းၿပီးေျမာက္မႈ 

ထုတ္လုပ္ေရးတြင္းတူးေဖာ္ျခင္းႏွင့္တြင္းမွတ္တမ္းတင္ၿပီးေနာက္၊ တြင္းၿပီးေျမာက္ရန္အတြက္ ကိရိ 
ယာမ်ား ကို တပ္ဆင္မည္ ျဖစ္ပါသည္။ ဤလုပ္ငန္းစဥ္ကို ဤပတ္ဝန္းက်င္ထိခိုက္မႈ ဆန္းစစ္ျခင္း 
အစီရင္ခံစာ၏ အခန္း ၄ တြင္ အေသးစိတ္ေဖာ္ျပထားပါသည္။ 

 စီမံကိန္းအခ်ိန္ဇယား 1.4

စီမံကိန္းအခ်ိန္ဇယား၏ ၿခံဳငံုသံုးသပ္ခ်က္ကုိ  ဇယား ၁.၂ တြင္ ေဖာ္ျပထားပါသည္။ 
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ဇယား ၁.၂ စီမံကိန္းအခ်ိန္ဇယား 

ေဖာ္ျပခ်က္ ၂၀၁၇ ၂၀၁၈ ၂၀၁၉ ၂၀၂၀ ၂၀၂၁ ၂၀၂၂ ၂၀၁၃ 

အဆင့္ 1C                                                         
 - တြင္းတူးစင္ & ပိုက္လိုင္း တပ္ဆင္ျခင္း       ၄ WPs                                             
 - တူးေဖာ္ျခင္း & ၿပီးေျမာက္မႈ         အဆင့္ 1C တူးေဖာ္ျခင္း & ၿပီးေျမာက္မႈ                               
                                                          
အဆင့္ 1D                                                         
 - တြင္းတူးစင္ & ပိုက္လိုင္း တပ္ဆင္ျခင္း                               ၈ WPs               
 - တူးေဖာ္ျခင္း & ၿပီးေျမာက္မႈ                                 အဆင့္ 1D တူးေဖာ္ျခင္း & ၿပီးေျမာက္မႈ 

                                                          

မွတ္ခ်က္ - ထုတ္လုပ္ေရးအဆင့္ကုိ တြင္းၿပီးေျမာက္မႈ ၿပီးေနာက္တြင္ စတင္မည္ ျဖစ္ပါသည္။   
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 သက္ဆုိင္ရာ ဥပေဒမ်ား အက်ဥ္းခ်ဳပ္ 1.5

ျမန္မာႏိုင္ငံအတြက္ အၿပီးသတ္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာ လုပ္ထံုးလုပ္နည္း ကုိ 
၂၀၁၅ ခုႏွစ္ ဒီဇင္ဘာလ ၂၉ ရက္ေန႔တြင္ ထုတ္ျပန္ခဲ့ပါသည္။ ၎လုပ္ထံုးလုပ္နည္းကို သယံဇာတ 
ႏွင့္ ပတ္ဝန္းက်င္ ထိန္းသိမ္းေရး ဝန္ႀကီးဌာန (MONREC) (ယခင္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးႏွင့္ 
သစ္ေတာေရးရာဝန္ႀကီးဌာ - MOECAF ဟုေခၚပါသည္) သည္ သက္ဆိုင္ရာျပည္ေထာင္စုဝန္ႀကီး 
အဖဲြ႔ဝင္မ်ား၊ ျပည္ေထာင္စု ေရွ႕ေနခ်ဳပ္႐ံုး၊ ၿမိဳ႕နယ္စည္ပင္သာယာေရးေကာ္မတီသံုးခု ႏွင့္ အစိုးရ 
မဟုတ္ေသာအဖဲြ႔အစည္းမ်ား (NGOs) ႏွင့္Asian Development Bank Greater Mekong Region 
– Environment Operations Centre (ADB GMS-EOC) မွ ပညာရွင္မ်ား၏ နည္းပညာဆိုင္ရာ 
အေထာက္အပံ့မ်ား ျဖင့္ ဖဲြ႔စည္းထားေသာ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း ဆိုင္ရာ စိစစ္သံုး 
သပ္ေရးအဖဲြ႕ေကာ္မတီ၏ အကူအညီျဖင့္ ျပင္ဆင္ေရးသားခဲ့ပါသည္။ 

အၿပီးသတ္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာ လုပ္ထံုးလုပ္နည္း (ေနာက္ပုိင္းတြင္ ပတ္ဝန္း 
က်င္ ထိခိုက္မႈ ဆန္းစစ္ျခင္း ဆိုင္ရာ လုပ္ထံုးလုပ္နည္းဟု ရည္ညႊန္းေခၚေဝၚသြားပါမည္) အရ၊ 
ဖံြ႕ၿဖိဳးေရးစီမံကိန္းမ်ား ေဆာင္ရြက္ရန္အတြက္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဆိုင္ရာ လိုက္နာ 
ေဆာင္ရြက္မႈသက္ေသခံလက္မွတ္ (ECC) ကို ရရိွရန္ ကနဦးပတ္ဝန္းက်င္ဆန္းစစ္ျခင္း (IEE) 
သို႔မဟုတ္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း (EIA) ကုိ ေဆာင္ရြက္ရန္အတြက္ သတ္မွတ္ခ်က္ 
တစ္ခု ပါဝင္ပါသည္ (1)။ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း ၏ အခန္း ၃ တြင္ ပတ္ဝန္းက်င္ႏွင့္ 
လူမႈေရးအေၾကာင္းအရာမ်ား ႏွင့္ စပ္လ်ဥ္းသည့္ ဥပေဒစာရင္းအျပည့္အစံု ႏွင့္ အဆိုျပဳ ဆုိက္စမစ္ 
တုိင္းတာေရးမ်ား အတြက္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း ေလ့လာမႈ ဆိုင္ရာ ဥပေဒမ်ား 
အပါအဝင္ ဤလုပ္ငန္းစဥ္ကုိ ေနာက္ထပ္ေဖာ္ျပထားပါသည္။  

 အနီးပတ္ဝန္းက်င္အေၾကာင္းအရာေဖာ္ျပခ်က္အက်ဥ္းခ်ဳပ္ 1.6

ကမ္းလြန္စီမံကိန္းလုပ္ငန္းတည္ေနရာမွာ ကမ္းေျခမွကြာေဝးေသာေၾကာင့္  ဆိုက္စမစ္ တိုင္းတာေရး 
ဧရိယာ၏ ဇီဝဆိုင္ရာသဘာဝအေျခအေနသည္ ပုိမိုေကာင္းမြန္ေသာ ကမ္းနီး ဧရိယာမ်ားႏွင့္ 
ႏိႈင္းယွဥ္လွ်င္ ေဂဟစနစ္ တန္းဖိုးအရ နည္းပါးသည္ဟု သတ္မွတ္ပါသည္။   ေရနက္ပုိင္းစီမံကိန္းမ်ား 
သည္ ပင္လယ္ကမ္းေျခရိွေက်းရြာမ်ားသို႔ ႀကီးမားသည့္ေဂဟဆိုင္ရာအေရးပါမႈေထာက္ပ့ံေနသည္ဟု 
မေမွ်ာ္လင့္ရပါ။ သုိ႔ရာတြင္၊ အဏၰဝါႏုိ႔တိုက္သတၱဝါ မ်ား၊ ပင္လယ္လိပ္မ်ား ႏွင့္ ပင္လယ္ေပ်ာ္ 
ငွက္မ်ားသည္ ဤေရျပင္မ်ားတြင္ အခါအားေလ်ာ္စြာ ျဖတ္သန္း သြားလာလ်က္ရိွသည္ကို မွတ္သား 
ရပါသည္။ 

ထို႔အျပင္၊ ၂၀၀၉ ႏွင့္ ၂၀၁၆ တြင္ စီမံကိန္းဧရိယာရိွ အေျခခံအခ်က္အလက္မ်ားေလ့လာမႈရလဒ္ 
သံုးသပ္ခ်က္ (အခန္း ၅ တြင္ တင္ျပထားသည့္အတိုင္း) မွ ေအာက္ပါတို႔ကို အက်ဥ္ခ်ဳပ္ေဖာ္ျပ 
အပ္ပါသည္ -  

 ေရေအာက္ၾကမ္းျပင္ေနသက္ရွိသတၱဝါမ်ားႏွင့္ ေရေမ်ာေလွးမ်ား - ေရေမ်ာေလွး၊ ငါးပုိ 
ေလာက္ လမ္းမ်ား ႏွင့္ ေရေအာက္ၾကမ္းျပင္ေနသက္ရိွသတၱာဝါမ်ားသည္ ၂၀၀၉ ႏွင့္ 
၂၀၁၆ စစ္တမ္းမ်ားကာလအၾကားတြင္ ပံုမွန္အေျခအေနတြင္ရွိေနၿပီး၊ အဆက္မျပတ္ 

                                                      

(1) ျပည္ေထာင္စုသမၼတျမန္မာႏုိင္ငံေတာ္၏ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဥပေဒ (၂၀၁၂) ၏ ပုဒ္မ ၇ ႏွင့္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရး 
ဆိုင္ရာ နည္းဥပေဒ (၂၀၁၄) ၏ ပုဒ္မ ၅၂၊ ၅၃ ႏွင့္ ၅၅ တို႔အရ ျဖစ္ပါသည္။ 
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ေလ်ာ့နည္း သြားျခင္းမရိွေၾကာင္း (အခ်ိဳ႕ညႊန္းကိန္းမ်ားအရ၊ တခ်ိဳ႕မွာ တိုးပြားလာၿပီး၊ 
တခ်ိဳ႕မွာ ေလ်ာ့ နည္းသြားၾကေသာ္လည္း၊ ေလ်ာ့နည္းသြားမႈမွာ 
အခ်ိန္ၾကာလာသည္ႏွင့္အမွ် ေဂဟစနစ္ 
တစ္ခုလံုး၏ေကာင္းမြန္ေသာတစ္ခုလံုးအေျခအေနႏွင့္ ခိ်တ္ဆက္ေနမႈ မရွိ ေၾကာင္း) 
ေတြ႕ရိွရပါသည္။  

 ပင္လယ္ေရအရည္အေသြး - ပင္လယ္ေရအရည္အေသြးႏွင့္စပ္လ်ဥ္း၍ တိုင္းတာမႈ ညႊန္း
ကိန္းအားလံုး နီးပါးသည္ သက္ဆိုင္ရာစံခ်ိန္စံညႊန္းမ်ားႏွင့္ ကိုက္ညီမႈရိွပါသည္။ ႁခြင္းခ်က္
တစ္ခုမွာ ေအာက္ဆီဂ်င္ပါဝင္မႈ (dissolved oxygen) ျဖစ္ပါေသာ္လည္း၊ ယင္းကဲ့သို႔
စံခ်ိန္စံညႊန္း ေအာက္နိမ့္ပါးသည့္ေတြ႕ရိွရမႈမွာ ပံုမွန္အားျဖင့္ ေအာက္ဆီဂ်င္ပါဝင္မႈ နည္းပါး
သည့္ ေရအနက္ ၅၀ မီတာေအာက္ေနရာတြင္ ျဖစ္ပါသည္။  ထို႔အျပင္၊ ၂၀၀၉ ႏွင့္ ၂၀၁၆
စစ္တမ္းမ်ားကာလအၾကား၊ ေဗရီယမ္ဓါတ္ (barium)၊ ခ႐ုိမီယမ္ (chromium)၊ သံဓါတ္
(iron)၊ ႏွင့္ ျပဒါးဓါတ္ (mercury) တို႔မ ွလဲြ၍ အေရးပါေသာေျပာင္းလဲမႈကုိ ညႊန္းကိန္းမ်ား
တြင္ မေတြ႕ရိွရပါ။ ဤညႊန္းကိန္းမ်ား၏ ျဒပ္ပါဝင္မႈမ်ားတိုးပြားလာျခင္းမွာ ကာလတစ္ခု
အတြင္း ျပဳလုပ္ၿပီးသည့္ တူးေဖာ္ေရးႏွင့္ ထုတ္လုပ္ေရးလုပ္ငန္းမ်ားေၾကာင့္ဟု မွတ္ယူ
ေကာင္း မွတ္ယူႏိုင္မည္ ျဖစ္ပါသည္။ သို႔ရာတြင္၊ အဆင့္မ်ားမွာ သက္ဆိုင္ရာစံခ်ိန္စံညႊန္း
မ်ားေအာက္ ေရာက္ရွိေနၿပီး ကုိက္ညီမႈရွိ္ပါသည္။ ၿခံဳငုံသံုးသပ္ရလွ်င္၊ စီမံကိန္းဧရိယာရိွ
ပင္လယ္ ေရ အရည ္ အေသြး မွာ ေကာင္းမြန္ၿပီး၊ သက္ေရာက္ျဖစ္ေပၚရန္
ထိခိုက္လြယ္မႈနည္းပါး ပါသည္။

 အနည္အနစ္အရည္အေသြး - စစ္တမ္းႏွစ္ခုလံုးရလဒ္မ်ားမွ တိုင္းတာမႈညႊန္းကိန္းမ်ား အား
လံုး နီးပါးသည္ NOAA အနည္အနစ္အရည္အေသြးလမ္းညႊန္ခ်က္မ်ား (ERL ႏွင့္ ERM) ႏွင့္
ကုိက္ညီမႈရိွေၾကာင္း ေတြ႔ရိွရပါသည္။ ႁခြင္းခ်က္တစ္ခုမွာ နီကယ္ျဒပ္စင္ (Nickel) ျဖစ္ပါ
သည္။ ၎ကို ၂၀၀၉ ခုႏွစ္ စစ္တမ္းတြင္ ၂၉-၆၃ မီလီဂရမ္/ကီလိုဂရမ္ ႏွင့္ ၂၀၁၆ ခုႏွစ္
စစ္တမ္းတြင္ ၅.၉၉-၃၉.၅၆ မီလီဂရမ္/ကီလိုဂရမ္ သို႔ ကဲြလဲြမႈကိုေတြ႔ရိွရၿပီး၊ 2009 ခုႏွစ္
ကာလတြင္ တိုင္းတာခဲ့ေသာ အာဆင္နစ္ (Arsenic –As) ကုိ ERL အထက္ ၃-၂၀ မီလီ
ဂရမ္/ကီလိုဂရမ္ ၌ ေတြ႕ရိွရပါသည္။ ၂၀၀၉ ႏွင့္ ၂၀၁၆ ကာလအၾကား နီကယ္ ႏွင့္
အာဆင္နစ္ ပါဝင္မႈ မွာ ေလ်ာ့သြားေၾကာင္း မွတ္ယူရမည္ ျဖစ္ပါသည္။ အျခားမွတ္သား
ေလာက္သည့္ရလဒ္မ်ားမွာ ၂၀၀၉ ႏွင့္ ၂၀၁၆ ကာလအၾကား အနည္အနစ္ရိွ ေဗရီယမ္
ဓါတ္ ပါဝင္မႈသည္ ႀကီးမားစြာတိုးပြားလာေၾကာင္း ေတြ႕ရိွရပါသည္။

အနီးပတ္ဝန္းက်င္ဆိုင္ရာ ေနာက္ထပ္အေသးစိတ္အခ်က္အလက္မ်ားကို ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၅ တြင္ တင္ျပထားပါသည္။  

 အဓိက သက္ေရာက္မႈမ်ား ႏွင့္ ေလွ်ာ့ခ်ေရးအစီအမံမ်ားကုိတင္ျပျခင္း 1.7

္ 

သက္ေရာက္မႈဆန္းစစ္ျခင္း၏ ရလဒ္ ႏွင့္ အဓိကေလ်ာ့က်ေစေရးလုပ္ငန္းမ်ား အပါအဝင္ စီမံကိန္း ေ
ၾကာင့္ အဓိကသက္ေရာက္မႈ အက်ဥ္းခ်ဳပ္ ကို ဇယား ၁.၃ တြင စာရင္းျပဳစုထားပါသည္။ ဤသည ္မွာ 
အေရးအပါဆံုး သက္ေရာက္မႈမ်ားႏွင့္ ေလွ်ာ့ခ်ေရးလုပ္ငန္းမ်ား၏ အက်ဥ္းခ်ဳပ္သာ ျဖစ္ပါသည္။ 
လုပ္ငန္းရပ္တစ္ခုခ်င္းစီ ေ ၾကာင့္ ဖစ္ေပၚလာႏိုင္သည့္သက္ေရာက္မႈအားလံုး အေသးစိတ္အျပည့္အစံ ု
ကို အခန္း ၆  တြင္ တင္ျပထားၿပီး၊ သက္ေရာက္မႈတစ္ခုခ်င္းစီအတြက ္ေလွ်ာ့ခ်ေရးလုပ္ငန္းမ်ားစာရင္း 
ကိအုခန္း ၈ တြင္ တင္ျပထားပါသည္။ 



ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI 

ကမ္းလြန္ ေဇာတိက အဆင့္ 1C/1D EIA  အစီရင္ခံစာ  NOVEMBER, 2017 

1-39

ေဖာ္ထုတ္ထားေသာျဖစ္လာဖြယ္ရိွသည့္ သက္ေရာက္မႈကို ေလွ်ာ့ခ်ရန္ ႏွင့္/သို႔မဟုတ္ ႀကီးမားသည့္ 
သက္ေရာက္မႈ တစ္ခုခု ျဖစ္လွ်င္၊ ၎၏ ပမာဏႏွင့္ ျပင္းထန္မႈကို ကန္႔သတ္ႏိုင္ရန္ အတြက္ ေလွ်ာ့ 
ခ်ေရး လုပ္ငန္းမ်ားကို အသံုးျပဳမည္ ျဖစ္ပါသည္။ အဆိုျပဳေလ်ာ့က်ေစေရးလုပ္ငန္းမ်ား၏ ရည္ရြယ္ 
ခ်က္မွာ စီမံကိန္း လုပ္ငန္းမ်ားျပဳလုပ္ေနစဥ္အေတာအတြင္း၊ ေဖာ္ထုတ္ထားသည့္သက္ေရာက္မႈမ်ား 
ကို စီမံခန္႔ခဲြရန္၊ စည္းမ်ဥ္း စည္းကမ္းမ်ားႏွင့္အညီျဖစ္ေစရန္ ႏွင့္ လက္ခံထားသည့္ ႏိုင္ငံတကာ 
လုပ္ငန္းမ်ားအေလ့အထ စံညႊန္းမ်ား ကို လည္း ေသခ်ာေစရန္ ျဖစ္ပါသည္။ 

ေဖာ္ထုတ္ထားေသာ ျဖစ္လာႏုိင္သည့္ သက္ေရာက္မႈမ်ားအားလံုးသည္ ဤေလ်ာ့က်ေစေရးလုပ္ငန္း 
မ်ား အ ေကာင္အထည္ေဖာ္ျခင္းျဖင့္ နည္းလမ္းမွန္စြာစီမံခန္႔ခဲြႏိုင္မည္ျဖစ္ၿပီး၊ စီမံကိန္းလုပ္ငန္းမ်ား 
ေၾကာင့္ ႂကြင္းက်န္ သက္ေရာက္မႈမ်ားမရွိႏိုင္ေၾကာင္း တင္ျပအပ္ပါသည္။
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ဇယား ၁.၃ တပ္ဆင္မႈကာလအတြင္း စီမံကိန္းအတြက္ အဓိက ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

ပတ္ဝန္းက်င္ဆုိင္ရာ ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

1. ေလထုအရည္အေသြး 1.1. တူးေဖာ္ေရးစင္၊ လူေနေဆာင္၊ တြင္းတူးစင္မ်ား၊ ေထာက္ပံ့ေရး 
ေရယာဥ္မ်ား တပ္ဆင္ေရးစက္မ်ားလည္ပတ္မႈေၾကာင့္၊ ေလာင္စာ 
ေလာင္ကြ်မ္းမႈမွ ေလထုတ္လႊတ္မႈမ်ား။ 

1.1.1. ေလာင္စာေလာင္ကြ်မ္းမႈကုိစြမ္းရည္ျပည့္ဝစြာေဆာင္ရြက္ႏုိင္ရန္ ထုတ္လုပ္သူမ်ား၏ အႀကံျပဳခ်က္မ်ား 
/ထိန္းသိမ္းေရး အခ်ိန္ဇယား အတုိင္း စက္ပစၥည္းမ်ားအားလုံးအတြက္ ပံုမွန္စစ္ေဆးျခင္း ႏွင့္ 
ကာကြယ္ထိန္းသိမ္းျခင္း တို႔ကုိ ျပဳလုပ္ေဆာင္ရြက္ျခင္း။ 

2. ပင္လယ္ေရအရည္အေသြး 2.1. ေရယာဥ္မ်ား ႏွင့္ တူးေဖာ္ေရးစင္ မွ ဆီပါဝင္သည့္ေရဆုိးမ်ား 
(ေရယာဥ္ဝမ္းျပားေရ၊ စက္ခန္း ႏွင့္ ကုန္းပတ္မွစြန္႔ထုတ္သည့္ ဆီ-
ဓာတုပါဝင္သည့္ ေရဆုိး) စြန္႔ထုတ္ျခင္းေၾကာင့္ ပင္လယ္ေရ 
အရည္အေသြးအေပၚ ထိခုိက္မႈ။  

2.1.1. စီမံကိန္းေရယာဥ္မ်ားကုိ MARPOL ၇၃/၇၈ ႏွင့္ PTTEPI ၏ စြန္႔ပစ္ပစၥည္းစီမံခန္႔ခဲြမႈအစီအစဥ္အရ 
သတ္မွတ္ခ်က္မ်ားႏွင့္အညီ လည္ပတ္ေစျခင္း။  

2.2. တူးေဖာ္ေရးစင္၊ လူေနေဆာင္၊ ေထာက္ပံ့ေရး ေရယာဥ္မ်ားမွ ေရဆုိး 
ႏွင့္ မိလႅာေရးဆုိးစြန္႔ထုတ္မႈေၾကာင့္ ပင္လယ္ေရ အရည္အေသြးအ 
ေပၚ ထိခိုက္မႈ။  

2.2.1. အနီးဆုံးကမ္းမွ ေရမုိင္ ၁၂ မိုင္ (၂၂.၂၂ ကီလုိမီတာ) အကြာေဝးေက်ာ္သုိ႔ သယ္ယူမစြန္႔ထုတ္မီ 
မိလႅာေရဆုိးမ်ားကုိ စြန္႔ပစ္ေရသန္႔စင္ေရးစနစ္ျဖင့္ သန္႔စင္ျခင္း၊ စြန္႔ထုတ္ေရမ်ားသည္ MARPOL 
၇၃/၇၈ ၏သတ္မွတ္ခ်က္မ်ားႏွင့္ အညီျဖစ္ျခင္း။  

2.3. တူးေဖာ္ေရးစင္တပ္ဆင္ျခင္း၊ တြင္းတူးစင္မ်ား(WPs) တပ္ဆင္ျခင္း၊ 
ေရ ေအာက္ပုိက္လိုင္းတပ္ဆင္ျခင္းတုိ႔သည္ ပင္လယ္ၾကမ္းျပင္ 
ဧရိယာ၏ ၾကမ္းျပင္အနည္အနစ္ပမာဏအနည္းငယ္အေပၚ 
ထိခိုက္ႏိုင္ျခင္း ႏွင့္ ပင္လယ္ေရပုိမုိေနာက္က်ိျခင္း ႏွင့္ ပင္လယ္ 
ၾကမ္းျပင္ တြင ္ စီမံကိန္းေနရာတစ္ဝိုက္ အေျခအေနမ်ား ေျပာင္းလဲ 
ေစျခင္း။  

2.3.1. ေရေအာက္ပုိက္လိုင္းမ်ားကုိ ေသာင္မတူးဘဲ ပင္လယ္ၾကမ္းျပင္ေပၚတြင္ တိုက္႐ိုက္တပ္ဆင္ 
ေဆာင္ရြက္ျခင္း။ 

2.3.2. ပင္လယ္ၾကမ္းျပင္ သုိ႔ ထိုးေဖာက္သည္အနက္မကုိ ေလွ်ာ့ခ်ရန္ႏွင့္ စင္၏ တည္ၿငိမ္မႈတစ္ခုလုံးကုိ 
ထိန္းႏုိင္ရန္ တူးေဖာ္ေရးစင္၏ ေျခတုိင္မ်ားကုိ ေအာက္ေျခအစဥ္အခဲလံုးခြ်န္ (spud-can)ျဖင့္ 
ေဆာင္ရြက္ျခင္း။  

2.4. ပိုက္လုိင္းစစ္ေဆးျခင္းမွစြန္႔ပစ္ရည္စြန္႔ထုတ္ျခင္း တြင ္
သံုးေသာဆုိးေဆး၊ ေအာက္ဆီဂ်င ္ စုပ္ယူတတ္ၿပီး၊ 
ပိုးမႊားေပါင္းသတ္ေဆးမ်ားမွ ပင္လယ္ ေရ အရည္ 
အေသြးအေပၚထိခိုုက္မႈ။  

2.4.1. ပိုက္လိုင္းစစ္ေဆးျခင္းအတြက္ ဇီဝအရည္အေသြးကုိမထိခုိက္၊ ပတ္ဝန္းက်င္က်င္အတြက္ လက္ခံ 
ႏိုင္ဖြယ္ရိွေသာ ဓါတုပစၥည္းမ်ားကုိ အသုံးျပဳျခင္း၊ 
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က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

3. ပင္လယ္ၾကမ္းျပင္ သြင္ျပင္လကၡဏာမ်ား 3.1. ပင္လယ္ၾကမ္းျပင္အနည္အနစ္သြင္ျပင္မ်ားအေပၚ တြင္းတူးစက္၊ 
ပိုက္လုိင္း၊ ႏွင့္ တြင္းတူးစင္တပ္ဆင္ျခင္းမ်ား၊ 
ေက်ာက္ခ်ျခင္းမ်ားေၾကာင့္ ထိခိုက္ႏုိင္ျခင္း။  

3.1.1. တြင္းတူးစက္တပ္ဆင္မႈေၾကာင့္ ထိခိုက္ႏိုင္ဖြယ္ရိွသည့္ ပင္လယ္ၾကမ္းျပင္အဂၤါရပ္မ်ားကို 
သတ္မွတ္ႏိုင္ရန္ ပင္လယ္ၾကမ္းျပင္တိုင္းတာေရး ျပဳလုပ္ေဆာင္ရြက္ျခင္း။  

  3.1.2. ပင္လယ္ၾကမ္းျပင္ သုိ႔ ထိုးေဖာက္သည္အနက္မကုိ ေလွ်ာ့ခ်ရန္ႏွင့္ စင္၏ တည္ၿငိမ္မႈတစ္ခုလုံးကုိ 
ထိန္းႏုိင္ရန္ တူးေဖာ္ေရးစင္၏ ေျခတုိင္မ်ားကုိ ေအာက္ေျခအစဥ္အခဲလံုးခြ်န္ (spud-can)ျဖင့္ 
ေဆာင္ရြက္ျခင္း။ 

4. ပင္လယ္သက္ရွိသတၱဝါမ်ား ႏွင့္ 
ပင္လယ္ေဂဟစနစ္ 

4.1. ေရယာဥ္မ်ား ႏွင့္ ကမ္းလြန္အေဆာက္အအုံမ်ားမွ စြန္႔ပစ္ပစၥည္း၊ 
စြန္႔ပစ္ေရ ႏွင့္ စြန္႔ထုတ္မႈမ်ားသည္ ပင္လယ္ေရ ႏွင့္ အနည္အနစ္မ်ား 
အေပၚ ထိခိုက္မႈ။ ၎မွ ေရမ်က္ႏွာျပင္အဆင့္ ႏွင့္ ပင္လယ္ၾကမ္းျပင္ 
ရိွ အဏၰဝါေဂဟစနစ္ေနရာမ်ားအေပၚ သြယ္ဝိုက္၍ ထိခိုက္ႏိုင္မႈ။  

4.1.1. အထက္ပါ နံပါတ္ ၂ ႏွင့္ ၃ အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကို အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 

 4.2. တြင္းတူးစက္တပ္ဆင္ျခင္း၊ ေရေအာက္ပုိက္လိုင္း ႏွင့္ 
တြင္းတူးစင္(WP)  တပ္ဆင္ျခင္း ေၾကာင့္ ပင္လယ္ေရ 
အရည္အေသြး ႏွင့္ အနည္အနစ္ အေပၚ ထိခုိက္ႏုိင္ျခင္း ႏွင့္ 
ပင္လယ္သက္ရွိ သတၱဝါမ်ား ႏွင့္ ပင္လယ္ေဂဟစနစ္အေပၚ 
တစ္ဆင့္ခံ ထိခိုက္ႏိုင္မႈ။  

4.2.1. အထက္ပါ နံပါတ္ ၂ ႏွင့္ ၃ အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကို အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 

လူမႈဆုိင္ရာေလွ်ာ့ခ်ေရးအစီအမံမ်ား  

5. ေရလုပ္ငန္းလုပ္ကုိင္ေသာရပ္ရြာမ်ား/ေရလုပ္ငန္း 5.1. တြင္းတူးစက္၊ တြင္းတူးစင္မ်ား (WPs) ႏွင့္ ေရယာဥ္မ်ား ႏွင့္ ၅၀၀ 
မီတာ အႏၱရာယ္ကင္းရွင္းေရးဇုန္တို႔ ရွိေနျခင္းေၾကာင့္ ငါးဖမ္း ေနရာ 
မ်ား ေလွ်ာ့နည္းသြားျခင္း။  

5.1.1. တြင္းတူးစင္ (WP) သယ္ယူပုိ႔ေဆာင္ျခင္း၊ တြင္းတူးစင္ (WP) တပ္ဆင္ျခင္း သို႔မဟုတ္ ပိုက္လုိင္း 
တပ္ဆင္ျခင္း တုိ႔ မျပဳလုပ္မီ ျမန္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္းႏွင့္ ညွိႏိႈင္းလွ်က္ စီမံကိန္း 
ဆုိင္ရာလုပ္ငန္းမ်ားႏွင့္ စပ္လ်ဥ္းသည့္ “ေရေၾကာင္းသတိေပးခ်က္” ထုတ္ျပန္ျခင္းတုိ႔ကို သက္ဆုိင္ရာ 
အဖဲြ႕အစည္းမ်ား (ငါးလုပ္ငန္းဦးစီးဌာန၊ ေမြးျမဴေရး၊ ေရလုပ္ငန္း ႏွင့္ ေက်းလက္ဖံြ႕ၿဖိဳးေရး ဝန္ႀကီးဌာန 
ႏွင့္ ျမန္မာ့ေရတပ္) သို႔ အနည္းဆုံး ရက္ေပါင္း ၃၀ ႀကိဳတင္၍ အေၾကာင္းၾကားေဆာင္ရြက္ျခင္း။  

  5.1.2. တြင္းတူးစင္မ်ား (WPs)၊ ပိုက္လုိင္းတပ္ဆင္ေရးဝမ္းျပားေရယာဥ္ ႏွင့္ တူးေဖာ္ေရးစင္ ပတ္လည္တြင ္
၅၀၀ မီတာရွိ ေဘးအႏၱရာယ္ကင္းရွင္းေရးဇုန္ကုိ သတ္မွတ္ထားရွိျခင္း။  

 5.2. ပင္လယ္ေရ ႏွင့္ အနည္အနစ္ ထိခုိက္မႈေၾကာင့္ တစ္ဆင့္ခံ ပင္လယ္ 
ေဂဟဆုိင္ရာအေရအတြက္ႏွင့္ အရည္အေသြး ေလ်ာက်ေစႏုိင္ျခင္း။  

5.2.1. အထက္ပါ နံပါတ္ ၂ အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 
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က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

6. သေဘၤာသြားလာမႈ/ေရေၾကာင္းသြားလာမႈ 6.1. ကုန္းေပၚမွ တြင္းတူးစက္၊ တြင္းတူးစင္မ်ား (WPs)၊ ႏွင့္ ကိရိယာမ်ား 
သယ္ ယူပုိ႔ေဆာင္ေရးကာလအတြင္း ပင္လယ္ေရယာဥ္မ်ား၏  
ေရေၾကာင္း သြားလာမႈအေျခအေနမ်ားအေပၚ အေႏွာင့္အယွက္ 
ျဖစ္ေပၚႏိုင္ျခင္း။  

6.1.1. တြင္းတူးစင္ (WP) သယ္ယူပုိ႔ေဆာင္ျခင္း၊ တြင္းတူးစင္ (WP) တပ္ဆင္ျခင္း သို႔မဟုတ္ ပိုက္လုိင္း 
တပ္ဆင္ျခင္း တုိ႔ မျပဳလုပ္မီ ျမန္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္းႏွင့္ ညွိႏိႈင္းလွ်က္ စီမံကိန္း 
ဆုိင္ရာလုပ္ငန္းမ်ားႏွင့္ စပ္လ်ဥ္းသည့္ “ေရေၾကာင္းသတိေပးခ်က္” ထုတ္ျပန္ျခင္းတုိ႔ကို သက္ဆုိင္ရာ 
အဖဲြ႕အစည္းမ်ား (ငါးလုပ္ငန္းဦးစီးဌာန၊ ေမြးျမဴေရး၊ ေရလုပ္ငန္း ႏွင့္ ေက်းလက္ဖံြ႕ၿဖိဳးေရး ဝန္ႀကီးဌာန 
ႏွင့္ ျမန္မာ့ေရတပ္) သို႔  အနည္းဆုံး ရက္ေပါင္း ၃၀ ႀကိဳတင္၍ အေၾကာင္းၾကားေဆာင္ရြက္ျခင္း။ 

 6.2. ကမ္းလြန္အေဆာက္အအုံမ်ားရိွေနျခင္းေၾကာင့္ ေရေၾကာင္း သြား 
လာမႈအေပၚ အေႏွာင့္အယွက္ျဖစ္ေပၚႏုိင္ျခင္း။  

6.2.1. တြင္းတူးစင္ (WP) သယ္ယူပုိ႔ေဆာင္ျခင္း၊ တြင္းတူးစင္ (WP) တပ္ဆင္ျခင္း သို႔မဟုတ္ ပိုက္လုိင္း 
တပ္ဆင္ျခင္း တုိ႔ မျပဳလုပ္မီ ျမန္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္းႏွင့္ ညွိႏိႈင္းလွ်က္ စီမံကိန္း 
ဆုိင္ရာလုပ္ငန္းမ်ားႏွင့္ စပ္လ်ဥ္းသည့္ “ေရေၾကာင္းသတိေပးခ်က္” ထုတ္ျပန္ျခင္းတုိ႔ကို သက္ဆုိင္ရာ 
အဖဲြ႕အစည္းမ်ား (ငါးလုပ္ငန္းဦးစီးဌာန၊ ေမြးျမဴေရး၊ ေရလုပ္ငန္း ႏွင့္ ေက်းလက္ဖံြ႕ၿဖိဳးေရး ဝန္ႀကီးဌာန 
ႏွင့္ ျမန္မာ့ေရတပ္) သို႔ အနည္းဆုံး ရက္ေပါင္း ၃၀ ႀကိဳတင္၍ အေၾကာင္းၾကားေဆာင္ရြက္ျခင္း။ 

  6.2.2. တြင္းတူးစင္မ်ား (WPs) ႏွင့္ တူးေဖာ္ေရးစင္ ပတ္လည္တြင ္၅၀၀ မီတာရွိ ေဘးအႏၱရာယ္ကင္းရွင္းေရး 
ဇုန္ကုိ သတ္မွတ္ထားရွိျခင္း၊ ႏွင့္ တုိက္မိျခင္းမွ ႀကိဳတင္ကာကြယ္ႏုိင္ရန္ ေဘးအႏၱရာယ္ကင္းရွင္းေရး 
ဇုန္သုိ႔ ခ်ဥ္းကပ္လာေသာ ငါးဖမ္းေရယာဥ္မ်ား ႏွင့္ ကုန္သြယ္ေရးေရယာဥ္မ်ားကုိ ေစာင့္ၾကည့္ရန္ 
ေထာက္ပ့ံေရးေရယာဥ္မ်ား ထားရွိျခင္း။  
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ဇယား ၁.၄ ဖံြ႕ၿဖိဳးေရးတြင္းတူးေဖာ္ေရးကာလအတြင္း စီမံကိန္းအတြက္ အဓိကေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

ပတ္ဝန္းက်င္ဆုိင္ရာ ေလွ်ာ့ခ်ေရးအစီအမံမ်ား  

1. ေလထုအရည္အေသြး 

 

1.1. တြင္းတူးစက္၊ လူေနေဆာင္၊ တြင္းတူးစင္မ်ား၊ ေထာက္ပ့ံေရး 
ေရယာဥ္မ်ား တပ္ဆင္ေရးစက္မ်ားလည္ပတ္မႈေၾကာင့္၊ ေလာင့္စာ 
ေလာင္ကြ်မ္းမႈမွ ေလထုတ္လႊတ္မႈမ်ား။ 

1.1.1. ေလာင္စာေလာင္ကြ်မ္းမႈကုိစြမ္းရည္ျပည့္ဝစြာေဆာင္ရြက္ႏုိင္ရန္ ထုတ္လုပ္သူမ်ား၏ အႀကံျပဳခ်က္မ်ား 
/ထိန္းသိမ္းေရး အခ်ိန္ဇယား အတုိင္း စက္ပစၥည္းမ်ားအားလုံးအတြက္ ပံုမွန္စစ္ေဆးျခင္း ႏွင့္ ကာ 
ကြယ္ထိန္းသိမ္းျခင္း တို႔ကုိ ျပဳလုပ္ေဆာင္ရြက္ျခင္း။ 

2. ပင္လယ္ေရအရည္အေသြး 2.1.  ႐ႊံ႕မ်ား ႏွင့္ က်စ္စာမ်ား ကို ပင္လယ္သို႔ စြန္႔ထုတ္ျခင္းသည္ 
ပင္လယ္ေရ ႏွင့္ အနည္အနစ္ အရည္အေသြးအေပၚ ထိခိုက္ႏုိင္ျခင္း။ 

2.1.1. ႐ႊံ႕ ႏွင့္ က်စ္စာမ်ား၏ အရည္အတြက္ကုိ ေလွ်ာ့ခ်ႏုိင္ရန္ ေသးငယ္ေသာတူးေဖာ္ေရးတြင္းကို အသုံးျပဳ 
ျခင္း။  

  2.1.2. SDF ဆုိင္ရာတူးေဖာ္ေရးအတြက္၊ ႐ႊ႔ံ႕ကို တတ္ႏိုင္သမွ်ျပန္လည္အသုံးျပဳႏုိင္ရန္ ပိတ္ထားေသာစနစ္ 
အတြင္း တူးေဖာ္ေရးေဆာင္ရြက္ျခင္း။  

  2.1.3. ျမန္မာ့ အမ်ိဳးသားပတ္ဝန္းက်င္အရည္အေသြး (ထုတ္လႊတ္မႈ) လမ္းညႊန္ခ်က္ တြင္ ေဖာ္ျပထားသည့္ 
အတုိင္း၊ က်စ္စာမ်ားပင္လယ္တြင္ပ်ံ႕ႏွံမႈဧရိယာကုိ ကန္႔သတ္ႏိုင္ရန္ ပင္လယ္မ်က္ႏွာျပင္ေအာက္ 
ေရလံုသည့္အခန္းမွတစ္ဆင့္ က်စ္စာမ်ားကို စြန္႔ထုတ္ရမည္ ျဖစ္ပါသည္။  

 2.2. ေရယာဥ္မ်ား ႏွင့္ တြင္းတူးစက္ မွ ဆီပါဝင္သည့္ေရဆုိးမ်ား 
(ေရယာဥ္ဝမ္းျပားေရ၊ စက္ခန္း ႏွင့္ ကုန္းပတ္မွစြန္႔ထုတ္သည့္ ဆီ-
ဓာတုပါဝင္သည့္ ေရဆုိး) စြန္႔ထုတ္ျခင္းေၾကာင့္ ပင္လယ္ေရ 
အရည္အေသြးအေပၚ ထိခုိက္မႈ။ 

2.2.1. စီမံကိန္းေရယာဥ္မ်ားကုိ MARPOL ၇၃/၇၈ ႏွင့္ PTTEPI ၏ စြန္႔ပစ္ပစၥည္းစီမံခန္႔ခဲြမႈအစီအစဥ္အရ 
သတ္မွတ္ခ်က္မ်ားႏွင့္အညီ လည္ပတ္ေစျခင္း။ 

 2.3. တြင္းတူးစက္္၊ လူေနေဆာင္၊ ေထာက္ပံ့ေရး ေရယာဥ္မ်ားမွ ေရဆုိး 
ႏွင့္ မိလႅာေရးဆုိးစြန္႔ထုတ္မႈေၾကာင့္ ပင္လယ္ေရ အရည္အေသြးအ 
ေပၚ ထိခိုက္မႈ။ 

2.3.1. အနီးဆုံးကမ္းမွ ေရမုိင္ ၁၂ မိုင္ (၂၂.၂၂ ကီလုိမီတာ) အကြာေဝးေက်ာ္သုိ႔ သယ္ယူမစြန္႔ထုတ္မီ 
မိလႅာေရဆုိးမ်ားကုိ စြန္႔ပစ္ေရသန္႔စင္ေရးစနစ္ျဖင့္ သန္႔စင္ျခင္း။ စြန္႔ထုတ္ေရမ်ားသည္ MARPOL 
၇၃/၇၈ ၏သတ္မွတ္ခ်က္မ်ားႏွင့္ အညီျဖစ္ျခင္း။ 

3. ပင္လယ္ၾကမ္းျပင္ သြင္ျပင္လကၡဏာမ်ား 3.1. တူးေဖာ္ေရး႐ႊံ႕ ႏွင့္ က်စ္စာမ်ားစြန္႔ထုတ္မႈေၾကာင့္ ပင္လယ္ၾကမ္းျပင္ 
အနည္အနစ္သြင္ျပင္မ်ားအေပၚ ထိခိုက္ႏိုင္ျခင္း။ 

3.1.1.  ႐ႊံ႕ ႏွင့္ က်စ္စာမ်ား၏ အရည္အတြက္ စြန္႔ထုတ္မႈကုိ ေလွ်ာ့ခ်ႏုိင္ရန္ ေသးငယ္ေသာတူးေဖာ္ေရး 
တြင္းကို အသုံးျပဳ ျခင္း။ 
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က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

4. ပင္လယ္သက္ရွိသတၱဝါမ်ား ႏွင့္ 
ပင္လယ္ေဂဟစနစ္ 

4.1. ႐ႊံ႕မ်ား ႏွင့္ က်စ္စာမ်ားစြန္႔ထုတ္မႈမွ ေနာက္က်ိျခင္း၊ ဟုိက္ဒ႐ိုကာဗြန္ 
ညစ္ညမ္းေစျခင္း၊ တူးေဖာ္ရးက်စ္စာ႐ံႊ႕မ်ား ႏွင့္ က်စ္စာမ်ား၏ 
အဆိပ္ျဖစ္ေစမႈ ႏွင့္ ႀကီးမားေသာ သတၱဳ/ဗ႐ုိက္တီး ညစ္ညမ္း 
ေစျခင္းတုိ႔ေၾကာင့္ ပင္လယ္ေဂဟစနစ္အေပၚ (ေရလႊာေနငါးမ်ား ႏွင့္ 
ၾကမ္းျပင္ေနငါးမ်ိဳးမ်ားအေပၚ) ထိခိုက္ႏိုင္မႈ။ 

4.1.1. အထက္ပါ နံပါတ္ ၂.၁ အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 

 4.2. ကမ္းလြန္အေဆာက္အအုံမ်ားမွ စြန္႔ပစ္ပစၥည္းမ်ား၊ ေရဆုိးမ်ား ႏွင့္ 
စြန္႔ထုတ္မႈမ်ား ေၾကာင့္ ပင္လယ္ေရ အရည္အေသြး ႏွင့္ အနည္အနစ္ 
အေပၚ ထိခိုက္ႏိုင္ျခင္း ႏွင့္ ေရမ်က္ႏွာျပင္အဆင့္ ႏွင့္ ေရေအာက္ 
ၾကမ္းျပင္ရွိ ပင္လယ္သက္ရွိ သတၱဝါမ်ား ႏွင့္ ပင္လယ္ေဂဟစနစ္ 
အေပၚ သြယ္ဝုိက္ ထိခိုက္ႏိုင္မႈ။ 

4.2.1. အထက္ပါ နံပါတ္ ၂ အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။  

 

လူမႈဆုိင္ရာေလွ်ာ့ခ်ေရးအစီအမံမ်ား  

5. ေရလုပ္ငန္းလုပ္ကုိင္ေသာရပ္ရြာမ်ား/ေရလုပ္ငန္း 5.1. တြင္းတူးစက္၊ ႏွင့္ ၎ႏွင့္ ဆက္စပ္သည့္ ၅၀၀ မီတာ အႏၱရာယ္ 
ကင္းရွင္းေရးဇုန္ ႏွင့္ ေထာက္ပ့ံေရးေရယာဥ္မ်ား ရွိေနျခင္းေၾကာင့္ 
ငါးဖမ္း ေနရာ မ်ား ေလွ်ာ့နည္းသြားျခင္း။ 

5.1.1. တူးစင္မ်ားစုေဆာင္းမႈ  မျပဳလုပ္မီ ျမန္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္းႏွင့္ ညွိႏိႈင္းလွ်က္ စီမံကိန္း 
ဆုိင္ရာလုပ္ငန္းမ်ားႏွင့္ စပ္လ်ဥ္းသည့္ “ေရေၾကာင္းသတိေပးခ်က္” ထုတ္ျပန္ျခင္းတုိ႔ကို သက္ဆုိင္ရာ 
အဖဲြ႕အစည္းမ်ား (ငါးလုပ္ငန္းဦးစီးဌာန၊ ေမြးျမဴေရး၊ ေရလုပ္ငန္း ႏွင့္ ေက်းလက္ဖံြ႕ၿဖိဳးေရး ဝန္ႀကီးဌာန 
ႏွင့္ ျမန္မာ့ေရတပ္) သို႔  အနည္းဆုံး ရက္ေပါင္း ၃၀ ႀကိဳတင္၍ အေၾကာင္းၾကားေဆာင္ရြက္ျခင္း။ 

  5.1.2. လူေနေဆာင္ (ZPQ)၊ တြင္းတူးစင္မ်ား (WPs) ႏွင့္ တူးေဖာ္ေရးစင္ ပတ္ပတ္လည္တြင္ ၅၀၀ မီတာ ရိွ 
ေဘးအႏၱရာယ္ကင္းရွင္းေရးဇုန္ ကုိ သတ္မွတ္ထားရွိျခင္း။  

6. သေဘၤာသြားလာမႈ/ေရေၾကာင္းသြားလာမႈ 6.1. သာေကတကမ္းေျခစခန္းမ်ား ႏွင့္ ကမ္းလြန ္ လုပ္ငန္းလည္ပတ္ေရး 
ဧရိယာ အၾကား ဓါတုပစၥည္းမ်ား ႏွင့္ စြန္႔ပစ္ပစၥည္းမ်ား သယ္ 
ယူပို႔ေဆာင္ေရးကာလအတြင္း ပင္လယ္ေရယာဥ္မ်ား၏  ေရေၾကာင္း 
သြားလာမႈအေျခအေနမ်ားအေပၚ အေႏွာင့္အယွက္ ျဖစ္ေပၚႏိုင္ျခင္း။ 

6.1.1. တူးစင္မ်ားစုေဆာင္းမႈ  မျပဳလုပ္မီ ျမန္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္းႏွင့္ ညွိႏိႈင္းလွ်က္ စီမံကိန္း 
ဆုိင္ရာလုပ္ငန္းမ်ားႏွင့္ စပ္လ်ဥ္းသည့္ “ေရေၾကာင္းသတိေပးခ်က္” ထုတ္ျပန္ျခင္းတုိ႔ကို သက္ဆုိင္ရာ 
အဖဲြ႕အစည္းမ်ား (ငါးလုပ္ငန္းဦးစီးဌာန၊ ေမြးျမဴေရး၊ ေရလုပ္ငန္း ႏွင့္ ေက်းလက္ဖံြ႕ၿဖိဳးေရး ဝန္ႀကီးဌာန 
ႏွင့္ ျမန္မာ့ေရတပ္) သို႔ အနည္းဆုံး ရက္ေပါင္း ၃၀ ႀကိဳတင္၍ အေၾကာင္းၾကားေဆာင္ရြက္ျခင္း။ 

 6.2. ကမ္းလြန္အေဆာက္အအုံမ်ား ႏွင့္ ေရယာဥ္မ်ား ရွိေနျခင္းေၾကာင့္ 
ေရေၾကာင္း သြား လာမႈအေပၚ အေႏွာင့္အယွက္ျဖစ္ေပၚႏုိင္ျခင္း။ 

6.2.1. တြင္းတူးစင္မ်ား (WPs) ႏွင့္ တူးေဖာ္ေရးစင္ ပတ္လည္တြင ္၅၀၀ မီတာရွိ ေဘးအႏၱရာယ္ကင္းရွင္းေရး 
ဇုန္ကုိ သတ္မွတ္ထားရွိျခင္း၊ ႏွင့္ တုိက္မိျခင္းမွ ႀကိဳတင္ကာကြယ္ႏုိင္ရန္ ေဘးအႏၱရာယ္ကင္းရွင္းေရး 
ဇုန္သုိ႔ ခ်ဥ္းကပ္လာေသာ ငါးဖမ္းေရယာဥ္မ်ား ႏွင့္ ကုန္သြယ္ေရးေရယာဥ္မ်ားကုိ ေစာင့္ၾကည့္ရန္ 
ေထာက္ပ့ံေရးေရယာဥ္မ်ား ထားရွိျခင္း။ 
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ဇယား ၁.၅ ထုတ္လုပ္ေရး/လုပ္ငန္းလည္ပတ္ေရးကာလအတြင္း စီမံကိန္းအတြက္ အဓိကေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

က႑ ျဖစ္ေပၚလာႏုိင္သည့္သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

ပတ္ဝန္းက်င္ဆုိင္ရာ ေလွ်ာ့ခ်ေရးအစီအမံမ်ား  

1. ေလထုအရည္အေသြး 

 

1.1. ကမ္းလြန္အေဆာက္အအုံမ်ား ႏွင့္ေထာက္ပံ့ေရး ေရယာဥ္မ်ား တြင္ 
တပ္ဆင္ထားသည့္စက္မ်ားလည္ပတ္မႈေၾကာင့္၊ ေလာင့္စာ 
ေလာင္ကြ်မ္းမႈမွ ေလထုတ္လႊတ္မႈမ်ား။ 

1.1.1. ေလာင္စာေလာင္ကြ်မ္းမႈကုိစြမ္းရည္ျပည့္ဝစြာေဆာင္ရြက္ႏုိင္ရန္ ထုတ္လုပ္သူမ်ား၏ 
အႀကံျပဳခ်က္မ်ား/ထိန္းသိမ္းေရး အခ်ိန္ဇယား အတိုင္း စက္ပစၥည္းမ်ားအားလုံးအတြက္ 
ပံုမွန္စစ္ေဆးျခင္း ႏွင့္ ကာကြယ္ထိန္းသိမ္းျခင္း တုိ႔ကုိ ျပဳလုပ္ေဆာင္ရြက္ျခင္း။ 

 1.2. ဓာတ္ေငြ႔ထိန္းခ်ဳပ္ထုတ္လႊတ္မႈ ႏွင့္ ဓာတ္ေငြ႔ေလာင္ကြ်မ္းမႈ 
ထိန္းခ်ဳပ္ျခင္းမွ ေလထုတ္လႊတ္မႈ။  

1.2.1. ဆက္တိုက္ ဓာတ္ေငြ႔ထိန္းခ်ဳပ္ထုတ္လႊတ္မႈ ႏွင့္ ပံုမွန္မဟုတ္ေသာ ဓာတ္ေငြ႔ေလာင္ကြ်မ္းမႈ 
ထိန္းခ်ဳပ္ျခင္းကုိ ေရွာင္ရွားျခင္း။  

2. ပင္လယ္ေရ & အနည္အနစ္ အရည္အေသြး   

 

 

2.1. ကမ္းလြန္အေဆာက္အအုံမ်ား မွ ဆီပါဝင္သည့္ေရဆုိးမ်ား (ေရယာဥ္ 
ဝမ္းျပားေရ၊ စက္ခန္း ႏွင့္ ကုန္းပတ္မွစြန္႔ထုတ္သည့္ ဆီ-ဓာတုပါဝင္ 
သည့္ ေရဆုိး) စြန္႔ထုတ္ျခင္းေၾကာင့္ ပင္လယ္ေရအရည္အေသြး 
အေပၚ ထိခိုက္မႈ။ 

2.1.1. ကမ္းလြန္အေဆာက္အအုံမ်ားကုိ MARPOL ၇၃/၇၈ ႏွင့္ PTTEPI ၏ စြန္႔ပစ္ပစၥည္းစီမံခန္႔ခဲြမႈအစီ 
အစဥ္အရ သတ္မွတ္ခ်က္မ်ားႏွင့္အညီ လည္ပတ္ေစျခင္း။ 

 2.2. တြင္းတူးစင္မ်ား (WPs) ႏွင့္ ေထာက္ပံ့ေရးေရယာဥ္မ်ားမွ  စြန္႔ပစ္ေရ 
ႏွင့္ မိလႅာေရဆုိး စြန္႔ထုတ္မႈေၾကာင့္ ပင္လယ္ေရအရည္အေသြးကို 
ထိခို္က္ႏိုင္ျခင္း။  

2.2.1. အနီးဆုံးကမ္းမွ ေရမုိင္ ၁၂ မိုင္ (၂၂.၂၂ ကီလုိမီတာ) အကြာေဝးေက်ာ္သုိ႔ သယ္ယူမစြန္႔ထုတ္မီ 
မိလႅာေရဆုိးမ်ားကုိ စြန္႔ပစ္ေရသန္႔စင္ေရးစနစ္ျဖင့္ သန္႔စင္ျခင္း။ စြန္႔ထုတ္ေရမ်ားသည္ MARPOL 
၇၃/၇၈ ႏွင့္ ျမန္မာ့ NEQG ၏သတ္မွတ္ခ်က္မ်ားႏွင့္ အညီျဖစ္ျခင္း။ 

 2.3. စြန္႔ထုတ္ထြက္ရိွလာေသာေရ ႏွင့္ စြန္႔ထုတ္ထြက္ရွိလာေသာ 
သဲမ်ားစြန္႔ထုတ္ျခင္းေၾကာင့္ ပင္လယ္ေရ အရည္အေသြးအေပၚ 
ထိခိုက္ႏိုင္ျခင္း။  

 

2.3.1. ပင္လယ္သုိ႔စြန္႔ထုတ္မႈမျပဳလုပ္မီ၊ ထြက္ရိွလာေသာေရဆုိးကုိ သေဘၤာေပၚရိွ သန္႔စင္ေရးစနစ္သုိ႔ 
ပို႔ေဆာင္ျခင္း။ သန္႔စင္ထားေသာ ေရဆုိးတြင္ ျမန္မာ့ NEQG သတ္မွတ္ခ်က္အရ ဆီ ႏွင့္ ေခ်ာဆီ 
သည္ ေန႔စဥ္ ၄၂ မီလီဂရမ္/လီတာ  သုိ႔မဟုတ္ လစဥ္ ၂၉ မီလီဂရမ္/လီတာ ေအာက္သာ ပါဝင္ရမည္ 
ျဖစ္ပါသည္။  

  2.3.2. စြန္႔ထုတ္ထြက္ရိွလာေသာသဲမ်ား (၁ % ေအာက္ ဆီပါဝင္မႈ %ျဖစ္လွ်င္ သေဘၤာေပၚမွေရ ထဲသုိ႔ 
စြန္႔ထုတ္ျခင္း) ႏွင့္ စပ္လ်ဥ္း၍ NEQG ကုိ လုိက္နာေဆာင္ရြက္ျခင္း။  
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က႑ ျဖစ္ေပၚလာႏုိင္သည့္သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

3. ပင္လယ္သက္ရွိသတၱဝါမ်ား ႏွင့္ 
ပင္လယ္ေဂဟစနစ္ 

3.1. ေရယာဥ္မ်ား ႏွင့္ တြင္းတူးစင္မ်ား (WPs) မွ ဆီပါဝင္သည့္ေရဆုိး 
မ်ား (ေရယာဥ္ ဝမ္းျပားေရ၊ စက္ခန္း ႏွင့္ ကုန္းပတ္မွစြန္႔ထုတ္သည့္ 
ဆီ-ဓာတုပါဝင္ သည့္ ေရဆုိး) စြန္႔ထုတ္ျခင္းေၾကာင့္ ပင္လယ္ေရ ႏွင့္ 
အနည္အနစ္ အရည္အေသြး အေပၚ ထိခိုက္မႈၿပီး၊ ၎မွ ပင္လယ္ 
ေဂဟ စနစ္ ႏွင့္ ဇီဝမ်ိဳးစံုမ်ိဳးကဲြမ်ားအေပၚ တစ္ဆင့္ခံ ထိခိုက္ႏုိင္မႈ။  

3.1.1. အထက္ပါ နံပါတ္ ၂.၁  အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 

 3.2. တြင္းတူးစင္မ်ား (WPs) ႏွင့္ ေထာက္ပ့ံေရးေရယာဥ္မ်ားမွ စြန္႔ထုတ္ 
ေရ ႏွင့္ မိလႅာေရဆုိး စြန္႔ထုတ္ျခင္းေၾကာင့္ ပင္လယ္ေရ ႏွင့္ 
အနည္အနစ္အရည္အေသြး အေပၚထိခိုက္ႏိုင္ျခင္း၊ ၎မွ ပင္လယ္ 
ေဂဟ စနစ္ ႏွင့္ ဇီဝမ်ိဳးစံုမ်ိဳးကဲြမ်ားအေပၚ တစ္ဆင့္ခံ ထိခိုက္ႏုိင္မႈ။ 

3.2.1. အထက္ပါ နံပါတ္ ၂.၂  အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 

 3.3. ထြက္ရွိလာေသာေရဆုိးစြန္႔ထုတ္မႈေၾကာင့္ ပင္လယ္ေရ အရည္ 
အေသြး အေပၚ ထိခုိက္ႏိုင္ျခင္း၊ ၎မွ ပင္လယ္ ေဂဟ စနစ္ ႏွင့္ 
ဇီဝမ်ိဳးစံုမ်ိဳးကဲြမ်ားအေပၚ တစ္ဆင့္ခံ ထိခိုက္ႏုိင္မႈ။ 

3.3.1. အထက္ပါ နံပါတ္ ၂.၁  အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 

လူမႈဆုိင္ရာ ေလွ်ာ့ခ်ေရးအစီအမံမ်ား  

4. ေရလုပ္ငန္းလုပ္ကိုင္ေသာရပ္ရြာမ်ား/ေရလုပ္ငန္း 4.1. ပလက္ေဖာင္းမ်ားရွိေနျခင္းေၾကာင့္ ငါးဖမ္းဧရိယာမ်ား ေလ်ာ့နည္း 
သြားျခင္း။ 

4.1.1. တြင္းတူးစင္ (WPs) ပတ္ပတ္လည္တြင္ ၅၀၀ မီတာရွိ ေဘးအႏၱရာယ္ကင္းရွင္းေရးဇုန္ သတ္မွတ္ 
ထားရွိျခင္း။  

5. သေဘၤာသြားလာမႈ/ေရေၾကာင္းသြားလာမႈ 5.1. ကမ္းလြန္အေဆာက္အအုံမ်ားရိွေနျခင္းေၾကာင့္ ေရေၾကာင္း သြား 
လာမႈ အေပၚ ေႏွာင့္အယွက္ျဖစ္ေစႏုိင္ျခင္း။  

5.1.1. အထက္ပါ နံပါတ္ ၄.၁ အတိုင္း ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအားလုံးကုိ အေကာင္ အထည္ေဖာ္ 
ေဆာင္ရြက္ျခင္း။ 



 

ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

ကမ္းလြန္ ေဇာတိက အဆင့္ 1C/1D EIA  အစီရင္ခံစာ  NOVEMBER, 2017 

1-47 

ဇယား ၁.၆ စီမံကိန္းအတြက္ မေမွ်ာ္လင့္ထားေသာျဖစ္စဥ္ျဖစ္ရပ္မ်ားဆုိင္ရာ အဆုိျပဳ အဓိက ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

1. ေရယာဥ္တုိက္မိမႈ 1.1. တုိက္မိမႈသည္ ပစၥည္းကိရိယာမ်ားသယ္ယူျခင္း ႏွင့္ စင္မ်ားဆဲြယူျခင္း 
ကာလအတြင္း ျဖစ္ေပၚလာႏုိင္ပါသည္။ ဤ တုိက္မိမႈမ်ားသည္ 
ေရလုပ္သားမ်ား/ေရလုပ္ငန္းမ်ား ႏွင့္ ေရေၾကာင္းသြားလာမႈ အေပၚ 
တုိက္႐ိုက္ထိခိုက္ႏိုင္ၿပီး၊ အေႏွာင့္အယွက္ျဖစ္မႈမ်ားေၾကာင့္ တစ္ဆင့္ခံ 
ထိခိုက္မႈမ်ားလည္း ျဖစ္ေပၚႏုိင္ပါသည္။   တိုက္မိမႈသည္ အမ်ား 
ျပည္သူက်န္းမာေရး ႏွင့္ လုပ္ငန္းခြင္က်န္းမာေရး ႏွင့္ ေဘးအႏၱရာယ္ 
ကင္းရွင္းေရး တုိ႔အေပၚ ထိခို္က္ႏိုင္ျခင္း။  

1.1.1. PTTEPI ၏ SSHE စီမံခန္႔ခဲြမႈစနစ္ကုိ အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ျခင္း။  

  1.1.2. တူးစင္မ်ားသယ္ယူပုိ႔ေဆာင္မႈ  မျပဳလုပ္မီ ျမန္မာ့ေရနံႏွင့္ သဘာဝဓာတ္ေငြ႔လုပ္ငန္းႏွင့္ ညွိႏိႈင္းလွ်က္ 
စီမံကိန္း ဆုိင္ရာလုပ္ငန္းမ်ားႏွင့္ စပ္လ်ဥ္းသည့္ “ေရေၾကာင္းသတိေပးခ်က္” ထုတ္ျပန္ျခင္းတုိ႔ကုိ 
သက္ဆိုင္ရာ အဖဲြ႕အစည္းမ်ား (ငါးလုပ္ငန္းဦးစီးဌာန၊ ေမြးျမဴေရး၊ ေရလုပ္ငန္း ႏွင့္ ေက်းလက္ဖံြ႕ၿဖိဳးေရး 
ဝန္ႀကီးဌာန ႏွင့္ ျမန္မာ့ေရတပ္) သုိ႔  အနည္းဆုံး ရက္ေပါင္း ၃၀ ႀကိဳတင္၍ 
အေၾကာင္းၾကားေဆာင္ရြက္ျခင္း။ 

  1.1.3. တြင္းတူးစင္မ်ား (WPs) ပတ္ပတ္လည္တြင္ ၅၀၀ မီတာ ရိွ ေဘးအႏၱရာယ္ကင္းရွင္းေရးဇုတ္ 
သတ္မွတ္ထားရွိျခင္း။  

2. မေတာ္တဆယုိဖိတ္မႈမ်ား 2.1. တူးေဖာ္ေရးအရည္မ်ား၊ ဓာတုပစၥည္းမ်ား၊ သုိ႔မဟုတ္ ဒီဇယ္ဆီမ်ားမွ 
မေတာ္တဆယုိဖိတ္မႈမ်ား သည္ စီမံကိန္းအဆင့္မ်ား အားလုံးတြင္ 
ျဖစ္ေပၚႏုိင္ၿပီး၊ ၎မွ ေျမေပၚေရအရည္အေသြးအေပၚ တုိက္႐ိုက္ 
ထိခိုက္ႏိုင္ျခင္း ႏွင့္ အနည္အနစ္ အရည္အေသြး ႏွင့္ ပင္လယ္ေဂဟ 
စနစ္အေပၚ သြယ္ဝိုက္ ထိခိုက္ႏိုင္ျခင္း။   

2.1.1. ေအာက္ပါတုိ႔အပါအဝင္ PTTEPI ၏ SSHE စီမံခန္႔ခဲြမႈ စနစ္၏ သက္ဆိုင္ရာက႑မ်ားကို 
အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ျခင္း -  

o PTTEPI အေရးေပၚ ႏွင့္ အက်ပ္အတည္း စီမံခန္႔ခဲြမႈ အစီအစဥ္ (ဆီ ႏွင့္ ဓာတုပစၥည္းမ်ား 
မေတာ္တဆ ယိုဖိတ္လွ်င္)။  

o PTTEPI ယိုဖိတ္မႈဆုိင္ရာအေရးေပၚ အစီအစဥ္။ 

o PTTEPI SSHE ေလ့က်င့္သင္ၾကားေရး  & ကြ်မ္းက်င္မႈစံခ်ိန္စံညႊန္း။ 

o PTTEPI မေတာ္တဆျဖစ္ရပ္ဆုိင္ရာ စီမံခန္႔ခဲြမႈစံခ်ိန္စံညႊန္း။  

o PTTEPI စြန္႔ပစ္ပစၥည္း စီမံခန္႔ခဲြမႈအစီအစဥ္။  
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က႑ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား ေလွ်ာ့ခ်ေရးအစီအမံမ်ား 

3. တြင္းပြင့္ထြက္ျခင္း 3.1. တြင္းပြင့္ထြက္ျခင္းသည္ ဟိုက္ဒ႐ုိကာဗြန္မ်ား (ဆီ သုိ႔မဟုတ္ 
ဓာတ္ေငြ႔) သည္ ပင္လယ္ႏွင့္ အနီးပတ္ဝန္းက်င္ အေပၚ ဖိအား 
အျမင့္ျဖင့္ ထုတ္လႊတ္မႈျဖစ္ေပၚႏုိင္ၿပီး၊ ၎မွ ပင္လယ္ေရ/အနည္ 
အနစ္ အရည္အေသြး၊ ပင္လယ္သက္ရွိမ်ား ႏွင့္ ပင္လယ္ေဂဟစနစ္၊ 
လုပ္ငန္းခြင္ က်န္းမာေရး ႏွင့္ ေဘးအႏၱရာယ္ကင္းရွင္းေရး ႏွင့္ အမ်ား 
ျပည္သူက်န္းမာေရးအေပၚ ထိခိုက္ႏိုင္ေျခရွိျခင္း။  

3.1.1. ေအာက္ပါတုိ႔အပါအဝင္ PTTEPI ၏ SSHE စီမံခန္႔ခဲြမႈ စနစ္၏ သက္ဆိုင္ရာက႑မ်ားကို 
အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ျခင္း - 

o PTTEPI ၏ တြင္းထြက္ပြင့္ျခင္းဆိုင္ရာအေရးေပၚ အစီအစဥ္။ 

o ဆီ သုိ႔မဟုတ္ ဓာတုပစၥည္းမ်ားယုိဖိတ္လွ်င္၊ PTTEPI၏ အေရးေပၚ ႏွင့္ အက်ပ္အတည္း 
စီမံခန္႔ခဲြမႈ အစီအစဥ္ ကို လိုက္နာေဆာင္ရြက္ျခင္း။  

o PTTEPI ၏ ယုိဖိတ္မႈဆုိင္ရာ အေရးေပၚ အစီအစဥ္။ 

o ကန္ထ႐ုိက္တာ အတြက္ PTTEPI ၏ SSHE သတ္မွတ္ခ်က္။ 

o PTTEPI ၏ SSHE ေလ့က်င့္သင္ၾကားေရး ႏွင့္ ကြ်မ္းက်င္မႈ စီမံခန္႔ခဲြေရး စံခ်ိန္စံညႊန္း။ 

o PTTEPI ၏ မေတာ္တဆျဖစ္ရပ္ ဆုိင္ရာ စီမံခန္႔ခဲြမႈလုပ္ထုံးလုပ္နည္း။ 

o PTTEPI ၏ ကမ္းလြန္ေဆးဝါးဆုိင္ရာ အေရးေပၚတုန္႔ျပန္ေဆာင္ရြက္မႈ အစီအစဥ္ (MERP)။ 

o PTTEPI ၏ အက်ပ္အတည္းဆက္သြယ္ေရး အစီအစဥ္ ႏွင့္ အက်ပ္အတည္း စီမံခန္႔ခဲြမႈ 
အစီအစဥ္။  

  3.1.2. တြင္းပြင့္ထြက္မႈကာကြယ္ေရးတပ္ဆင္ျခင္း ႏွင့္ သင့္ေလ်ာ္သလုိ ပိတ္ျခင္း။ 

4. မီးေလာင္ကြ်မ္းျခင္း သို႔မဟုတ္ 
ေပါက္ကဲြမႈျဖစ္ေပၚျခင္း 

4.1. မီးေလာင္ကြ်မ္းျခင္း သုိ႔မဟုတ္ ေပါက္ကဲြမႈျဖစ္ေပၚျခင္း သည္ ေလ 
အရည္အေသြး၊ PTTEPI ဝန္းထမ္းမ်ား ႏွင့္ ကန္ထ႐ုိက္တာမ်ား 
အေပၚ က်န္းမာေရး ႏွင့္ ေဘးအႏၱရာယ္ကင္းရွင္းေရး ႏွင့္ တည္ 
ေဆာက္ထားမႈမ်ားအေပၚ ပ်က္စီးႏုိင္ပါသည္။ ဓာတုပစၥည္းမ်ား ထုတ္ 
လႊတ္မႈ/ယိုဖိတ္မႈ မွ ပင္လယ္ေရ/အနည္အနစ္ အရည္အေသြး၊ 
ပင္လယ္သက္ရွိသတၱဝါမ်ား ႏွင့္ ပင္လယ္ ေဂဟစနစ္တုိ႔ အေပၚ 
တစ္ဆင့္ခံ ထိခိုက္မႈမ်ားျဖစ္ေပၚႏုိင္ျခင္း။  

4.1.1. ကမ္းလြန္အေဆာက္အအုံးမ်ားအားလုံး တြင ္ မီးသတ္ဗူးမ်ား ႏွင့္ အသိေပးေခါင္းေလာင္းမ်ား အပါ 
အဝင္၊ ကာကြယ္ေရး မီးကာကြယ္ေရးကိရိယာမ်ား ေထာက္ပံ့ေပးထားျခင္း။  

  4.1.2. မီးေလာင္ကြ်မ္းမႈ သုိ႔မဟုတ္ ေပါက္ကဲြမႈျဖစ္ေပၚလွ်င္၊ အေရးေပၚ ႏွင့္ အက်ပ္အတည္းစီမံခန္႔ခဲြမႈ 
အစီအစဥ္ကုိ အေကာက္အထည္ေဖာ္ေဆာင္ရြက္ျခင္း။ မီးကာကြယ္ေရးကိရိယာမ်ားအတြက္ ပံုမွန္ 
စစ္ေဆးမႈမ်ား ႏွင့္ ေလ့က်င့္ျခင္းမ်ား ျပဳလုပ္ေဆာင္ရြက္ျခင္း။  
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 ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးမႈ အစီအမံမ်ား 1.8

ျမန္မာ့ အမ်ိဳးသားပတ္ဝန္းက်င္ဆိုင္ရာအရည္အေသြးလမ္းညႊန္ခ်က္မ်ားတြင္ ဤသို ႔အေသးစိတ္ ေဖာ္ 
ျပထားပါသည္ - “လုပ္ငန္းစီမံကိန္းမ်ားသည္ ဆက္လက္၍ စဥ္ဆက္မျပတ္ တက္ႂကြစြာ ဘက္စံု 
ေထာင့္စုံမွ ကိုယ္တုိင္ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးၿပီး လမ္းညႊန္ခ်က္မ်ားႏွင့္ စံခ်ိန္စံညႊန္းမ်ားကုိ လိုက္ 
နာ ေဆာင္ရြက္ရမည္။ ဤလမ္းညႊန္ခ်က္မ်ား၏ ရည္ရြယ္ခ်က္မ်ားကုိ ျဖည့္ဆည္းႏိုင္ရန္အတြက္ 
လုပ္ငန္းစီမံကိန္း၏ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္ႏွင့္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဆိုင္ရာ လိုက္ 
နာ ေဆာင္ရြက္မႈ သက္ေသခံလက္မွတ္ပါ သတ္မွတ္ခ်က္မ်ားအတုိင္း အေထြေထြ လမ္းညႊန္ခ်က္ႏွင့္ 
လုပ္ငန္းက႑အလိုက္လမ္းညႊန္ခ်က္မ်ားကုိ လိုက္နာေဆာင္ရြက္မႈအေပၚ လုပ္ငန္းစီမံကိန္းမ်ားက 
ကိုယ္တုိင္ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးရန္ တာဝန္ရွိသည္။” 

ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးျခင္းကို ဥပေဒသတ္မွတ္ခ်က္မ်ား (ဥပမာ-ျမန္မာ့ အမ်ိဳးသားပတ္ဝန္းက်င္ 
ဆိုင္ရာ အရည္အေသြးလမ္းညႊန္ခ်က္မ်ား)၊ ႏွင့္ PTTEPI ၏ စီမံကိန္းဆုိင္ရာ သတ္မွတ္ခ်က္မ်ား ႏွင့္ 
ကိုက္ညီေၾကာင္းျပသရန္ လိုအပ္ၿပီး၊ အေကာင္အထည္ေဖာ္ေဆာင္ရြက္ခဲ့သည့္ ေလွ်ာ့ခ်ေရး/ထိန္း 
ခ်ဳပ္ေရး အစီအမံမ်ား၏ ေယဘုယ်ဒီဇိုင္း ႏွင့္ ထိေရာက္မႈကို အတည္ျပဳေပးႏုိင္မည္လည္း ျဖစ္ပါ 
သည္။ 

စီမံကိန္းမွ ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးမည့္ အပုိင္းက႑မ်ားမွာ ေအာက္ပါတုိ႔ျဖစ္ပါသည္ -  

 ႐ံႊ႕မ်ားႏွင့္ က်စ္စာမ်ား (ေရတြင္မေပ်ာ္ဝင္ႏိုင္ေသာတူးေဖာ္ေရးဆိုင္ရာအရည္ - NADF)၊ 

  ႐ံႊ႕မ်ားႏွင့္ က်စ္စာမ်ား (ေရ ေပၚအေျခခံေသာ ႐ံႊ႕ - WBM)၊  

 စြန္႔ထုတ္ထြက္ရိွလာေသာေရ၊  

 စြန္႔ထုတ္ထြက္ရိွလာေသာသဲမ်ား၊  

 စစ္ေဆးျခင္းမွ စြန္႔ပစ္ရည္ စြန္႔ထုတ္ျခင္း၊ ႏွင့္ 

 မိလႅာထြက္အညစ္အေၾကးမ်ား။  

ပတ္ဝန္းက်င္ဆိုင္ရာေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးေရးအစီအစဥ္၏ အေသးစိတ္အခ်က္အလက္မ်ားကို ဤ 
ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၈ တြင္ တင္ျပထားပါသည္။ 

 အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးျခင္း ႏွင့္ အမ်ားျပည္သူသုိ႔ ထုတ္ေဖာ္တင္ျပျခင္း 1.9

အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးျခင္းသည္ ထိခိုက္မႈဆန္းစစ္ျခင္းလုပ္ငန္းစဥ္၏ အေရးႀကီးေသာ 
က႑တစ္ရပ္ ျဖစ္ပါသည္။  ထိခိုက္မႈဆန္းစစ္ျခင္းေလ့လာမႈ၏ အစိတ္အပုိင္းတစ္ရပ္အေနျဖင့္၊ 
PTTEPI သည္ ျမန္မာ့ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာလုပ္ထံုးလုပ္နည္း အရ တိုင္ပင္ 
ေဆြးေႏြးမႈမ်ားအတြင္း ျပည္နယ္/တိုင္းေဒသႀကီးအဆင့္၊ ၿမိဳ႕နယ္အဆင့္ ႏွင့္ ေက်းရြာအဆင့္တို႔တြင္ 
သက္ဆိုင္သူမ်ားႏွင့္ ထိေတြ႔ဆက္ဆံတုိင္ပင္ခဲ့ၿပီးျဖစ္ပါသည္။ 

PTTEPI သည္ တနသၤာရီတိုင္းေဒသႀကီး ႏွင့္ မြန္ျပည္နယ္ ဝန္ႀကီးခ်ဳပ္ ႏွင့္ အေထြေထြအုပ္ခ်ဳပ္ေရး 
ဦးစီးဌာနအပါအဝင္ ေဒသခံအာဏာပိုင္အစိုးရအသီးသီးႏွင့္ ဦးစြာ ဆက္သြယ္ တိုင္ပင္ႏိႈင္းေဆြးေႏြးခဲ့ 
ပါသည္။ ဤေဆြးေႏြးတိုင္ပင္မႈမ်ားအရ၊ တနသၤာရီတိုင္းေဒသႀကီး၊ မြန္ျပည္နယ္ ႏွင့္ ရန္္ကုန္တိုင္း 
ေဒသႀကီး တို႔သည္ စီမံကိန္းေၾကာင့္ ျဖစ္ေပၚလာႏုိင္သည့္ သက္ေရာက္မႈမ်ား (အထူးသျဖင့္ ေရလုပ္ 
ငန္းမ်ား - လုပ္ကြက္အမွတ္ M9 တြင္ ေရလုပ္ သား အမ်ားစုမွာ တနသၤာရီတိုင္းေဒသႀကီး သို႔မဟုတ္ 
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မြန္ျပည္နယ္မွျဖစ္ေသာေၾကာင့္) အားျဖင့္ အသင့္ေလ်ာ္ဆံုး စီမံခန္႔ခဲြေရး ဆိုင္ရာ တည္ေနရာအျဖစ္ 
ေတြ႔ရိွရပါသည္။ 

အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးျခင္းအစည္းအေဝးမ်ား ကို ႏွစ္ႀကိမ္တိုုင္တိုင္ ရန္ကုန္တိုင္းေဒသႀကီး 
တိုင္းေဒသႀကီးအဆင့္ (ျမန္မာငါးလုပ္ငန္းအဖဲြ႕ခ်ဳပ္)၊ မြန္ျပည္နယ္ (ေမာ္လၿမိဳင္)၊ ႏွင့္ တနသၤာရီတုိင္း 
ေဒသႀကီး (ထားဝယ္ ႏွင့္ ေရျဖဴ) ရွိ သက္ဆုိင္ရာ သက္ဆုိင္သူမ်ားႏွင့္ က်င္းပခ့ဲပါသည္။  ပထမအ 
ႀကိမ္တိုင္ပင္ေဆြးေႏြးမႈမ်ားကုိ ၂၀၁၇ ခုႏွစ္ မတ္လ ၃ ရက္ေန႔မွ မတ္လ ၂၈ ရက္ေန႔အၾကား 
ေဆာင္ရြက္ခ့ဲကာ၊ ဒုတိယအႀကိမ္ကုိ ၂၀၁၇ ခုႏွစ္ မတ္လ ၂၉ ရက္ေန႔မွ ဧၿပီလ ၂၄ ရက္ေန႔ တို႔ 
အၾကားတြင္ က်င္းပေဆာင္ရြက္ခ့ဲပါသည္။  

 ပထမအႀကိမ္ အမ်ားျပည္သူႏွင့္ တိုင္ပင္ေဆြးေႏြးျခင္း 1.9.1

ပထမအႀကိမ္ အမ်ားျပည္သူႏွင့္တိုင္ပင္ေဆြးေႏြးျခင္းကို နယ္ပယ္အတုိင္းအတာသတ္မွတ္ျခင္း 
အၿပီး၊ ၂၀၁၇ ခုႏွစ္ မတ္လ ၃ ရက္မွ မတ္လ ၂၈ အၾကားတြင္ နယ္ပယ္အတုိင္းအတာသတ္မွတ္ျခင္း 
ေလ့လာမႈကုိ မွ်ေဝရန္၊ နယ္ပယ္အတုိင္းအတာသတ္မွတ္ျခင္းတြင္ပါဝင္သည့္ အေၾကာင္းအရာမ်ား 
အေပၚ သက္ဆိုင္သူမ်ားထံမွ မွတ္ခ်က္မ်ား ႏွင့္ တုန္႔ျပန္ခ်က္မ်ားကုိ စုေဆာင္းရန္ ႏွင့္ စီမံကိန္း ႏွင့္ 
ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းလုပ္ငန္းစဥ္ဆိုင္ရာ ေမးခြန္းမ်ားကို ေျဖၾကားရန္ ေဆာင္ရြက္ခဲ့ 
ပါသည္။  

တိုင္ပင္ေဆြးေႏြးမႈမ်ားသည္ စီမံကိန္းတြင္ ျဖစ္ေပၚလာႏုိင္သည့္ ထိခုိက္စားရသူမ်ား ႏွင့္ ျဖစ္ေပၚ 
လာႏုိင္သည့္ အခ်က္အလက္မ်ားကြာဟခ်က္မ်ား ႏွင့္ ၎တုိ႔ကုိ ပတ္ဝန္းက်င္ထိခုိက္မႈ ဆန္းစစ္ျခင္း 
အစီရင္ခံစာတြင္ မည္က့ဲသုိ႔ ထည့္သြင္းလုပ္ေဆာင္ႏုိင္သည့္အေၾကာင္း သတင္းအခ်က္အလက္မ်ားကို 
စုေဆာင္းရာတြင္ အက်ိဳးျပဳပါသည္။  နယ္ပယ္အတုိင္းအတာသတ္မွတ္ျခင္းဆုိင္ရာ တုိင္ပင္ေဆြးေႏြးမႈ 
တြင္ ေဒသခံေရလုပ္သားမ်ား ႏွင့္ ေက်းရြာသူ ေက်းရြာသားမ်ား၊ ငါးလုပ္ငန္းဦးစီးဌာန (DoF)၊ ဝန္ႀကီး 
ခ်ဳပ္မ်ား၊ ေဒသအဆင့္ ပတ္ဝန္းက်င္ထိန္းသိမ္းေရးဦးစီးဌာန (ECD) ႏွင့္ အေထြေထြအုပ္ခ်ဳပ္ေရး 
ဦးစီးဌာန (GAD)၊ ရပ္ကြက္အုပ္ခ်ဳပ္ေရးမွဴးမ်ား၊ စီမံကိန္းဦးစီးဌာန ႏွင့္ ေဒသခံရပ္ရြာ 
ကုိယ္စားလွယ္မ်ား အပါအဝင္ သက္ဆုိင္သူမ်ားႏွင့္ ခန္းမပုံစံ အစည္းအေဝးမ်ားက်င္းပခ့ဲပါသည္။  

သက္ဆိုင္သူမ်ားမွ တင္ျပသည့္ အဓိကအေရးႀကီးသည့္ စိုးရိမ္မႈမ်ား မရွိပါ။ လူ႔အဖဲြ႔အစည္း 
ဖံြ႔ၿဖိဳးတုိးတက္ေစရန္ တာဝန္ယူမႈ (Corporate Social Responsibility)၊ ယခင္စီမံကိန္းမ်ားမွ 
နစ္နာခ်က္မ်ားႏွင့္ စီမံကိန္း၏ ေနာက္ ထပ္ အေသးစိတ္ အခ်က္အလက္မ်ားအတြက္ 
ပန္ၾကားမႈမ်ားဆိုင္ရာ သာမည ေမးခြန္းမ်ားအခ်ိဳ႕ကို ေမးျမန္းခဲ့ၾကၿပီး၊ ေမးျမန္းသည့္ 
အေၾကာင္းအရာမ်ားအားလံုးကို အမ်ားျပည္သူႏွင့္ အစည္းအေဝးမ်ား တြင္ သက္ဆိုင္ရာ PTTEPI 
ႏွင့္ ERM ကုမၸဏီတုိ႔မ ွ တုန္႔ျပန္ေျဖၾကားခဲ့ပါသည္။ တိုင္ပင္ေဆြးေႏြးမႈမ်ား၏ အျပည့္အစုံ 
ေဖာ္ျပခ်က္ကုိ ဤပတ္ဝန္းက်င္ ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၉ တြင္ 
တင္ျပထားပါသည္။  

 ဒုတိယအႀကိမ္ အမ်ားျပည္သူႏွင့္တိုင္ပင္ေဆြးေႏြးျခင္း 1.9.2

ဒုတိယအႀကိမ္ကုိ ၂၀၁၇ ခုႏွစ္ မတ္လ ၂၉ ရက္ေန႔မွ ဧၿပီလ ၂၄ ရက္ေန႔တုိ႔အၾကားတြင္၊ ပတ္ဝန္း 
က်င္ထိခုိက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ မူၾကမ္း၏ ရလဒ္မ်ားကုိ မွ်ေဝရန္ ႏွင့္ သတ္မွတ္ထားေသာ 
သက္ေရာက္မႈမ်ား ႏွင့္ အဆုိျပဳ ေလွ်ာ့ခ်ေရးအစီအမံမ်ားအေပၚ မွတ္ခ်က္မ်ား ႏွင့္ တုန္႔ျပန္ခ်က္မ်ားကို 
စုေဆာင္းရန္ ျပဳလုပ္ေဆာင္ရြက္ခ့ဲပါသည္။  
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အမ်ားျပည္သူႏွင့္တုိင္ပင္ေဆြးေႏြးျခင္းအေစည္းအေဝးမ်ားမွ ရရိွသည့္ သက္ဆိုင္သူမ်ား၏ မွတ္ခ်က္ 
မ်ား ႏွင့္ အႀကံျပဳခ်က္မ်ားကို ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၉ တြင္ 
အက်ဥ္းခ်ဳပ္ေဖာ္ျပထားပါသည္။ သက္ဆိုင္သူမ်ားမွ တင္ျပသည့္ အဓိကအေရးႀကီးစိုးရိမ္မႈမ်ား မရိွပါ။ 
ပူေပါင္းလူမႈတာဝန္ဝတၱရား (Corporate Social Responsibility)၊ ဓာတ္ေငြ႔ေပါင္းစပ္ပါဝင္မႈ 
အေျခအေန၊ ႏွင့္ ေစာင့္ၾကပ္ၾကည့္႐ႈစစ္ေဆးေရး/ေလွ်ာ့ခ်ေရး အစီအမံမ်ားဆိုင္ရာသာမည ေမးခြန္း 
အခ်ိဳ႕ကို ေမးျမန္းခဲ့ၾကၿပီး၊ ေမးျမန္းသည့္အေၾကာင္းအရာမ်ားအားလံုးကို အမ်ားျပည္သူႏွင့္ အစည္း 
အေဝးမ်ားတြင္ သက္ဆိုင္ရာ PTTEPI ႏွင့္ ERM က တုန္႔ျပန္ေျဖၾကားခဲ့ပါသည္။ 

 အဖဲြ႕လိုက္ေဆြးေႏြးမႈမ်ား 1.9.3

အဖဲြ႕လိုက္ေဆြးေႏြးမႈ (FGD) သည္ သဘာပတိလမ္းညႊန္ခ်က္ျဖင့္ အေသးစိတ္ေခါင္စဥ္တစ္ခုအေပၚ 
ေနာက္ခံအေၾကာင္းအရာတူသူမ်ားအုပ္စု (၆-၁၀ ဦး) ပါဝင္သည့္ အဖဲြ႔လိုက္ ေဆြးေႏြးေဆာင္ရြက္မႈ 
ျဖစ္ပါသည္။  ယင္းကဲ့သို႔ေဆြးေႏြးမႈမ်ား၏ အဓိကရည္ရြယ္ခ်က္မွာ အေၾကာင္းအရာတစ္ခုႏွင့္ 
ပတ္သက္၍ အဖဲြ႔၏ သေဘာထားျဖစ္စဥ္အျမင္ကုိ စုေဆာင္းရန္ ႏွင့္ သက္ဆိုင္ရာ လူမႈစီးပြားအေျခခံ 
အခ်က္အလက္မ်ားကို စုေဆာင္းရန္ျဖစ္ပါသည္။ ဤစီမံကိန္းအတြက္ အဖဲြ႕လိုက္ေဆြးေႏြးမႈမ်ား 
(FDGs) ကို စီမံကိန္းေၾကာင့္ဆိုးက်ိဳးထိခိုက္ခံရႏိုင္ဖြယ္ရိွသည့္ ေရလုပ္သားမ်ား ႏွင့္ ျပဳလုပ္ ေဆာင္ 
ရြက္ခဲ့ပါသည္။ အဖဲြ႕လုိက္ေဆြးေႏြးမႈကုိ အထက္ေဖာ္ျပပါပထမအေက်ာ့ အမ်ားျပည္သူႏွင့္ တုိင္ပင္ 
ေဆြးေႏြးမႈအစည္းေဝး၏ အစိတ္အပိုင္းတစ္ရပ္အေနျဖင့္ (အဓိကအမ်ားျပည္သူႏွင့္ တုိင္ပင္ 
ေဆြးေႏြးသည့္ အစည္းအေဝးအၿပီးတြင္ေဆာင္ရြက္ျခင္းကို) ေမာ္လၿမိဳင္၊ ထားဝယ္ ႏွင့္ ေရျဖဴၿမိဳ႕ 
တို႔တြင္ ေဆာင္ရြက္ခဲ့ပါသည္။  

အေျခခံအခ်က္အလက္မ်ားတည္ေဆာက္ဖဲြ႔စည္းမႈတြင္ အဖဲြ႔လိုက္ေဆြးေႏြးမႈ၏ ရလဒ္ကို ယခင္ 
စုေဆာင္း ထားေသာ တစ္ဆင့္ခံအခ်က္အလက္မ်ားႏွင့္ေပါင္းစပ္မႈမ်ားပါဝင္ပါသည္။  အဖဲြ႕လိုက္ 
ေဆြးေႏြးမႈမ်ားတြင္ ငါးဖမ္းေနရာမ်ား၊ ငါးဖမ္းကိရိယာမ်ား၊ ေဈးကြက္၊ ငါးအမ်ိဳးအစား၊ ေရလုပ္ငန္း 
ကုန္က်စရိတ္ ႏွင့္ ငါးဖမ္းရာသီ တို႔ကို ဦးစားေပးေဆာင္ရြက္ေဆြးေႏြးခဲ့ပါသည္။  

 ထုတ္ေဖာ္ေၾကျငာျခင္းလုပ္ငန္းမ်ား  1.9.4

PTTEPI သည္ ထုတ္ေဖာ္ေၾကျငာျခင္းလုပ္ငန္းမ်ားကိုလည္း ေဆာင္ရြက္ခဲ့ပါသည္။ ျမန္မာႏုိင္ငံ၏ 
ပတ္ဝန္း က်င္ထိခိ ုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာ လုပ္ထံုးလုပ္နည္းအရ၊ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္း အစီရင္ခံစာ၏ အဆင့္မ်ားကို သတင္းစာမ်ားတြင္ (အခန္း ၈ ႏွင့္ အခန္း ၉ တို႔တြင္ 
အက်ယ္ တင္ျပ ထားသည့္အတိုင္း) ထုတ္ျပန္ခဲ့ပါသည္။ PTTEPI သည္ တနသၤာရီတိုင္းေဒသႀကီးရိွ 
ေရျဖဴႏွင့္ ထားဝယ္ၿမိဳ႕နယ္၊ မြန္ျပည္နယ္ရိွ ေမာ္လၿမိဳင္ ႏွင့္ ရန္ကုန္တို႔တြင္ အေထြေထြအုပ္ခ်ဳပ္ေရး 
ဦးစီဌာန (GAD) ႏွင္ ့ ေရလုပ္ငန္းဦးစီးဌာန (DoF) ႐ံုးမ်ားတြင္လည္း ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္း အစီရင္ခံစာ၏ အစီရင္ခံစာအက်ဥ္းခ်ဳပ္ကို ျမန္မာဘာသာျဖင့္ ထုတ္ျပန္ထားရိွမည္ 
ျဖစ္ပါသည္။ ယင္းအျပင္၊ PTTEPI သည္ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ (အဂၤလိပ္ 
ဘာသာ) အျပည့္ အစံု ႏွင့္ အစီရင္ခံစာအက်ဥ္းခ်ဳပ္ (ျမန္မာဘာသာ) တို႔ကို www.pttep.com တြင္ 
လည္း ဝင္ေရာက္ ဖတ္႐ႈ ေလ့လာႏိုင္ရန္ ထားရွိမည္ ျဖစ္ပါသည္။ 

http://www.pttep.com/
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 အမ်ားျပည္သူႏွင့္ တိုင္ပင္ေဆြးေႏြးျခင္းဆိုင္ရာ အက်ဥ္းခ်ဳပ္ 1.9.5

အမ်ားျပည္သူႏွင့္တိုင္ပင္ေဆြးေႏြးျခင္းကို အေကာင္အထည္ေဖာ္ရာတြင္ စီမံကိန္းႏွင့္ စပ္လ်ဥ္း၍ 
အျမင္မ်ား ႏွင့္ အႀကံျပဳခ်က္မ်ား ေပးႏိုင္ရန္ သက္ဆိုင္သူမ်ားအတြက္ အခြင့္အလမ္းေပးရာတြင္ 
ေအာင္ျမင္ခဲ့ပါသည္။ အမ်ားျပည္သူႏွင့္ တိုင္ပင္ေဆြးေႏြးျခင္းမွရရိွေသာ အျမင္မ်ားႏွင့္ အႀကံျပဳခ်က္ 
မ်ားကို ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းေလ့လာေရးတြင္ အသံုးျပဳခဲ့ၿပီး၊ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၉ တြင္ တင္ျပထားသည့္အတိုင္း ပတ္ဝန္းက်င္ႏွင့္ လူမႈေရး 
သက္ေရာက္မႈမ်ား ေလ်ာ့က်ေစေရးလုပ္ငန္းမ်ား ႏွင့္ ေစာင့္ၾကပ္ၾကည့္႐ႈ စစ္ေဆးျခင္းအစီအစဥ္မ်ား 
ကို ျပင္ဆင္ရန္ အေထာက္အကူ ျပဳခဲ့ပါသည္။ 

 ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္ 1.10

အထက္တြင္ တင္ျပထားသည့္အတုိင္း PTTEPI မွ ကတိကဝတ္ျပဳထားသည့္ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ေလွ်ာ့ခ်ေရး အစီအမံမ်ား၏ ထိေရာက္မႈ ႏွင့္ ၎ကို လိုက္နာေဆာင္ရြက္မႈအေျခအေနမ်ားကို စစ္ 
ေဆးရန္ ႏွင့္ ေစာင့္ၾကပ္ၾကည့္႐ႈႏုိင္ရန္ စီမံကိန္းလုပ္ငန္းမ်ားတြင္ေဆာင္ရြက္မည့္ လုပ္ထံုးလုပ္နည္း 
မ်ား ႏွင့္ လုပ္ငန္းစဥ္မ်ားကို သတ္မွတ္ေပးေသာ စီမံကိန္းအတြက္ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္ 
(EMP) ကို ျပင္ဆင္ေရးသားခဲ့ပါသည္။  ထို႔အျပင္ ဥပေဒဆုိင္ရာ သတ္မွတ္ခ်က္မ်ား ႏွင့္ ေဘး 
အႏၱရာယ္ကင္းရွင္းေရး ႏွင့္ ပတ္ဝန္းက်င္ဆိုင္ရာ မူဝါဒမ်ားႏွင့္ ကိုက္ညီလိုက္နာေဆာင္ရြက္ေစရန္ 
ဤ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္ ကို အသံုးျပဳပါသည္။ စီမံကိန္းအတြက္ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈ 
အစီအစဥ္ အျပည့္အစံုကုိ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာ၏ အခန္း ၈ တြင္ 
တင္ျပထားပါသည္။ 

 ကတိကဝတ္မ်ားတင္ျပခ်က္ 1.11

PTTEPI သည္ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာတြင္ တင္ျပထားသည့္ ကတိ 
ကဝတ္မ်ား၊ ေလွ်ာ့ခ်ေရး အစီအမံမ်ား ႏွင့္ အစီအစဥ္မ်ားကို အစဥ္တစိုက္ အျပည္အဝ လိုက္နာ 
သြားမည္ ျဖစ္ပါသည္။ 

PTTEPI သည္ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္၊ စီမံကိန္းကတိကဝတ္မ်ားအားလံုး ႏွင့္ စည္းကမ္း 
ခ်က္မ်ားကုိ အျပည့္အဝ အေကာင္အထည္ေဖာ္ ေဆာင္ရြက္မည္ျဖစ္ၿပီး၊ စီမံကိန္း၏ ကန္ထ႐ိုက္တာ 
မ်ား ႏွင့္ ဆပ္ကန္ထ႐ိုက္တာမ်ားအားလံုးမွ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈအစီအစဥ္၊ စီမံကိန္းကတိကဝတ္ 
မ်ား ႏွင့္ စည္းကမ္းခ်က္မ်ား အျပင္၊ ပတ္ဝန္း က်င္ထိန္းသိမ္းေရးဥပေဒ (၂၀၁၂)၊ ပတ္ဝန္းက်င္ 
ထိန္းသိမ္းေရးနည္းဥပေဒ ႏွင့္ ပတ္ဝန္းက်င္ ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာလုပ္ထံုးလုပ္နည္း (၂၀၁၅) 
တို႔ အပါအဝင္ သက္ဆိုင္ရာဥပေဒမ်ား အားလံုးကုိ အျပည့္အဝလိုက္နာေဆာင္ရြက္ေစရန္ တာဝန္ရိွ 
ပါသည္။ 

PTTEPI ႏွင့္ ERM မွ ေအာက္ပါတုိ႔ကို အတည္ျပဳပါသည္ -  

 

(1) ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာသည္ တိက်၊ ခိုင္မာၿပီး ျပည့္စံုမႈ ရိွ 
ပါသည္။ 
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(2) ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း ကုိ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာ 
လုပ္ထံုးလုပ္နည္း (၂၀၁၅) အပါအဝင္၊ သက္ဆိုင္ရာဥပေဒမ်ား ႏွင့္ အညီ ေဆာင္ရြက္ 
ခဲ့ပါသည္။ 

(3) စီမံကိန္းသည္ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းအစီရင္ခံစာပါ ကတိကဝတ္မ်ား၊ 
ေလွ်ာ့ခ်ေရးအစီအမံမ်ားကုိ ႏွင့္ အစီအစဥ္မ်ားကို အျပည့္အဝ လိုက္နာေဆာင္ရြက္ 
သြားမည္ ျဖစ္ပါသည္။ 

 နိဂုံးႏွင့္ အႀကံျပဳခ်က္မ်ား 1.12

အဆိုျပဳ ေဇာတိက အဆင့္ 1C ႏွင့္ 1D ထုတ္လုပ္ေရးစီမံကိန္းအတြက္ ဤ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္းေလ့လာမႈကို သယံဇာတႏွင့္သဘာဝပတ္ဝန္းက်င္ဝန္ႀကီးဌာန (ယခင္ ပတ္ဝန္းက်င္ 
ထိန္းသိမ္းေရးႏွင့္ သစ္ေတာေရးရာဝန္ႀကီးဌာ) ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္းဆိုင္ရာ လုပ္ထံုး 
လုပ္နည္းမ်ား၏ သတ္မွတ္ခ်က္မ်ားႏွင့္အညီ ေဆာင္ရြက္ခဲ့ပါသည္။ PTTEPI သည္ ေဆာင္ရြက္ 
ေနသည့္ ပတ္ဝန္းက်င္ႏွင့္လူမႈေရးအေၾကာင္းအရာမ်ားႏွင့္ အဆိုျပဳစီမံကိန္းႏွင့္ စပ္လ်ဥ္း၍ အဓိက 
ျဖစ္ေပၚလာႏုိင္သည့္ ပတ္ဝန္းက်င္ႏွင့္လူမႈဝန္းက်င္သက္ေရာက္မႈမ်ားကို အေသအခ်ာ ဆန္းစစ္ခဲ့ၿပီး 
ေၾကာင္း  ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း အစီရင္ခံစာမွ ထင္ရွားေစပါသည္။ 
စီမံကိန္အေသးစိတ္ျဖစ္ေသာ သတ္မွတ္ထားသည့္ ပတ္ဝန္းက်င္စီမံခန္႔ခဲြမႈ အစီအစဥ္ ကို 
စီမံကိန္းႏွင့္စပ္လ်ဥ္း၍ သက္ေရာက္မႈမ်ား ကို စီမံခန္႔ခဲြရန္ႏွင့္ စီမံကိန္းေဆာင္ရြက္စဥ္အတြင္း 
ဥပေဒဆုိင္ရာ လိုက္နာေဆာင္ရြက္မႈႏွင့္ အေလ့အထေကာင္း စညံႊန္းမ်ား  ကို ေသခ်ာေစရန္ 
ျပင္ဆင္ေရးဆဲြၿပီး တင္ျပထားပါသည္။ အႀကံျပဳထားေသာ ေလ်ာ့က်ေစေရးလုပ္ငန္းမ်ားကို 
စနစ္တက် အေကာင္အထည္ေဖာ္ေဆာင္ျခင္းျဖင့္၊ အဆိုျပဳ စီမံကိန္း၏ ပတ္ဝန္းက်င္ႏွင့္ 
လူမႈဝန္းက်င္ သက္ေရာက္မႈမ်ားကို PTTEPI က ပညာရွင္ပီသၿပီး လက္ခံ ႏိုင္ဖြယ္ ရိွေသာ ပံုစံျဖင့္ 
စီမံခန္႔ခဲြမည္ ျဖစ္ပါသည္။ ဤသို႔ျဖင့္၊ ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း ကို ဤ စီမံကိန္းမွ 
သဘာဝပတ္ဝန္းက်င္ႏွင့္ေဒသခံမ်ားအေပၚ ႀကီးမ်ားေသာ ႂကြင္းက်န္သက္ေရာက္မႈမ်ား 
မရွိႏိုင္ေၾကာင္း ႏွင့္ သက္ေရာက္မႈ အားလံုးကို လက္ေတြ႔က်ိဳးေၾကာင္း ဆီေလ်ာ္စြာျဖင့္ 
နည္းႏိုင္သမွ်နည္းေအာင္ စနစ္ တက် ေလွ်ာ့ခ်ႏုိင္ေၾကာင္း ၿခံဳငံုသုံးသပ္ပါသည္။ 

ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း အစီရင္ခံစာထုတ္ေဖာ္တင္ျပခ်က္လုပ္ငန္းစဥ္တြင္ ပတ္ဝန္းက်င္ 
ထိခိုက္မႈဆန္းစစ္ျခင္း ေလ့လာခ်က္၏ အစီရင္ခံစာအက်ဥ္းခ်ဳပ္ကို တနသၤာရီ တိုင္းေဒသႀကီးရိွ 
သြားေရာက္ေလ့လာခဲ့ေသာၿမိဳ႕နယ္မ်ားျဖစ္သည့္ ထားဝယ္ႏွင့္ ေရျဖဴ၊ မြန္ျပည္နယ္ရွိ ေမာ္လၿမိဳင္ ႏွင့္ 
ရန္ကုန္ တို႔တြင္ ျမန္မာဘာသာျဖင့္ ထုတ္ျပန္ခ်က္မ်ား ပါဝင္မည္ ျဖစ္ပါသည္။ ပတ္ဝန္းက်င္ထိခိုက္မႈ 
ဆန္းစစ္ျခင္း အစီရင္ခံစာထုတ္ေဖာ္တင္ျပခ်က္ကို သတင္းစာမ်ားတြင္ ေၾကညာသြားမည္ ျဖစ္ပါ 
သည္။ ထိေတြ႔ဆက္ဆံေရး လုပ္ငန္းမ်ားကို ပတ္ဝန္းက်င္ထိခိုက္မႈဆန္းစစ္ျခင္း လုပ္ငန္းစဥ္၏ 
အစိတ္အပုိင္းတစ္ရပ္အေနျဖင့္ ေဆာင္ရြက္ခဲ့ၿပီးျဖစ္ပါသည္။ သို ႔ရာတြင္၊ သက္ဆိုင္သူမ်ားႏွင့္ 
ထိေတြ႔ဆက္ဆံျခင္းဆိုသည္မွာ စီမံကိန္းသက္တမ္းတစ္ေလွ်ာက္လံုး ေဆာင္ရြက္ သြားရမည့္ 
လုပ္ငန္းစဥ္ဟု နားလည္ပါသည္။ ဤကိစၥရပ္တြင္ စီမံကိန္းကာလတစ္ေလွ်ာက္လံုး ေဆာင္ရြက္သြား 
ရမည္ ျဖစ္ပါသည္။ PTTEPI သည္ ဆက္လက္ေဆာင္ရြက္လ်က္ရိွေသာ ေဆြးေႏြးညိွႏိႈင္းမႈမ်ား ကို 
အေကာင္အထည္ေဖာ္စီမံသြားမည္ျဖစ္ၿပီး၊ သက္ဆိုင္သူ အသစ္မ်ားမွ စိုးရိမ္မႈမ်ားတင္ျပ လာလွ်င္ 
လည္း ကိုင္တြယ္ ေျဖရွင္းျခင္း ႏွင့္ သက္ဆိုင္သူမ်ား၏ တုန္႔ျပန္ခ်က္မ်ားကို ေစာင့္ၾကပ္ ၾကည့္႐ႈျခင္း 
မ်ား ေဆာင္ရြက္သြားမည္ ျဖစ္ေၾကာင္း တင္ျပ အပ္ပါသည္။ 
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2 INTRODUCTION 

2.1 PROJECT OVERVIEW 

The Zawtika Project is a gas field development project operated PTTEP 

International Limited (PTTEPI), located in Block M9 and a small portion of 

Block M11 in the Gulf of Martaban (also known as the Gulf of Moattama), 

Myanmar. The existing development of Zawtika Project has thusfar covered 

Phase 1A and Phase 1B.  

The development of Zawtika Phase 1A consists of offshore and onshore 

facilities. The offshore facilities comprise of Zawtika Processing Platform 

integrated with Living Quarter module (ZPQ), a bridged-link to ZWP1, two 

remote wellhead platforms ZWP2 and ZWP3, associated intra-field sealines 

with 230km long offshore pipeline. The onshore facilities comprise of 71 km 

long onshore gas transportation pipeline connected from offshore pipeline at 

landfall point, Zawtika Onshore Operating Center (ZOC), Zawtika Block 

Valve #1 and #2 (ZBV1 and ZBV2) and Zawtika Metering Station (ZMS). The 

development of Zawtika Phase 1B consists of 4 remote wellhead platforms 

ZWP4, ZWP5, ZWP6 and ZWP7 including associated pipelines.  

To sustain the production of Zawtika Project for supplying the gas to both 

domestic and Thailand markets, PTTEPI is planning to develop the Zawtika 

Phase 1C and 1D in Block M9 (“the Project”). The Project is planned to start in 

Q4 of 2017 onward.  

According to Myanmar’s Environmental Impact Assessment Procedure (EIA 

Procedure), an Environmental Impact Assessment (EIA) study is required to be 

undertaken for Projects that have the potential to cause significant environmental 

and social impacts, including offshore production operations, in order to receive 

approval from the Myanmar authorities. The Ministry of Natural Resources and 

Environmental Conservation (MONREC, formally known as Ministry of 

Environmental Conservation and Forestry, or MOECAF) is responsible for 

environmental assessment in Myanmar (i.e. EIA).  The Project has made reference 

to the EIA Procedure dated 29th December 2015 
1
. 

2.2 OVERVIEW OF ENVIRONMENTAL IMPACT ASSESSMENT (EIA) REPORT 

This Environmental Impact Assessment (EIA) report presents an assessment 

of the potential environmental and social impacts associated with the Project. 

According to the definition from the EIA Procedure, an EIA Report is “a report 

on an EIA Type economic activity prepared in accordance with the requirements 

stipulated in Article 63 and having a focus on: systematic identification and 

 

1  Pursuant to Section 7 of the Environmental Conservation Law (2012) and Articles 52 and 53 of the Environmental 

Conservation Rules (2014) of the Republic of the Union of Myanmar   
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assessment of potential Adverse Impacts including cumulative impacts of the proposed 

Project, business, service or activity; systematic assessment of feasible Project 

alternatives; and determination of appropriate measures to mitigate potential Adverse 

Impacts. EIA Report shall include an EMP.” 

The objectives of this EIA are to: 

 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 Area of Interest1; 

 To identify and evaluate potential environmental and social impacts 

from the Project; 

 To recommend mitigation or enhancement measures to remove, 

reduce or avoid potential adverse impacts; 

 To provide an environmental management plan (EMP) including an 

approach for monitoring; and 

 To summarise public consultation and disclosure of the Project. 

2.3 PRESENTATION OF THE PROJECT PROPONENT 

PTTEPI, a subsidiary of PTTEP, is the operator for the Project to carry out 

petroleum exploration and production activities and related business in 

Myanmar. 

PTTEPI’s mission is to operate globally, providing reliable energy supplies 

and sustainable value to all stakeholders, part of a clear vision to be a leading 

Asian E&P company, driven by the best in technology and green practices. 

PTTEPI’s Vision, Mission, Corporate Values and Sustainable Development 

Policy are shown in Figure 2.1. 

 

1  The Area of Interest is the area in which any potential impacts from the Project (direct or indirect) could occur.  The 

Area of Interest is further defined under Chapter 5 of this EIA Report in terms of the physical, biological and socio-

economic environment.  
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Figure 2.1 PTTEPI’s Vision, Mission, Corporate Values and Sustainable Development 

Policy 

Source: PTTEPI, 2017 

A list of the specific team members of PTTEPI that were involved in the 

preparation of this EIA report are presented in Table 2.1. Contact details of 

PTTEPI are provided in Table 2.2. 

Table 2.1 PTTEPI Key Persons for the EIA Study 

Name Position/Specialization 

Pariyachat Oonkhanond Manager, Asset Planning 

Sirawat Boonphayoong Asset Planning Engineer 

Khin Maung Gyi Advisor, PSC 

Suphachittra Thongchavee Government Affairs & External Relations Manager 

Waewduan Vinaipanich Head of Social Development Projects 

Than Than Aye Socio-Economic (MOGE Representative) 

San Htet Aung Win Assistant Officer, Social Development Projects 

Khomsan Lertwiriyaprapa Safety, Security, Health and Environmental Manager  

Suthat Kanjanakanti Senior Engineer, Environment 

Zar Chi Saint Engineer, Environment  
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Table 2.2 Contact Details of PTTEPI 

Company Name PTTEP International Limited 

Address Vantage Tower, 623 Pyay Road,  

Kamayut Township, Yangon,  

Republic of the Union of Myanmar 

Phone Number +95(1) 652700 

Principal Contact Person Than Than Aye 
Email: ThanThanA@pttep.com 
Tel: +95(1) 652700 Ext. 2847  
 

San Htet Aung Win 
Email: SanHtetAungWin@pttep.com 
Tel: +95(1) 652700 Ext. 3815  

 
Fax: +95(1) 667783 

 

2.4 PRESENTATION OF ENVIRONMENTAL, SOCIAL AND HEALTH EXPERTS 

2.4.1 Overview 

Environmental Resources Management (ERM) has been contracted by PTTEPI 

to prepare this EIA for the Project. This report presents the objectives, 

methodology and outcomes of the EIA. 

ERM is a leading global provider of environmental, health, safety, risk, social 

consulting, and sustainability-related services. ERM has more than 160 offices 

in 40 countries and territories and employ more than 5,000 people. ERM has a 

40-year track record of excellence on complex and challenging projects. 

ERM are approved by the Myanma Oil and Gas Enterprise (MOGE) and the 

Ministry of Natural Resources and Environmental Conservation (MONREC) 

(formerly Ministry of Environment, Conservation and Forestry (MOECAF)). 

ERM has recently registered as a separate ERM Myanmar entity and has 

opened an office in Yangon with full-time staff. Copies of ERM’s relevant 

registrations and licenses are presented in Annex A. 

An overview of the environmental, social and health experts involved with 
the preparation of this EIA report are presented in Table 2.3, and brief 
descriptions of their backgrounds are included below. 

mailto:ThanThanA@pttep.com
mailto:SanHtetAungWin@pttep.com
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Table 2.3 Environmental, Social and Health Specialists for the Offshore Phase 1C and 1D Production EIA 

Organization/ Company Name Qualifications Position/ Specialization 

ERM-Siam Kamonthip Ma-oon  Executive Study: General Management Programme, Judge 

Business School, University of Cambridge, UK 

 MSc. (DIC) in Environmental Engineering and Business 

Management, Imperial College, London 

 BEng. in Environmental Engineering, Chulalongkorn 

University, Thailand 

Partner-In-Charge 

 Chris Brown  MSc (Environmental Engineering) 

 BSc (Manufacturing Engineering) 

Principal Consultant, Project Manager 

 Christine Bryant  MSc Ecological Economics, University of Edinburgh, UK 

 BSc Economics (with specialization in Environmental 

Economics) George Mason University, USA 

Environmental Lead 

 Vincent Lecat  Mastère spécialisé Management du Développement 

Durable, HEC Paris Business School, France 

 Maitrise en Ecologie et Environnement (Msc in Ecology 

and Environment), Université Pierre et Marie Curie, France 

 Licence en Biologie et Ecologie (Bsc in Biology and 

Ecology), Université Pierre et Marie Curie, France 

Social Lead  

 Craig Reid  BSc (Hons), Marine Biology, University of 

 Stirling, Scotland, United Kingdom, 1997 

Partner, Asia Pacific 

 Kanokphorn Chaivoraphorn  M.A. (Social Development – Social Organization and 

Development) 

 B.Sc. (Industrial Chemistry) B.P.H. Major in Occupational 

Health and Safety 

Principal Consultant, Health Specialist 

 Busaya Jutatipatai  MSc (Environmental Management) 

 BSc (Environmental Science) 

Associate Consultant 
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Organization/ Company Name Qualifications Position/ Specialization 

Sustainable Environment 

Myanmar (SEM) 

Dr. Sandar Hlaing  B.A. (Hons.) MA (Geog :)  

 PhD (Environmental Geography) 

Senior Social Expert 

 Nu Yin  B.A. (Business Management) Social Team Leader 

 Myat Thitsar Naing  B.A. (Hons) English in 2011, Dagon University                          

 M.A. English in 2014, Dagon University 

 Diploma in Human Resource Management by IQN, UK 

 Certificate in Environmental Studies by Myanmar 

Environmental Institute 

Social Expert 

 Poe Mon Mon Kyaw   Technical University (Thanlyin), 3rd Year (Physics) Social Expert 

 Nan Cherry Thein  B.A. (Hons) English 2012, Dagon University 

 M.A. English 2014, Dagon University 

 Certificate in General English (British Council) 

 Certificate in Business Studies (Yangon University) 

 Certificate in Involuntary Resettlement (AIT Vietnam) 

 Certificate in Environmental Studies (Myanmar 

Environment Institute MEI) 

Social Expert, Logistic and Administration 
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Partner-In-Charge – Ms. Kamonthip Ma-oon 

Ms. Kamonthip Ma-oon is a Partner with the Impact Assessment and Planning 

(IAP) Team at ERM-Siam, based in Bangkok Office. Kamonthip has extensive 

experience as a professional environmental engineer and as project manager 

for various projects in different sectors i.e. Oil & Gas, Power and 

Transportation both in Europe and South East Asia regions. 

She will be accountable for technical peer review of the documents at various 

stages and the QA/QC in order to ensure the quality of ERM’s service and 

deliverables to clients. 

Project Manager – Mr. Chris Brown 

Mr. Chris Brown is a Principal Consultant with the Impact Assessment and 

Planning Team at ERM-Siam, based in Bangkok, Thailand, with over 10 years’ 

work experience. His educational background is Environmental Engineering, 

and he has key experience in Water Resources Engineering and 

Environmental Impact Assessments for various industries across Southeast 

Asia. Chris has experience with project management and technical review of 

environmental impact assessments for oil and gas projects in Myanmar. 

Environmental Consultant – Ms. Christine Bryant 

Ms. Christine Bryant is an Environmental Specialist within Impact Assessment 

and Planning Team, based in Bangkok Office. Christine has worked in a 

number of ERM offices in both the USA and the UK. Christine is specialised in 

ecosystem services and environmental/ socio-economic impact assessment for 

inclusion in ESIAs. Her expertise also includes natural capital assessment, 

economic analysis and sustainable finance.  

Social Consultant – Mr. Vincent Lecat  

Mr. Vincent Lecat is a Senior Consultant within Impact Assessment and 

Planning Team, based in Bangkok, Thailand. Vincent has extensive experience 

in Social Impact Assessment, Resettlement, ESIA and Stakeholder engagement 

across South East Asia and Africa.  

His work includes stakeholder engagement, public consultations, resettlement 

and ESIA projects in Myanmar, West Africa, Central and Northern Europe. 

His experience in the field and on several diverse and challenging projects, 

especially in Myanmar, provided him a great understanding of local/ 

regulatory requirements in Myanmar together with the successful techniques 

for public consultation and sub-contractor management and supervision.   

Associate Consultant (General Environmental SME) – Ms. Busaya Jutatipatai 

Busaya Jutatipatai is an Assistant Consultant within ERM based in Bangkok, 

Thailand. Busaya has experience in the field of Environmental Impact 

Assessment, Environmental Monitoring Project, HES Risk Management 

Process, and other technical support. 
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Health Specialist – Ms. Kanokphorn Chaivoraphorn 

Ms. Kanokphorn Chaivoraphorn is a Thailand EIA License Holder and 

Principal Consultant of the Impact Assessment and Planning team at ERM’s 

office in Bangkok, with over 17 years’ experience in Environmental Impact 

Assessment (EIA) and Environmental and Health Impact Assessment (EHIA) 

projects in the Power sectors and Oil &Gas. Her expertise includes in depth 

understanding of Equator Principles, International Finance Corporation (IFC) 

Performance Standards (PS) and the relevant Environmental, Health, and 

Safety (EHS) Guidelines and their application to various type of projects 

including power sector. 

Partner, Asia Pacific (Myanmar) – Mr. Craig Reid 

Mr. Reid is a Partner with over fifteen years experience in environmental 

management at ERM. Mr Reid is the Manager of the Marine Sciences Team in 

Hong Kong, with overall responsibility for a wide range of projects spanning 

across sectors including power, oil and gas, infrastructure, utilities, property 

and mining. Mr Reid is also highly active in Myanmar, providing direct 

support to ERM’s operations there. 

Sustainable Environment Myanmar (SEM) 

Sustainable Environment Myanmar (SEM) is a leading social and 
environmental consultancy firm based in Myanmar, consisting of former and 
current university faculty members of various disciplines relating to 
environmental and social management. They have worked extensively across 
Myanmar undertaking Environmental Impact Assessment related works 
including terrestrial biodiversity surveys, habitat and land use mapping, 
health and social impact surveys and development of post project monitoring 
surveys.   

Based in Yangon, Myanmar, SEM has the experience in reviewing regulatory 
requirements and environmental baseline data collection. They have worked 
extensively with communities throughout Myanmar and have the necessary 
skills required to collect social data including carrying out consultation with 
potentially affected communities. Importantly, ERM has worked with SEM on 
various assignments in Myanmar for several years including a number of 
international standard EIAs, ESIAs and ESHIAs. SEM also has experience in 
carrying out baseline surveys and public consultation meetings in the local 
context.  

SEM’s address is as follows: 

B-503, Delta Plaza, Shwegondaing Rd.,  
Bahan, Yangon, Myanmar 
 

2.4.2 Declaration of EIA Experts 

ERM hereby state that the EIA Study has been carried out according to the 

Environmental Conservation Law (2012), Environmental Conservation Rules 

and Environmental Impact Assessment Procedure (2015). To our knowledge, 
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all information contained in this report is accurate and a truthful 

representation of all findings as relating to the Project. 

2.5 REPORT STRUCTURE 

This EIA Report has been structured according to the Environmental Impact 

Assessment Procedure (2015), as well as the Administrative Instruction of 

Environmental Impact Assessment Procedure (2015), which are described further 

in Chapter 3. The structure of the remainder of this EIA is prepared according 

to the approved Scoping Report, as shown in Table 2.4. 
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Table 2.4 Proposed EIA Report Structure 

Chapter 

Number 

Chapter Title Contents 

1 Executive Summary  Summary of the EIA Report 

2 Introduction  Presentation of the Project Proponent / Project 

developer 

 Presentation of the Environmental and Social 

Experts 

3 Policy, Legal and 

Institutional Framework 

 Corporate Environmental Policy of the project 

proponent (e.g. CSR policy), if any 

 Policy and Legal Framework should include 

such as existing environment-related laws and 

rules, international conventions, treaties and 

agreements, and international standards and 

guidelines 

 Institutional framework of the project 

proponent and Myanmar government 

responsible for EIA e.g. organizational 

structures and responsible sections ; and 

 Environmental and/or Health Standards 

related to the Project e.g. international and/or 

domestic standards. 

4 Project Description and 

Alternative Selection 

 Project Background, Objectives and 

Descriptions 

 Project Location, Overview map and Site 

Layout Maps 

 Comparison and Selection of Alternatives 

 Description of the Selected Alternative 

5 Description of the 

Surrounding Environment 

 Setting the Study Limits 

 Methodology for Data Collection and Analysis 

 Physical Components  

 Biological Components  

 Socio-Economic Components 

 Cultural Components 

 Visual Components 

6 Impact and Risk 

Assessment and Mitigation 

Measures 

 Impact Assessment Methodology 

 Identification of Impacts 

 Determination of Impact Significance 

 Mitigation Measures 

 Determination of Residual Impacts 

 Risk Assessment (Unplanned Events) 

7 Cumulative Impact 

Assessment 

 Methodology and Approach 

 Cumulative Impact Assessment 

8 Environmental 

Management Plan 

 Summary of Impacts 

 Description of Proposed Mitigation Measures 

 Monitoring Program  

 Reporting Requirements 

 Emergency Plan 

 Capacity Development and Training 

 Public Consultation and Information Disclosure 

 Work Plan and Implementation Schedule 
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Chapter 

Number 

Chapter Title Contents 

9 Public Consultation and 

Disclosure 

 Purpose of the Consultation 

 Methodology and Approach, 

 Summary of Consultation Activities 

 Summary of main comments received and how 

comments taken into account during EIA 

process 

 Minutes of Each Consultation Meeting, 

 Information Disclosure  

 Recommendations for Future Consultations 

10 Conclusions and 

Recommendations 

 Presents the main conclusions of the EIA 

report, and recommendations for future actions 

(if any) to be taken. 

11 References  

 

2.6 STATEMENT OF COMMITMENTS 

PTTEPI will at all times comply fully with the commitments, mitigation 

measures, and plans that have been presented in this EIA Report. 

PTTEPI shall fully implement the EMP, all Project commitments, and 

conditions, and is liable to ensure that all contractors and subcontractors of the 

Project comply fully with all applicable Laws, including the Environmental 

Conservation Law (2012), Environmental Conservation Rules and 

Environmental Impact Assessment Procedure (2015), as well as the EMP, 

Project commitments and conditions. 

PTTEPI and ERM hereby confirm that: 

(1) The EIA Report is accurate, consolidated and complete; 

(2) The EIA has been conducted in accordance with relevant laws, 

including the EIA Procedure (2015).  

(3) The Project will fully follow the commitments, mitigation 

measures and plans set out in this EIA Report. 
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3 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 

This chapter sets out the relevant legal and policy context in Myanmar and 

documents the environmental and social standards with which the Project will 

achieve compliance as well as the international standards that the Project will 

follow. Specifically, this chapter summarises the following: 

 PTTEPI’s SSHE Policy; 

 Policy and Legal Framework, including EIA Legislation in Myanmar, 

relevant Myanmar legislation and international conventions, 

standards and guidelines relevant to the Project;  

 Institutional Framework of the Project Proponent and Myanmar, 

including the requirements of the Production Sharing Contract (PSC); 

and  

 Environmental and/or health standards related to the Project. 

3.1 PROJECT’S ENVIRONMENTAL AND SOCIAL POLICIES 

PTTEPI management is fully committed to providing a safe, secured and 

healthy workplace and conducting its operations in a manner that protects the 

environment. These commitments are in accordance with PTTEP’s Corporate 

Vision, Mission, and Values and PTTEPI’s SSHE Policy. Proactive individual 

involvement, responsibility and accountability are expected of all employees, 

contractors and third party personnel. PTTEPI SSHE Management System 

(SSHE MS) is designed to align all stakeholders’ efforts to enable attainment of 

these principles. 

All levels of line management at PTTEPI are responsible for implementing and 

maintaining its SSHE policy and SSHE MS. Both documents are reviewed and 

revised at regular intervals. 

3.1.1 PTTEPI’s SSHE Policy 

PTTEPI’s Safety Security Health and Environment (SSHE) Policy falls under 

PTTEP Myanmar Asset’s SSHE Policy, which is as follows: 

“PTTEP Myanmar Asset is committed to safe Exploration and Production (E&P) 

Operations in Myanmar with an ultimate goal of "Target Zero -Nobody Gets Hurts 

in Our Operations" which covers: 

 Zero Injury; 

 Zero Major Accident (e.g. zero major hydrocarbon leak, vehicle accident, 

ship collision); and 

 Zero Spill or External Complaint (e.g. zero complaint by authorities/ 

community/sea user). 
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To accomplish this, PTTEP Myanmar Asset's personnel, including contractors, shall: 

 Implement the PTTEP Safety, Security, Health and Environmental 

Management System (SSHE-MS); 

 Comply with Myanmar legal requirements and if non-existent or in conflict 

with PTTEP or international standards, apply the strictest applicable 

requirements; 

 Perform hazard identification and SSHE risk assessments so that risks are 

As Low As Reasonably Practicable (ALARP); 

 Hold employees accountable for SSHE performance by setting and 

monitoring SSHE Plans and KPis; 

 Prevent major accidents by implementing asset integrity programs and 

addressing safety case recommendations; 

 Ensure all employees and contractors are assessed and maintain the required 

level of job and SSHE competency; 

 Apply "Stop Work Authority Policy" for unsafe work and improve SSHE 

culture through Behavioural-Based Safety (BBS) programs; 

 Implement security management for potential threats to safeguard 

personnel, assets, information and reputation; 

 Promote health and hygiene in the workplace by conducting health risk 

assessments, education and regular health inspections; 

 Minimise environmental impact by strictly following the mitigation 

measures recommended in environmental, social and health impact 

assessments; 

 Implement a waste management program to reduce waste, maximise energy 

efficiency and conserve resources; 

 Report, investigate and analyse SSHE incidents to prevent recurrence and 

close out corrective actions with evidence; 

 Ensure that emergency and crisis management plans are developed and 

effective; and 

 Ensure policy and SSHE-MS compliance through regular SSHE audits and 

Senior Management visits with corrective actions follow up for continuous 

improvement.” 
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3.1.2 PTTEPI’S Environmental, Social and Health Management System 

3.1.2.1 Roles and Responsibilities 

Role of PTTEPI 

As well as having overall responsibility for the Project, PTTEPI also have 

responsibility for monitoring the performance of all contractors. Where the 

mitigation measures do not result in the achievement of the objectives, PTTEPI 

will work with contractor(s) to refine the measures. 

The responsibility for implementation of the environmental monitoring and 

for the associated reporting lies with the PTTEPI Survey Representative. It is 

expected that this person would be present during the seismic survey and will 

have responsibility for safety and environment on site. 

Roles of Contractors 

Contractors will be responsible for ensuring compliance with all relevant legal 

requirements, PTTEPI procedures, as well as adherence to all environmental 

controls and mitigating measures. 

Contractors will also be responsible under the contract for minimizing the 

potential environmental, social and health impacts of all contracted activities. 

Contractors will need to demonstrate to the satisfaction of PTTEPI how 

compliance with the mitigation measures will be ensured. They will also be 

expected to show to demonstrate commitment to the mitigation measures in 

all levels of their management structure. 

3.1.2.2 Supporting Management Plans 

SSHE Management System Manual 

The objective of PTTEPI’s SSHE MS Manual is to serve as a practical 

interpretation of the Company’s SSHE policy with respect to their moral 

obligations for SSHE issues for all persons working on, visiting or affected by 

operations at sites for which PTTEPI has responsibility. 

The manual covers details on the areas specified in Table 3.1. The document is 

designed to serve as a comprehensive guide for all Operational Assets to 

develop its own SSHE management system and related documents. This 

document also provides an overview of the SSHE management system 

approach. 

Contractor Management 

PTTEPI requires its contactors to comply with its “SSHE Contractor 

Management Standard”. The contractor is also required to carry out an SSHE 

Risk Assessment of their work and present a specific SSHE work plan. 

Workers must be formally trained in the general and specific SSHE issues at 

the site. 
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Table 3.1 PTTEPI SSHE Management System Standards 

Document Code Document 

Myanmar-SSHE-11027-PDR-100 SSHE Roles and Responsibilities Procedure 

Myanmar-SSHE-11027-PDR-300 SSHE Communication Procedure 

Myanmar-SSHE-11027-PDR-301 SSHE Record Procedure 

Myanmar-SSHE-11027-PDR-302 SSHE Documentation Procedure 

Myanmar-SSHE-11027-PDR-303 SSHE Training and Competency Management Standard 

Myanmar-SSHE-11027-PDR-304 SSHE Regulatory Compliance Procedure 

Myanmar-SSHE-11027-PDR-305 SSHE Requirement for Contractor 

Myanmar-SSHE-11027-PDR-306 Myanmar Asset Land Transport Safety Procedure 

Myanmar-SSHE-11027-PDR-400 PTTEP Myanmar LOPC Plan 

Myanmar-SSHE-11027-PDR-401 Working in Adverse Weather Instruction  

Myanmar-SSHE-11027-PDR-500 Emergency Management Plan 

Myanmar-SSHE-11027-PDR-501 Crisis Management Plan  

Myanmar-SSHE-11027-PDR-502 Crisis Communication Plan 

Myanmar-SSHE-11027-PDR-503 Blowout Contingency Plan 

Myanmar-SSHE-11027-PDR-504 Land Campaign Blow Out Contingency Plan 

Myanmar-SSHE-11027-PDR-505 Yangon Office Emergency Response Plan 

Myanmar-SSHE-11027-PDR-506 Offshore Medical Emergency Response Plan (MERP)  

Myanmar-SSHE-11027-PDR-507 PTTEPI Tropical Revolving Storm Response Plan 

Myanmar-SSHE-11027-PDR-508 Fitness to Work Procedure 

Myanmar-SSHE-11027-PDR-509 Spill Contingency Plan 

Myanmar-SSHE-11027-PDR-514 Onshore Zawtika Operations Medical Emergency 

Response Plan (MERP) 

Myanmar-SSHE-11027-PDR-700 Audit and Review Standard 

Myanmar-SSHE-11027-GLD-500 Guideline for Stakeholder Management in Emergency & 

Crisis Situations (Zawtika Onshore) 

 

3.1.3 PTTEPI’S Corporate Social Responsibility Policy 

There are currently a number of ongoing CSR activities taking place by 

PTTEPI under the Zawtika Project, which are conducted in compliance with 

MOGE’s “Guidelines for Implementation of CSR Programmes”. Additional details 

on these CSR activities are provided in Chapter 7. 

3.2 POLICY AND LEGAL FRAMEWORK 

This section of the EIA report details the policy and legal framework for the 

Project, covering national requirements as well as applicable international 

treaties and conventions. The intent is to lay out the regulatory and non-

regulatory performance requirements for all stages of the Project. 

As mentioned in Section 2.6, PTTEPI will comply with all applicable laws, and 

also is liable to ensure that all contractors and subcontractors for the Project 

comply fully with all applicable laws. 
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3.2.1 EIA Requirements in Myanmar 

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

The procedure was prepared by the Ministry of Natural Recourses and 

Environmental Conservation (MONREC), formerly called the Ministry of 

Environmental Conservation and Forestry (MOECAF), along with the support 

of an EIA Review Team Committee comprising the members of relevant union 

ministries, union attorney general’s office, three city development committees 

and Non-governmental Organisations (NGOs) and technical support by 

experts from the Asian Development Bank Greater Mekong Region – 

Environment Operations Centre (ADB GMS-EOC).  

The EIA Procedure sets out the requirements for development, assessment 

and subsequent monitoring of an EIA. The requirements to conduct an EIA 

are outlined in the Environment Conservation Law (2012) and Environment 

Conservation Rules (2014).  In addition; the EIA Procedures are supported by 

the draft Administrative Instruction which sets out a proposed format and 

content for reports. 

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

an IEE or an EIA in order to obtain an ECC for certain development projects (1). 

The process as outlined in the EIA Procedure is described in the following 

sections. 

3.2.1.1 Screening 

The process starts with screening and MONREC has the exclusive authority to 

define screening criteria for a project which are provided in the EIA 

Procedure. MONREC determines whether the project requires an IEE, an EIA, 

or is exempt from undertaking any environmental assessment. If an IEE or an 

EIA is required, PTTEPI would be obliged to prepare an IEE / EIA and obtain 

approval as well as prepare and implement an appropriate Environmental 

Management Plan (EMP). 

For this Project, PTTEPI was required to submit a Project Proposal Report (2) 

(PPR) to the Environmental Conservation Department (ECD) of MONREC for 

screening. This PPR was submitted by PTTEPI in December 2016. It is 

expected that MONREC will determine that the Project will require an EIA i.e. 

categorised as Item 17, “Offshore Oil and Gas Production drilling and 

production activities; offshore pipeline operations, offshore transportation, 

compressor stations and storage facilities; ancillary and support operations; 

and decommissioning” according to Annex I of the EIA Procedure. Therefore, 

PTTEPI has followed the EIA Type Project requirements of the EIA Procedure. 

                                                      
(1) Under Section 7 of the Environmental Conservation Law (2012) and Articles 52, 53 and 55 of the Environmental 

Conservation Rules (2014) of the Republic of the Union of Myanmar.  

(2) ERM (2016) Project Proposal Report for the Marine Seismic Survey for Block M9, Offshore Myanmar. 
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3.2.1.2 Scoping 

After screening, a scoping phase was conducted to further identify the 

potential impacts of the Project, and likely Project Affected Peoples / 

Communities and to identify potential mitigation measures. Stakeholder 

engagement was undertaken during this process to collect baseline data and 

allow stakeholders to express views and concerns which would be considered 

during the EIA Phase.  The Scoping Report contained the Terms of Reference 

for the EIA Report which outlined the scope and studies necessary as part of 

the EIA Phase. This Scoping Report and Terms of Reference were also 

submitted to the MOGE and MONREC.   

3.2.1.3 EIA Study and Report Preparation 

In accordance with the EIA Procedure, PTTEPI has prepared this EIA Report 

which properly addresses all adverse physical, biological, social, economic 

and cultural impacts with appropriate mitigation measures proposed.  

This EIA Report also includes the results of public consultations and takes into 

account public concerns when assessing impacts, designing mitigation measures 

and selecting monitoring parameters. After completing all investigations and 

public consultation, this EIA Report is submitted to MONREC.  

After submission to MONREC, the EIA Report should be disclosed to civil 

society, Project Affected Populations (PAPs), concerned government 

organizations and other interested stakeholders. PTTEPI will disclose the 

Myanmar language Executive Summary of this EIA Report at the township 

General Administrative Department (GAD), Department of Fisheries (DoF) 

offices in Dawei and Yebyu Townships in Tanintharyi Region, and Myanmar 

Fishery Federation in Yangon. The EIA Report disclosure will also be 

advertised in national and local newspapers. The full EIA Report (in English) 

and Executive Summary (in Myanmar) will be available from 

www.pttep.com. All comments and recommendations received should be 

collected and reviewed by the MONREC prior their final decision on approval 

of the EIA Report.  

If it is determined by the Ministry that the EIA Report does not satisfy 

requirements, then PTTEPI shall be called upon by the Department to 

undertake the necessary amendments as directed by the Ministry. The 

Ministry shall deliver its final decision within ninety (90) working days of 

receipt of the EIA Report. 

The full EIA Process undertaken for the Project is shown in Figure 3.1.   
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Figure 3.1 EIA Process in Myanmar 

 

3.2.2 Project-Relevant Legislation in Myanmar 

Laws related to environmental and social issues and hence relevant to the EIA 

Study for the proposed Project are included in Table 3.2. PTTEPI commits to 

abiding to the laws,regulations, and international conventions listed in Table 

3.2.and Table 3.3.  
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3.2.3 International Agreements and Conventions 

A list of Project-relevant international treaties and conventions of which 

Myanmar is a signatory is provided in Table 3.3. 
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Table 3.2 Myanmar Legislation Relevant to Project 

Laws and Regulations Description 

Constitution of the Republic of the Union of Myanmar, 2008 

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. Articles in the Constitution 

relevant to environmental protection are Articles 37, 42 and 390.  They are quoted below: 

Article 37 (a) 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; 

(b) The Union shall enact necessary law to supervise extraction and utilization of State owned natural resources by economics 

forces; 

Article 42 The Union shall protect and conserve natural environment. 

Article 390 

 

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. 

These three Articles in the Constitution provide a basis for legalizing and institutionalizing environmental health impact assessment 

and social impact assessment. 

The Environmental Conservation Law, 2012 

The Pyidaungsu Hluttaw enacted this law by Law No. 9 of 2012 on the date of 30
th 

March, 2012. March, 2012. The legal mechanism for ESHIA has been put in this law. This law was enacted 

with the objectives of:  

(a) To enable to implement the Myanmar National Environmental Policy; 

(b) To enable to lay down the basic principles and give guidance for systematic integration of the matters of environmental conservation in the sustainable development process; 

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

(d) To reclaim ecosystems as may be possible which are starting to degenerate and disappear; 

(e) To enable to manage and implement for decrease and loss of natural resources and for enabling the sustainable use beneficially;  

(f) To enable to implement for promoting public awareness and cooperation in educational for dissemination of environmental perception; 

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

(h) To enable to cooperate with Government Departments, Government Organizations, International Organizations, non-government organizations and individuals in matters of 

environmental conservation.  

 

Particular articles of importance are 7(o), 14, 15, 24, 25, and 29. 

The Environmental Conservation Rules, 2014 

The Ministry of Natural Resources and Environmental Conservation, in exercise of power conferred under sub-section (a) of section 42 of the Environmental Conservation Law, issues this 

rules by No. 50 of 2014 on the date of 5 June, 2014. 

 



 

ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017 

3-10 
 

Laws and Regulations Description 

Particular articles of importance are Article 69, a and b. 

Rule 51 The Ministry shall assign duty to the Department for enabling to adopt and carry out the environmental impact assessment system. 

Rule 52 The Ministry shall determine the categories of plan, business or activity which shall carry out environmental impact assessment 

Rule 53 The Ministry shall to scrutinize whether or not it is necessary to conduct environmental impact assessment, determine the proposed 

plans, businesses or activities which do not include in stipulation under rule 52 

Rule 56 The person who carries out any project, business or activity shall arrange and carry out for conducting the environmental impact 

assessment for any project, business or activity by a qualified third person or organization accepted by the Ministry. 

Rule 58 The Ministry shall form the Environmental Impact Assessment Report Review Body with the experts from the relevant Government 

departments, Government organizations. 

Rule 61 The Ministry may approve and reply on the EIA report or IEE or EMP with the guidance of the Committee  

Rule 69 i. Any person shall not emit, cause to emit, dispose, cause to dispose, pile and cause to pile, by any means, the pollutants and the 

hazardous waste or hazardous material stipulated by notification under the Law and any of these rules at any place which may 

affect the public directly or indirectly. 

ii. Any person shall not carry out to damage the ecosystem and the natural environment which is changing due to such system, 

except for carrying out with the permission of the Ministry for the interest of the people. 

EIA Procedure(2015) 

The EIA Procedure sets out the procedures for completing an IEE, EIA and/or EMP in Myanmar.  This includes information on project categorisation, responsibilities of project developers 

and ministries, EIA review, monitoring and auditing, among other issues. 

 

Particular articles of importance are paragraphs 102 – 110, 113, 115, and 117. 

NEQ Guidelines (2015) 

The NEQ sets out emission standards for air, noise and effluent discharges for oil and gas operations.  The project shall consider emissions standards in its environment impact assessment 

and environmental management plan. 

 

The Guidelines are discussed further, including relevant target values, in Section 3.4. The Project will commit to follow the limits set out in the guidelines. 

Ethnic Rights Protection Law (2015) 

This law has provisions for equal treatment and considerations for various ethnicities and races within Myanmar. 

 

Particular articles of importance are Article 5. 
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Myanmar Investment Law, 2016  

3. The objectives of this Law are as follows: 

(a) To develop responsible investment businesses which do not cause harm to the natural 

environment and the society for the benefit of the Union and its citizens; 

(b) To protect the investors and their investments in accordance with the law; 

(c) To create job opportunities for the people; 

(d) To develop human resources; 

(e) To develop high functioning production, service, and trading sectors. 

(f) To develop technology and the agriculture, livestock and industrial sectors; 

(g) To develop various professional fields including infrastructure across the Union; 

(h) To enable the citizens to be able to work alongside with the international community; and 

(i) To develop businesses and investments that meet international standards. 

 

Particular articles of importance are 51 a, b, c, d, e and f,  and 73. 

Conservation of Water Resources and Rivers Law (2006) 

Section 6 outlines prohibitions for the following activities: 

 “No person shall anchor the vessels where vessels are prohibited from anchoring in the rivers and creeks. 

 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. 

 No one shall dispose of any substance into the rivercreek that may cause damage to waterway or change of watercourse from the bank or vessel.” 

The aims of this Law are as follows: 

 to conserve and protect the water resources and river systems for beneficial utilization by the public; 

 to smooth and enhance safety of waterways navigation along rivers and creeks; 

 to contribute to the development of State economy through improving water resources and river systems; 

 to protect environmental impact. 

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 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. 

Rules On Protection Of Wildlife, And Protected Area Conservation Law (2003) And The Protection Of Wildlife, And Wild Plant And Conservation Of Natural Areas Rules (2002)  

Objectives 

 

The objectives of this Law are as follows:- 

a) to implement the Government policy for wildlife protection; 

b) to implement the Government policy for natural areas conservation; 

c) to carry out in accordance with the International Conventions acceded by the State in respect of the protection and 

conservation of wildlife, ecosystems and migratory birds; 

d) to protect endangered species of wildlife and their natural habitats. 
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Protected Wildlife 

 

15. The Director General shall, with the approval of the Minister: 

a) determine and declare endangered species of wild animal which are to be protected according to the following categories: 

i. completely protected species of wild animals; 

ii. normally protected species of wild animals; 

iii. seasonally protected species of wild animals; 

b) determine and declare the endangered species of wild plants and their nature habitats thereof; 

c) lay down and carry out measures for the preservation of protected wildlife species; 

Taking Administrative Action 

 

31. A Forest Officer may pass an administrative order causing a fine that may extend to Kyat 10,000 to be paid, on a person who 

kills, hunts, wounds or raises a seasonally protected wild animal without permission during the closed season. 

The Burma Wildlife Protection Act 1936 and The Burma Wildlife Protection Rules 1941 (Burma Act No. Vii Of 1936) 

This legislation makes provision for the establishment of sanctuaries (game sanctuaries) on any land at the disposal of the government or, subject to the consent of the owner, any land which 

is private property.  It also provides for the protection of a number of named species outside sanctuaries and reserved forests. 

National Environmental Policy (1994) 

Under this policy, the main environmental body was the NCEA. Prior to the establishment of MONREC, environmental conservation was undertaken by various ministries and departments.  

In 1990, the NCEA was established to advise the government on environmental policy, to act as a focal point and as a coordinating body for environmental affairs and to promote 

environmentally sound and sustainable development.  The NCEA’s main mission is to ensure sustainable use of environmental resources and to promote environmentally sound practices in 

industry and other economic activities, objectives and mandates. 

National Sustainable Development Strategy (2009)  

Sustainable management of natural resources in Myanmar, from environmental perspective comprises 11 areas, in which mining sector development concerned are as follow: 

 Sustainable forest resources management; 

 Biodiversity conservation; 

 Sustainable fresh water resources management ; 

 Environmental quality management and enhancement; 

 Sustainable management of land resources; 

 Sustainable management for mineral resources utilization; 

 Sustainable energy production and consumption; and  

 Sustainable industrial, transport and communication development. 

The Protection and Preservation of Cultural Heritage Regions Law, 1998 

The State Peace and Development Council Law enacted this law by Law No. 9/ 98 on the date of 10
 
September, 1998.  The Ministry of Culture may, with the approval of the Government 

issue notification for the protection of cultural heritage areas are categorized as following kinds of zones / region: 

a) Ancient monumental zone; 

b) Ancient site zone. 

Objectives: 

a) to implement the protection and preservation policy with respect to perpetuation of    cultural heritage that has existed for many years;  

b) to protect and preserve the cultural heritage regions and the cultural heritage therein so as not to deteriorate due to natural disaster or man-made destruction;  
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c) to uplift hereditary pride and to cause dynamism of patriotic spirit of citizens by protecting and preserving the cultural heritage regions;  

d) to promote public awareness and will as to the high value of the protection and preservation of the cultural heritage regions;  

e) to protect the cultural heritage regions from destruction;  

f) to carry out protection and preservation of the cultural heritage regions in conformity with the International Convention approved by the State. 

 

Articles 13 and 22 are of particular relevance. 

The Conservation of Antique Objects Law 2016 

The objectives of this law are as follows: 

a) to implement the policy of protection and preservation for the perpetuation of antique objects; 

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

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

d) to have public awareness of the high value of antique objects; 

e) to carry out in respect of protection and preservation of antique objects in conformity with the International Convention and Regional Agreement ratified by the State. 

 

Article 12 is of particular importance. 

 

The Protection and Preservation of Ancient Monuments Law (2016) 

3.     The objectives of this law are as follows: 

a. To implement the protection and preservation policy for the perpetuation of ancient monuments which have existed for many years; 

b. To protect and preserve cultural heritage regions and ancient monuments so that they are not destroyed by natural disaster or man; 

c. To uplift hereditary pride and to cause dynamism of patriotic spirit of citizens by protecting and preserving cultural heritage regions; 

d. To promote public awareness and will as to the high value of the protection and preservation of cultural heritage regions; 

e. To explore and preserve new ancient monuments; 

f. To protect cultural heritage regions from destruction; 

g. To implement protection and preservation of ancient monuments in conformity with international conventions and regional agreements. 

15. 1  5. Every person desirous to engage in the following within the area of certain ancient monuments has to apply for the permission of the administration department: 

 (d)   (e) digging a well, pond or fish-breeding pond; 

(f)     (f) mining for gold, producing sand, digging stones, brickworks and other works which can impact the soil density and ground structure; 

 

Additional important articles include 12, 15, and 20. 

The Factories Act, 1974 

This act contains the provisions for chemicals management and storage. Some chemicals are likely to require permits.  It also requires all factories to have proper pollution control measures 

such as air pollution, sewage and wastewater treatment system. 

The Private Industrial Enterprise Law, 1990 

The State Law and Order Restoration Council enacted this law by Law No.22/90 on 26th November, 1990.According to this law; all private industrial enterprises shall avoid or reduce the use 

of polluting technology. The Supervisory Body supervises and inspects the enterprise to ensure the following: 

o No health threats from the industrial enterprise to the nearby residence; 
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o No fire threats or hazards; 

o No source of nuisance or pollution originating from the enterprise; 

o No occupational hazard to the workers and 

o Compliance with the existing law. 

Myanmar Fire Force Law, 2015 

The objectives of Myanmar Fire Force Law are: 

a) To take precautionary and preventive measure and loss of state own property, private property, cultural heritage and the lives and property of public due to fire and other natural 

disasters 

b) To organize fire brigade systemically and to train the fire brigade  

c) To prevent from fire and to conduct release work when fire disaster, natural disaster, epidemic disease or any kind of certain danger occurs 

d) To educate, organize an inside extensively so as to achieve public corporation  

e) To participate if in need for national security, peace for the citizens and law and order 

The relevant Government Department or organization shall, for the purpose of precaution and prevention, obtain the approval of the Fire force Department before granting permission for 

the following cases: 

a) Constructing three-storied and above buildings market and condominium buildings, 

b) Operating hotel ,motel, guest house enterprise 

c) Constructing factory, workshop ,storage facilities and warehouse 

d) Operating business expose to fire hazard by using in inflammable materials or explosive materials 

e) Producing and selling fire-extinguishing apparatuses  

Doing transport business, public utility vehicles train, airplane, helicopter, vessel, ship, etc. 

The relevant government department or organization shall obtain the opinion of the Fire Services Department for the purpose of fire precaution and prevention, when laying down plans for 

construction for town, village and downtown or village development plans. 

 

Article 25 is of particular importance from this law. 

Prevention from Danger of Hazardous Chemical and Associated Material Law (Pyidaungsu Hluttaw Law No 28/2013) 

The objectives of this law are: 

a) to prevent damage to environmental resources and living organisms due to chemicals and associated materials 

b) to provide for the systematic control of businesses using chemicals and associated materials in accordance with government approvals 

c) to carry out data gathering and to undertake education and research regarding the safe and systematic utilization of chemicals and associated materials 

d) to achieve continuous improvements in worksite safety, health and environmental conservation 

Chapter 7 – “Any person, who wants to do the business of chemical and associated materials, shall apply to the central body for the acquisition of the license, attached with the management 

plan for the environmental conservation in accord with the stipulations”. 

Chapter 8 – “20. License holder shall 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 business” for a certificate. 

“22. The registered certificate holder shall abide by the regulations contained in the registered certificate and shall follow the order and directives issued from time to time by the central 

supervising body”. 
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Additional important articles include 8, 15, 16, 17, 20, 22, 23, and 27. 

Explosives Act (1887) 

The President of the Union make rules consistent with this Act to regulate or prohibit, except under and in accordance with the conditions of a licence granted as provided by those rules, the 

manufacture, possession, use, sale, transport and importation of explosives, or any specified class of explosives. 

Explosive Substances Act (1908) 

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 shall, whether any 

injury to person or property has been actually caused or not, 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. 

Myanmar Agenda 21 (1997) 

The Myanmar Agenda 21 makes recommendations for the drafting and promulgation of a framework law which can further promote the integration of environmental and developmental 

concerns in the decision-making processes of the country. 

The Myanmar Agenda 21 contains guidelines to address the following issues: 

 increasing energy and material efficiency in production processes; 

 reducing wastes from production and promoting recycling; 

 promoting use of new and renewable sources of energy; 

 using environmentally sound technologies for sustainable production; 

 reducing wasteful consumption; 

 increasing awareness for sustainable consumption. 

Myanmar Insurance Law (1993) 

The 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 rules for establishing insurances in 

the country are established. 

The Myanmar Insurance is established with the following aims: 

 to overcome financial difficulties by effecting mutual agreement of insurance against social and economic losses which the people may encounter, due to common perils; 

 to promote the habit of savings individually by effecting life assurance, thus contributing to the accumulation of resource, of the State; 

 to win the trust and confidence of the people in the insurance system by providing effective insurance safeguards which may become necessary in view of the social and economic 

developments. 

 

Articles 15 and 16 are of particular relevance. 

The Law On Standardization (2014) 

The objectives of Law on Standardization are as follows: 

 to enable to determine Myanmar Standards; 

 to enable to support export promotion by enhancing quality of production organizations and their products, production processes and services; 

 to enable to protect the consumers and users by guaranteeing imports and products are not lower than prescribed standard, and safe from health hazards; 

 to enable to support protection of environment related to products, production processes and services from impact, and conservation of natural resources; 
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 to enable to protect manufacturing, distributing and importing the disqualified goods which do not meet the prescribed standard and those which are not safe and endangered to 

the environment; 

 to support on establishing the ASEAN Free Trade Area and to enable to reduce technical barriers to trade. 

 to facilitate technological transfer and innovation by using the standards for the development of national economic and social activities in accordance with the national 

development program. 

The Science and Technology Development Law (1994) 

 To carry out development of Science and Technology for promotion of industrial production contributory towards the National Economic Development Plans;  

 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;  

 To effect Technology Transfer for the promotion of production processes and the improvement of the quality of goods;   

 To nurture luminaries required for the development of Science and Technology and for Research and Development and to improve their qualifications. 

Myanmar Port Authority Law 2015 

“Any person who by himself or another so casts or throws any ballast or rubbish or any such other thing or so discharges any oil or water mixed with oil, or the master of any vessel from 

which the same is so cast, thrown or discharged, shall be punishable with fine not exceeding fifty thousand kyats, and shall pay any reasonable expenses which may be incurred in removing 

the same”. 

 

Relevant articles include 23 a, b and c, 19, 80 a, b and d, and 83. 

Law Amending the Territorial Sea and Maritime Zone Law (2008) 

After clause 3 of the annex to the Territorial Sea and Maritime Zone Law, clause 4 and clause 5 have been inserted with new coordinates which have no impact on the Project.  

Union of Myanmar Marine Fisheries law (25 April1990, amended 1993) 

The relevance of this law to the offshore component of the Project is that it places restriction on pollution: “No person shall dispose of living aquatic creatures or any material into the 

Myanmar Marine Fisheries Waters to cause pollution of water or to harass fishes and other marine organisms.” 

 

Relevant articles include 39 and 40. 

The Law Relating to Aquaculture, 1989 

To avoid impacts to the environment from aquaculture.  

The Law Relating to the Fishing Rights of Foreign Fishing Vessels, 1989 

To govern foreign fisheries in Myanmar waters. 

Territorial Sea and Maritime Zones law (1977) 

The Union of Myanmar has exclusive jurisdiction for the construction, maintenance or operation of offshore terminals and exclusive jurisdiction to preserve and protect the marine 

environment, and to prevent and control marine pollution. 

 

Relevant articles include 18, 30, 31, and 18d 

The Petroleum Act (1939) and Rules (1937) 
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This act refers that the import, transport or store of any petroleum cannot be made save in accordance to the rules that may be defined by the President of the Union.  

“All receptacles containing dangerous petroleum shall have a stamped, embossed, painted or printed warning, either on the receptacle itself or, where that is impracticable, displayed near 

the receptacle, exhibiting in conspicuous characters the words “Petrol” or “Motor Spirit”, or an equivalent warning of the dangerous nature of the petroleum”. 

It also establishes the needs and exemptions from licenses and authorizes the testing of petroleum by the President of the Union and rules that might issue rules on that regard. 

Myanmar Engineering Council Law (2013) 

The objectives of this Law are as follows: 

(a) to uphold and upgrade the dignity, ethics and quality of the Myanmar citizen engineers, graduate technicians and technicians who are practising engineering 

works; 

(b) to explore using engineering technology and information technology combined the good methods, research and development activities by which the natural 

resources and human resources of the State may be beneficially applied with least impact on environment; 

(c) to carry out guidance and supervision, and to take necessary actions for fulfillment of the requirements of stipulated technical standard, proper method, 

free from danger, keeping ethic and being dutiful in the fields of engineering and technology education, researches and services; 

(d) to service engineering and technology ielated functions and duties beneficial for the State assigned by the relevant Ministry and relevant organizations 

 

Relevant articles include 20, 24, 25, 31 a, and 37. 

The Oilfields Act (1918) 

This act provides clarification on activities within the oil and gas industry, and provides the Government with the power to define and alter limits of any notified oilfield. In addition, the 

Government may make rules for regulating all matters connected with many operations related to the extraction of oil and/or gas. The Act also provides guidance and issues such as 

preventing oil and gas wastes, reporting of fires, accidents and other occurrences and regulating the collection and disposal of both oil and gas. 

Public Health Law, 1972 

Purpose: to ensure the public health include not only employees but also resident people and cooperation with the authorized person or organization of health department.  It is concerned 

with the protection of peoples’ health by controlling the quality and cleanliness of food, drugs, environmental sanitation, epidemic diseases and regulation of private clinics. The project 

owner will cooperate with the authorized person or organization in line with the section 3 and 5 of said law. Section 3 and 5 are summarized below: 

Section 3: The project owner will abide by any instruction or stipulation for public health. 

Section 5: The project owner will accept any inspection, anytime, anywhere if it is needed. 

The Protection and Prevention of Communicable Disease Law, 1995 

Chapter 5 of this law states that all persons are responsible for reporting an outbreak of a communicable disease to the nearest Health Officer.  

 

Additional important articles of this law are No. 3, 4, 9, and 11. 

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

3. The objectives of this Law are as follows; 

(a) to convince the public that health can be adversely affected due to smoking and consumption 

of tobacco product and to cause refraining from the use of the same; 

(b) to protect from the danger which affects public health adversely by creating tobacco smoke-free 
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environment; 

(c) to obtain a healthy living style of the public including child and youth by preventing the habit of smoking and consumption of tobacco product; 

(d) to uplift the health, economy and social standard of the public through control of smoking and 

consumption of tobacco product; 

(e) to implement measures in conformity with the international convention ratified by Myanmar to 

control smoking and consumption of tobacco product; 

 

Additional important article includes #9. 

The Petroleum and Petroleum Products Law, 2017 

The Petroleum and Petroleum Products Law (the “PPPL”) 2017 was enacted by Pyaydaungsu Htuttaw as Pyaydaungsu Htuttaw Law No. 20/2017 on 1st August 2017 to repeal the Petroleum 

Act 1934. The PPPL contains the provisions on import and export, transportation, storage, refinery, distribution, inspection and testing of petroleum and petroleum products and issuance of 

relevant licenses. 

 

Relevant articles include 7 a and c, 8 a, c, e, f, j, m, 19a and d, 10 a, b and d, 11 b, 13, 32, 33. 

State-Owned Economic Enterprises Law, 1989 

This law sets out economic enterprises to be carried out soley by the government, as well as the rights of carrying out other economic enterprises, and the right to form organizations. 

 

Relevant articles include 4. 

Freshwater Fisheries Law, 1991 

The law has the following objectives: 

a. to further develop the fisheries; 

b. to prevent the extinction of fish; 

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

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

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

 

Section 40 of this law is of particular relevance. 

Conservation of Water Resources and Rivers Law, 2006 

3. The aims of this Law are as follows; 

(a) to conserve and protect the water resources and rivers system for beneficial utilization 

by the public; 

(b) to smooth and safety waterways navigation along rivers and creeks; 

(c) to contribute to the development of State economy through improving water resources 
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and river system; 

(d) to protect environmental impact.  

 

Sections 24 b, 21 a, b, , 19, 11, a and b of this law is of particular relevance. 

The Protection of Wildlife and Conservation of Natural Areas Law, 1994 

3. The objectives of this Law are as follows:- 

(a) to implement the Government policy for wildlife protection; 

(b) to implement the Government policy for natural areas conservation; 

(c) to carry out in accordance with the International Conventions acceded by the State in respect of the protection and conservation of wildlife, ecosystems and migratory birds; 

(d) to protect endangered species of wildlife and their natural habitats; 

(e) to contribute for the development of research on natural science; 

(f) to protect wildlife by the establishment of zoological gardens and botanical gardens. 

 

Articles 36 c and 37 a of this law is of particular relevance. 

The Development of Employees and Expertise (Skill), 2013 

Particular articles of importance are 5, 14, and 30 a and b. 

 

5. (a) (1) If the employer has appointed the employee to work for an employment, the employment agreement shall be made within 30 days. But it shall not be related with government 

department and organization for a permanent employment. 

(2) If pre training period and probation period are stipulated before the appointment the said trainee shall not be related with the stipulation of sub‐section (1). 

(b) The following particulars shall be included in the employment agreement: 

(1) the type of employment; 

(2) the probation period; 

(3) wage, salary; 

(4) location of the employment; 

(5) the term of the agreement; 

(6) working hour; 

(7) day off, holiday and leave; 

(8) overtime; 

(9) meal arrangement during the work hour; 

(10) accommodation; 

(11) medical treatment; 

(12) ferry arrangement to worksite and travelling; 

(13) regulations to be followed by the employees; 
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(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) The worksite regulations contained in the employment agreement shall be in compliance with any existing law and the benefits of the employee shall not be less than those of the any 

existing law. 

(d) According to the employment agreement, the Ministry shall issue the notification for 

paying the stipulated compensation to the employee by the employer, if the work is completed earlier than the stipulated period or the whole work or any part of it have to be terminated 

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

 

 

(e) The employment agreement made under sub‐section (a) shall be related with daily wage workers, piece rate workers who are appointed temporarily in the government department and 

organization. 

(f) The worksite regulations and benefits contained in the employment agreement mutually made between the employer and employee or among the employees shall be amended as 

necessary, in accord with the existing law. 

(g) The employer shall send a copy of the employment agreement made between the employer and employee, to the relevant employment and labour exchange office within the stipulated 

period and shall get the approval of it.  

(h) The employment agreement made before the enforcement of this law shall be confirmed up to the end of the term of the original agreement. 

14. The employer shall carry out the training program in accord with the work requirement in line with the policy of the skill development team to develop the skill relating to the 

employment for the workers who are proposed to appoint and working at present. 

15. The Employer: 

(a) shall 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; 

(b) appointing the youths of 16 years as apprentice, shall arrange the training for technology relating to the employment systematically in accord with the regulations prescribed by the skill 

development team. 

30. (a) The employer of the industry and service business shall put in to the fund monthly as put in fees without fail for the total wages of the subordinates and the supervisors' salary for not 

less than 0.5%; 

(b) Put in money paid under sub‐section (a) shall not be deducted from the wage and salary of the employees. 

The Settlement of Labour Dispute Law, 2012 

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. 
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Particular articles of importance are 38, 39, 40, and 51. 

The Welfare of Labours of Oilfield Act, 1951 (After notification) 

The act provide for the prevention of waste of oil or gas and also the prevention of environmental pollution by petroleum operations. For the labours’ Working hours: Higher physical danger 

risk establishment (e.g. an oil rig): 8 hours/day or 40 hours/week, Medium physical danger risk establishment (e.g. factory, oilfield, open mine): 8 hours/day or 44 hours/week. If factory 

work is part of a continuous process (i.e. technical reasons): admissible 48 hours/week, 10 hours a day Max. 6 days/week (i.e. Sunday = weekly holiday). For Overtime: 2x normal pay rate. 

Work on weekly holiday = alternative day off within a period of 2 months. In Practice: No specific rules for offshore workers except in old law—oilfields act. Workers in industrial zones 

work around 11 hours a day, 6 days a week. Many in oilfields the same, but more dangerous jobs, 40/ week. 

The Workmen Compensation Act, 1923 (amended 2005)  

In the Workmen's compensation Act, 1923, the expression" Kyats 2,160 and Kyats 7,200" contained in clause A (i) of sub-section (1) of section 4, the expression "two hundred Kyats" contained 

in clause A (ii) of sub-section (1) of section 4, the expression "Kyats 3,024and Kyats 10,080" contained in clause B (i) of sub-section (1) of section 4, the expression "twelve hundred Kyats" 

contained in clause B (ii) of sub-section (1) of section 4, the expression. 

• "one hundred Kyats" contained in the proviso of sub-section (1) of section 8 shall be substituted respectively by the expression "the amount of compensation prescribed by notification by 

the Ministry of Labour, with the approval of the Government." 

The expression “subject to a maximum of thirty Kyats" contained in clause D (ii) of sub-section (1) of section 4 of the Workmen's Compensation Act, 1923 shall be deleted. 

The expression "ten Kyats" contained in sub-section (2) of section 8, the expression "twenty five Kyats" contained in sub-section (4) of section 8, the expression "three hundred Kyats" 

contained in the first proviso of sub-section  

(1) of section 30 of the Workmen's Compensation Act, 1923 shall be substituted respectively by the expression "the amount of money prescribed by notification by the Ministry of Labour, 

with the approval of the Government. 

The expression "shall be punishable with fine which may extend to one hundred Kyats" contained in sub-section (1) of section 18 A of the Workmen's Compensation Act, 1923 shall be 

substituted by the expression "shall be punishable with fine which may extend to Kyats 10,000." 

 

The Project commits to providing compensation as appropriate according to the law. 

Labour Organization Law, 2012 

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.  

 

Particular articles of importance are 17 – 22. 

Minimum Wages Law, 2013 

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. 

 

Particular articles of importance are 12, 13 (a) – (g). 

Payment of Wages Law, 2016 

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 
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to withhold income tax and social security payments. Other deductions, e.g. for absence, may only be withheld in accordance with the law. 

Section 3 The employer (a) will 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 employee’s attitude. 

Section 4 When the contract finish, employer need to pay the salary (not more than one 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 employee’s family within two days. 

Section 9 When cut the salary due to the employees’ absence, total cut salary not more than 50 % of his salary. 

Section 10 Employer need to approval form the department as a penalty and cannot more than actual ravage rate when cut salary. No cut salary from the employees under 16 age. 

 

Particular articles of importance are 3, 4, 5, 7, 8 , 9, 11, and 14. 

Social Security Law, 2012  

Particle articles of importance are 11(a), 15 (a), 18 (b), 48, 49, and 75. 

 

The Establishments Applied 

Section 11. (a) The following establishments shall be applied with the provisions for compulsory registration for social security system and benefits contained in this Law 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 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; 

(iii) development organizations; 

(iv) financial organizations, 

(v) companies, associations, organizations and their subordinate departments and branch offices doing business; 

(vi) shops, commercial establishments, public entertaining establishments; 

(vii) 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; 

(viii) construction works carried out for a period of one year and above under employment agreement; 

(ix) works carried out with foreign investment or citizen investment or joint ventured businesses; 

(x) works relating to mining and gemstone contained in any existing law; 

(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 with the provisions of compulsory registration for Social Security System and benefits contained in this Law. 

(b) Any establishment which is applied with the provisions of compulsory registration under sub-section (a) shall continue to be applied by this Law even though any of the following 
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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. 

 

Section 48 

(a) The employer shall effect insurance by registering for employment injury benefit insurance system containedin 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. 

 

Section 51 

The employer (a) shall pay contribution monthly to Employment Injury Benefit Fund at the rates stipulated under section 50. Moreover he shall also bear the expenses for paying as such; (b) 

shall pay defaulting fee stipulated under section 88, in addition to the contribution if fails to contribute after effecting insurance for employment injury benefit. 

 

Section 53 (a) The employers and workers shall co-ordinate with the Social Security Board or insurance agency in respect of keepingplans 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; 

 

Section 54 - 

(a) The employer shall report to the relevant township social security office immediately if a serious employment accident occurs to his insured worker. There shall not be any delay without 

sufficient cause to report as such. 

(b) A team of officers and other staff who inspect the establishments, if it is found out the employment injury, death, and contracting disease, shall report to the relevant township social 

security office in accord with the stipulations. 

The Protection of rights of National Race Law, 2015  

Consists of four bills, as submitted to the legislature; Buddhist Women’s Special Marriage Bill, Religious Conversion Bill, Monogamy Bill and Population Control Bill. 

 

Particular articles of importance are Article 5. 

Leaves and Holidays Act, 1951 

Under the Leave and Holidays Act (1951), every employee shall be granted paid 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.  Myanmar law recognizes various types of leave. Leave is governed by the Leave and Holidays Act (1951), but 

additional rules may apply in accordance with other laws, such as the Social Security Law (2012) for employees contributing to the Social Security Fund. The Project commits to granting such 

leave as per the law. 

The Import and Export Law, 2012  

7. A person who obtained any license shall not violate the conditions contained in the license. 
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Table 3.3 International Conventions of Relevance to the Project 

Legislation Description Relevance to the Project Ratification Status 

Environmental    

The International Convention for the 

Prevention of Pollution from Ships 1973, as 

modified by the Protocol of 1978 relating 

thereto and by the Protocol of 1997( MARPOL) 

Regulates waste, emission and discharges from vessels. Contains the 

following Annexes:  

 Annex I: Regulations for the Prevention of Pollution by Oil (October 

1983) 

 Annex II: Regulations for the Control of Pollution by Noxious Liquid 

Substances in Bulk (1986) 

 Annex III: Regulations for the Prevention of Pollution by Harmful 

Substances Carried by Sea in Packaged Form (1992) 

 Annex IV: Regulations for the Prevention of Pollution by Sewage from 

Ships (September 2003) 

 Annex V: Regulations for the Control of Pollution by Garbage from 

Ships (December 1998) 

 Annex VI: Regulations for the Prevention of Air Pollution from Ships 

(1997) 

The Project vessels will comply 

with emissions and discharge 

standards.  

Annex I, IV, V and VI are of 

relevance to the Project.  

Ratified Annexes I to V 

Vienna Convention for the Protection of the 

Ozone Layer 1988 and Montreal Protocol on 

Substances that Deplete the Ozone Layer 1989 

Aims at the protection of the ozone layer, including requirements for 

limiting the production and use of ozone depleting substances. 

Not relevant to the Project as the 

Project will not use any ozone 

depleting substances.  

Accession 16th Sep 1998 

(Vienna) & Accession 

24th Nov 1993 (Montreal) 

Convention on Biological Diversity 1992 Aims to promote national policies for the conservation of wild flora, fauna 

and habitat that needs to be included in planning policies. The three main 

goals are: (1) the conservation of the biological diversity; (2) the sustainable 

use of its components; (3) fair and equitable sharing of the benefits. 

The Project will be undertaken 

in offshore habitats.  

Ratified 25th Nov 1994 

Basel Convention on the Control of 

Transboundary Movements of Hazardous 

Wastes and Their Disposal 

The Convention regulates the transboundary movements of hazardous 

wastes and provides obligations to its parties to ensure that such wastes 

are managed and disposed of in an environmentally sound manner.  

The Project may generate 

hazardous wastes. 

Entered into force 6th 

April 2015 

United Nations Framework Convention on 

Climate Change 1992 (UNFCCC) and Kyoto 

Protocol 1997 

 

Provide a framework for intergovernmental efforts to tackle climate 

change. Recognises that the climate system is a shared resource whose 

stability can be affected by industrial and other emissions of carbon 

dioxide and other greenhouse gases.  

The Project will form part of 

Myanmar’s total emissions 

output. 

Entered in force 23rd Feb 

1995 (UNFCCC) and 16th 

Feb 2005 (Kyoto 

Protocol) 
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Legislation Description Relevance to the Project Ratification Status 

Asia Least Cost Greenhouse Gas (GHG) 

Abatement Strategy (ALGAS) 1998 

 

Develop national and regional capacity for preparation of GHG 

inventories. 

Assist in identifying GHG abatement options and preparation of a 

portfolio of abatement projects for each country. 

The Project will produce air 

emissions from the vessels.  

1998 

Myanmar Agenda 21 Formed by the National Commission for Environmental Affairs (NCEA) in 

Myanmar. Provides a framework of programmes and actions for achieving 

sustainable development in the country.  

Building on the National Environment Policy of Myanmar, takes into 

account principles contained in the Global Agenda 21. Myanmar Agenda 

21 also aims at strengthening and promoting systematic environmental 

management in the country. 

Not relevant to Project. Relevant 

to the government. 

Since 1997 

Social    

The International Convention for the Safety of 

Life at Sea (SOLAS) 1974 

Ensures that ships flagged by signatory states comply with minimum 

safety standards in construction, equipment and operation. 

The Project vessels will comply 

with safety standards.  

Entered into Force 11th 

Feb 1988 

Convention on the International Regulations for 

Preventing Collisions at Sea (COLREG) 1972  

Sets out the navigation rules to be followed by ships and other vessels at 

sea to prevent collisions between two or more vessels. 

The Project vessels will comply 

with navigation rules. 

Entered into Force 11th 

Nov 1987 

International Convention on Standards of 

Training, Certification and Watch-keeping for 

Seafarers 1978 (STCW) 

Sets out requirements for marine environment awareness training and 

training in leadership and teamwork including new training guidance for 

personnel operating Dynamic Positioning (DP) Systems. 

The Project vessels will comply 

with training requirements 

including for DP. 

Entered into Force 1988 

Relevant ILO Conventions in force in Myanmar 

 C1 Hours of Work (Industry) 

 C14 Weekly Rest (Industry)  

 C17 Workmen’s Compensation (Accidents) 

 C19 Equality of Treatment (Accident 

Compensation) 

 C26 Minimum Wage Fixing Machinery 

 C29 Forced Labour Convention 

 C42 Workmen’s Compensation 

(Occupational Diseases) Revised 1934 

 C52 Holidays with Pay 

 C87 Freedom of Association and Protection 

of the Right to Organize   

Sets out legal instruments drawn up by the ILO's constituents 

(governments, employers and workers) and setting out basic principles 

and rights for workers. 

The Project will comply with the 

reccommendations for workers. 
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3.2.4 Good International Practice Guidelines 

The impact assessment study and offshore activities will be undertaken in a 

manner which is guided by good international industry practice. Applicable 

guidelines which will be considered in preparing its approach include: 

 International Finance Corporation (IFC) Performance Standards on 

Environmental and Social Sustainability (2012); 

 IFC Environmental, Health and Safety (EHS) guidelines, including: 

o General EHS Guidelines (2007); and 

o EHS Guidelines for Offshore Oil and Gas Development (2015). 

 United Nations Environment Program (UNEP) Guidelines on 

Environmental Management for Oil and gas Exploration and 

Production (1997). 

Other good international industry practice guidelines from organisations such 

as the International Maritime Organisation (IMO), American Petroleum 

Institute (API), International Petroleum Industry Environmental Conservation 

Association, International Association of Oil and Gas Producers and 

International Association of Geophysical Contractors (IAGC) that have been 

considered for the Project include: 

 International Petroleum Industry Environment and Conservation 

Association. The Oil Gas Industry: Operating in Sensitive 

Environments (2003). 

 International Association of Oil and Gas Producers. Environmental 

management in oil and gas exploration and production (1997). 

 International Association of Oil and Gas Producers. Environmental 

Fates and Effects of Ocean Discharge of Drill Cuttings and Associated 

Drilling Fluids from Offshore Oil and Gas Operations (2016). 

 API. The API Compendium of Greenhouse Gas Emissions Estimation 

Methodologies for the Oil and Natural Gas Industry (2009). 

3.3 INSTITUTIONAL FRAMEWORK 

3.3.1 Administrative Divisions of Myanmar 

Myanmar is divided into twenty-one (21) main administrative subdivisions, 

which include: 

 Seven states; 

 Seven regions (Note that regions were previously referred to as 

“divisions”, prior to August 2010); 

 Five self-administered zones; 

 One self-administered division; and  

 One union territory. 
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The administrative subdivisions are detailed in Table 3.4, and an 

administrative map is presented in Figure 3.2. 

Table 3.4 Administrative Regions of Myanmar 

Name Capital Population (2014) Area 

Ayeyarwady Region Pathein 6,184,829 35,031.8 

Bago Region Bago 4,867,373 39,402.3 

Chin State Hakha 478,801 36,018.8 

Kachin State Myitkyina 1,689,441 89,041.8 

Kayah State Loikaw 286,627 11,731.5 

Kayin State Pa-an 1,574,079 30,383.0 

Magway Region Magwe 3,917,055 44,820.6 

Mandalay Region Mandalay 6,165,723 37,945.6 

Mon State Mawlamyaing 2,054,393 12,296.6 

Rakhine State Sittwe 3,188,807 36,778.0 

Sagaing Region Sagaing 5,325,347 93,704.8 

Shan State Taunggyi 5,824,432 155,801.3 

Tanintharyi Region Dawei 1,408,401 44,344.9 

Yangon Region Yangon 7,360,703 10,276.7 

Naypyidaw Union Territory Naypyidaw 1,160,242 7,054 

Danu Self-Administered Zone Pindaya N/A N/A 

Kokang Self-Administered Zone Laukkai N/A N/A 

Naga Self-Administered Zone Lahe N/A N/A 

Pa-O Self-Administered Zone Hopong N/A N/A 

Pa Laung Self-Administered Zone Namhsan N/A N/A 

Wa Self-Administered Division Hopang N/A N/A 

Source: World Library,  

http://www.worldlibrary.org/articles/administrative_divisions_of_myanmar 

States and regions are divided into districts. Districts consist of townships, 

which are composed of towns, wards and village-tracts. Village-tracts are 

groups of adjacent villages. The administrative structure of the states, regions 

and self-administering bodies is defined in the Constitution. 

Each region and state has a Regional/State Government, consisting of a Chief 

Minister, Ministers and an Advocate General. Legislative authority resides 

with the State/Regional “Hluttaw” (a parliament or legislative body), which 

are made up of elected civilian members and representatives of the military. 

The Constitution states that Naypyidaw is a Union Territory under the direct 

administration of the President. The Naypyidaw Council, led by a 

Chairperson, carries out general functions on behalf of the President. The 

Chairpersons of the Naypyidaw Council are appointed by the President, and 

include civilians and representatives of the military. 

Self-Administered Zones and Self-Administered Divisions are administered 

by a Leading Body, which is headed by a Chairperson, and has executive and 

legislative powers. The Leading Body consists of elected State/Regional 

Hlutttaw members and military personnel. 
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Figure 3.2 Myanmar States/Regions and Townships 

Source: Myanmar Information Management Unit 

3.3.2 Myanmar Regulatory Authorities 

In Myanmar, matters pertaining to Health, Safety and Environment (HSE) 

requirements are generally under the jurisdiction of the ministries and state-

owned enterprises. Key ministries, agencies and state-owned enterprises that 

have jurisdiction over HSE matters in oil and gas operations are included in 

Table 3.5. 
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Table 3.5 Key Ministries, Agencies and State-Owned Enterprises Involved in HSE 

Ministry/Agency Responsibility 

Ministry of Natural Resources and 

Environmental Conservation (MONREC) 

The Environmental Conservation Department 

(ECD) of MONREC has ultimate 

responsibility in the review and approval, or 

otherwise, of submissions under the IEE/EIA 

process. 

Myanmar Oil and Gas Enterprise (MOGE) MOGE is the state-owned enterprise 

responsible for working together with oil and 

gas companies (local and international) in 

Myanmar and oversees the PSCs in 

cooperation with foreign oil companies. 

MOGE is involved in direct communication 

and coordination with various levels of 

different government agencies for HSE related 

issues 

Ministry of Electricity and Energy (MOEE) MOEE jointly works with MOGE in managing 

HSE issues of oil and gas operators in 

Myanmar, in which MOEE encourages 

operators to establish a HSE Management 

System and prepare their own EIA/SIA for 

their project 

Myanmar Investment Commission (MIC) MIC is a government agency responsible for 

coordinating with ministries (such as the 

MOEE) and other state entities to facilitate 

foreign investment in Myanmar. The MIC is 

also responsible for granting MIC permits 

which enable foreign investors to carry out 

business activities under the Myanmar 

Investment Law (2016). The Law specifies 

MIC shall “take consideration on the facts such as 

financial credibility, economic justification of the 

business, appropriateness of technology and 

protection and conservation of environment in 

scrutinizing the proposals of investment”. 

Ministry of Defence The Ministry of Defence (MoD) is a 

government ministry in Myanmar, 

responsible for the country's national security 

and the armed forces. 

Myanmar Navy The Myanmar Navy is the naval branch of the 

armed forces. It currently operates more than 

122 vessels, and it plays an important role in 

Myanmar's security, particularly in relation to 

protection of Myanmar's territorial waters. 

Ministry of Transport The Ministry of Transport isresponsible for 

the country's transport infrastructure, and  

also operates the Myanma Port Authority and 

Marine Administration, which are discussed 

further below. 

Department of Marine Administration The Department of Marine Administration’s 

basic functions are to implement policies and 

assist policy makers with regards to maritime 

legislation. Specifically, they have the 

following policies in Myanmar: 

 To conform National Flagged Ships to 

Safety standard, Safe practices and 
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Ministry/Agency Responsibility 

standard of competence required of its 

marine personnel; 

 To promote development of human 

resources, man-power planning and 

optimum utilization of such man-

power in the maritime sector; 

 To Improve the safety record of 

Myanmar registered vessels; and 

 To improve specific obligation to save 

lives in distress at sea and protection 

of the marine environment. 

Myanma Port Authority The Myanma Port Authority is responsible for 

regulating and administering the coastal ports 

of Myanmar. Major port facilities 

administered by the MPA include: 

 Myanmar Port Authority, Yangon; 

 Asia World Port Terminal, located in 

Ahlone Township of Yangon; 

 Myanmar Industrial Port, Yangon; 

 Myanmar International Terminal 

Thilawa, (MITT) 25 km from Yangon; 

and 

 Myanmar Integrated Port Limited 

(MIPL), Yangon. 

Also, particularly in Tanintharyi Region:  

 Dawei; 

 Myeik; and 

 Kawthaung. 

Department of Fisheries The Department of Fisheries (DoF), under the 

Ministry of Livestock and Fisheries, is the 

main institutional body which governs the 

fishing ground, methods and catch volume for 

the fishing rights operations. The DoF is 

responsible for the all-round development of 

the fisheries sector and management of the 

commercial fisheries activities including 

exports. The head office dedicates fisheries 

administrations to the provincial offices in 

States / Regions and Divisions.  

The DoF is responsible for the following:  

 Issuing of licenses for 

fisheries/gear/vessels/sites and 

aquaculture sites/ventures; 

 Advise the Ministry of Livestock and 

Fisheries and the Divisional and State 

/ Regional Government on fisheries 

and aquaculture matters; 

 Act as regulatory body for the correct 

and proper conduct of fisheries and 

aquaculture; 

 

 Facilitating the technical needs and 

equipment of the marine sector; 

 Undertaking research and 
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Ministry/Agency Responsibility 

development activities; and 

 Training. 

Myanmar Fisheries Federation The Myanmar Fisheries Federation (MFF) was 

formed in 1998 from the Myanmar Fishery 

Association. It is a NGO that deals with the 

fisheries industries. It was formed as part of 

the Association of Southeast Asian Nations 

(ASEAN) Fisheries Federation. 

The organisation operates at a local and 

national level with most of the larger fish 

farmers being members of the local MFF 

branch. The MFF is governed by a Central 

Executive Committee which plays a 

coordinating role and supported by office 

holders. The roles of the MFF are as follows:  

 Support applications made by its 

members to DoF for the license to 

undertake fisheries and aquaculture 

activities; 

 Support loan applications to the 

Livestock and Fisheries Bank; 

 Raise issues of collective importance to 

their members with the DoF, such as 

accessing initial investment, raw 

materials for feeds, negotiating with 

local authorities to change use of land; 

 Assist in the negotiation of selling and 

harvesting and working collectively; 

 Assist in the transferring of technology 

to fish farmers; and 

 Assist in the communication and 

cooperation with trans-boundary 

organization. 

 

3.4 PROJECT’S ENVIRONMENTAL, SOCIAL AND HEALTH STANDARDS 

Myanmar’s National Environmental Quality (Emission) (NEQ) Guidelines 

were promulgated on December 29th, 2015. The Guidelines are largely based 

on International Finance Corporation (IFC) Environmental Health and Safety 

(EHS) Guidelines, and provide the basis for regulation and control of various 

environmental parameters, including noise and vibration, air emissions, and 

effluent discharges, from various sources. 

Relevant excerpts from the guidelines are as follows: 

“6. Provisions of the general and applicable industry-specific Guidelines shall be 

reflected in project environmental management plan (EMP) and environmental 

compliance certificate (ECC) and together constitute a project’s commitment to take 

necessary measures to avoid, minimize and control adverse impacts to human health 

and safety, and the environment through reducing the total amount of emissions 

generation; to adopting process modifications, including waste minimization to lower 

the load of pollutants requiring treatment; and as necessary, to apply treatment 

techniques to further reduce the load of contaminants prior to release or discharge. 
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7. Recognizing that these Guidelines are intended to prevent pollution through 

reducing the mass of pollutants emitted to the environment, dilution of air emissions 

and effluents to achieve maximum permitted values is not acceptable. Specified 

guideline values should be achieved, without dilution, at least 95 percent of the time 

that a project is operating, to be calculated as a proportion of annual operating hours. 

8. Further reference should be made by projects to applicable industry-specific IFC 

EHS guidelines for advice on means of achieving guideline values set out in Annex 1. 

9. As specified in the EIA Procedure, all projects are obliged to use, comply with and 

refer to applicable national guidelines or standards or international standards adopted 

by the Ministry. These Guidelines will henceforth be applied by the Ministry in 

satisfying this requirement until otherwise modified or succeeded by other guidelines 

or standards. 

… 

11. While these Guidelines generally apply to all projects subject to the EIA 

Procedure, it is the prerogative of the Ministry to decide how the Guidelines should be 

applied to existing projects as referred to in the EIA Procedure, as distinguished from 

new projects. At the Ministry’s discretion less stringent levels or measures than 

provided for in these Guidelines may be specified as appropriate, and a timeframe 

agreed for a project to fully comply with these Guidelines. 

12. As specified in the EIA Procedure, projects shall engage in continuous, proactive 

and comprehensive self monitoring of the project and comply with applicable 

guidelines and standards. For purposes of these Guidelines, projects shall be 

responsible for the monitoring of their compliance with general and applicable 

industry-specific Guidelines as specified in the project EMP and ECC. 

13. Air emissions, noise, odor, and liquid / effluent discharges will be sampled and 

measured at points of compliance as specified in the project EMP and ECC. “ 

A summary of environmental standards that are relevant to the Project are 

shown below.  

3.4.1 Industry-Specific Requirements for Offshore Oil and Gas Development 

The guideline values in Table 3.6 apply to seismic exploration, exploratory 

and production drilling, development and production activities, offshore 

pipeline operations, offshore transportation, tanker loading and unloading, 

ancillary and support operations, and decommissioning.  

The guideline is primarily applicable to discharges in offshore locations (i.e. 

greater than 12 nautical miles from shore). Discharge water quality to near-

shore waters should be established on a case specific basis taking into account 

the environmental sensitivities and assimilative capacity of receiving waters. 

With regards to offshore development operations, the most relevant 

parameters from Table 3.6 include the following: 

 Drilling fluids and cuttings; 

 Produced water; 

 Completion and well work-over fluids; 
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 Produced sand; 

 Hydrotest water; 

 Sewage 

 Food Waste 

 Bilge Water 

 Deck Drainage 

Table 3.6  Effluent and Emission Standards for Offshore Oil and Gas Development 

Parameter Guideline 

Drilling fluids and 

cuttings (non-aqueous 

drilling fluid) 

Non-aqueous drilling fluid, re-inject or ship-to-shore; no discharge to 

sea 

Drilled cuttings, re-inject or ship-to-shore; no discharge except: 

- Oil concentration lower than 1% by weight on dry cuttings* 

- Mercury maximum 1 mg/kg dry weight in stock barite 

- Cadmium maximum 3 mg/kg dry weight in stock barite 

- Discharge via a caisson at least 15 meters below sea surface** 

Drilling fluids and 

cuttings (water-based 

drilling fluid) 

- Water-based drilling fluid, re-inject or ship-toshore; no 

discharge to sea 

Water-based drilled cuttings, re-inject or ship-to-shore; no discharge 

except: 

- Mercury 1 mg/kg dry weight in stock barite 

- Cadmium 3 mg/kg dry weight in stock barite 

- Maximum chloride concentration must be less than four 

time’s ambient concentration of fresh or brackish receiving 

water 

- Discharge via a caisson at least 15 meters below sea surface** 

Produced water Re-inject, discharge to sea maximum one day oil and grease discharge 

should not exceed 42 mg/l; 30 day average should not exceed 29 

mg/le 

Completion and well 

work-over fluids 

Ship-to-shore or re-inject, no discharge to sea except: 

- Maximum one day oil and grease discharge should not 

exceed 42 mg/l; 30 day average should not exceed 29 mg/l 

- Neutralize to attain a pH of 5a or more 

Produced sand  Ship-to-shore or re-inject, no discharge to sea except when oil 

concentration lower than 1% by weight on dry sand 

Hydrotest water  - Send to shore for treatment and disposal 

- Discharge offshore following environmental risk analysis, 

careful selection of chemicals 

- Reduce use of chemicals 

Cooling water  The effluent should result in a temperature increase of no more than 

3°C at edge of the zone where initial mixing and dilution take place; 

where the zone is not defined, use 100 meters from point of discharge 

Desalination brine Mix with other discharge waste streams if feasibleb 

Sewage  Compliance with MARPOL 73/78b 

Food waste Compliance with MARPOL 73/78b 

Storage displacement Compliance with MARPOL 73/78b 

Bilge water Compliance with MARPOL 73/78b 

Deck drainage  Compliance with MARPOL 73/78b 

Note: 
a Standard unit 
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b In nearshore waters, carefully select discharge location based on environmental sensitivities and 

assimilative capacity of receiving waters 

** It is noted that, in the 2015 IFC EHS Guidelines for Offshore Oil and Gas Development, Table 1: 

Effluent Levels from Offshore Oil and Gas Development, the guideline is less specific, as follows: 

“Discharge via a caisson (at least 15 m below surface is recommended whenever applicable; in any case, a 

good dispersion of the solids on the seabed should be demonstrated)” 

The standards for Oil on Cuttings in Myanmar are further elaborated in the 

National Environmental Quality (Emission) Guideline 2015.  Section 2.4.1 Oil 

and Gas Development, Effluent Levels of the guidelines refers to the offshore 

discharge of NADF oil concentration on drilled cuttings and states that the oil 

concentration limit is 1% by weight on dry cuttings.   

The NEQG Scope of Application (paragraph 3) states: 

“These Guidelines have been primarily excerpted from the International Finance 

Corporation (IFC) Environmental Health and Safety (EHS) Guidelines, which 

provide technical guidance on good international industry pollution prevention 

practice for application in developing countries.  The Guidelines are generally 

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

Application of these Guidelines to existing facilities may involve the establishment of 

site-specific targets, with an appropriate timetable for achieving them.” (emphasis 

added)  

The International Finance Corporation (IFC) Environmental Health and Safety 

(EHS) Guidelines Section 2.1.1 Emissions and Effluent Guidelines, Table 1 state: 

 For new facilities (1): Organic Phase Drilling Fluid (2) concentration 

lower than 1% by weight on dry cuttings;  

 For existing facilities (3): Use of Group III non-aqueous base fluids 

and treatment in cutting dryers.  Maximum residual Non Aqueous 

Phase Drilling Fluid (NADF) 6.9% (C16 -C18 internal olefins) or 9.4% 

(C12-C14 ester or C8 esters) by weight on wet cuttings. 

It is important to note that for existing facilities to meet the guidelines for new 

facilities, technically and financially feasible techniques (including installation 

of thermo-mechanical cuttings cleaning systems), should be considered in 

relation to the number of wells to be drilled, and/or to potential impacts on 

critical habitats.    

Further to the above, after a workshop in September 2016 with ECD together 

with MOGE and oil and gas operators in Myanmar, ECD agreed to grant an 

exception to the Myanmar NEQG and instead to follow the limits from 2015 

IFC EHS Guidelines for Offshore Oil and Gas Development, Table 1: Effluent Levels 

from Offshore Oil and Gas Development as the country regulation instead of 

NEQG. 

                                                      
(1)  New facilities include offshore drilling rigs which have been newly designed or structurally modified for the 

project 

(2)  As defined by OSPAR (2000) Decision 2000/3 

(3)  Applicable to existing offshore drilling rigs deployed for development well drilling programs.  Applicable to 

exploratory well drilling programs 
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4 DESCRIPTION OF PROJECT 

4.1 PROJECT BACKGROUND 

4.1.1 Concession Background 

The Myanmar offshore area consists of 39 petroleum concession blocks, 

covering an area of about 270,000 km2. Blocks M1-M11 are located in the Gulf 

of Martaban (also known as the Gulf of Moattama), in the northern sector of 

the Andaman Sea. 

PTT Exploration and Production International Limited (PTTEPI) signed the 

Production Sharing Contract (PSC) of Block M9 and Block M11 with Myanma 

Oil & Gas Enterprise (MOGE) on 12th November 2003 and 25th July 2005, 

respectively. Contract Area or Development and Production Area are the 

same area of a whole of Block M9 and small part in the North Eastern area of 

Block M11 as in the Zawtika Project Field Location Map shown in Figure 4.1 

and Figure 4.2. 

The Export Gas Sales Agreement (EGSA) and associated agreements including 

the Domestic Gas Sales Agreement (DGSA), Supplementary Agreement to Gas 

Terms of Block M9 and M11 (SAGT), Export Gas Transportation Agreement 

(EGTA), and Pipeline Right Agreement (PRA) were signed on 30th July 2010.  

The Overall Daily Contractual Quantity (DCQ) is agreed at 300 MMSCFD 

with 240 MMSCFD for the export gas to Thailand and 60 MMSCFD for the 

domestic gas market, 15% swing to reach the Overall Contractual Daily 

Capacity (CDC) of 345 MMSCFD with the same proportion for exporting to 

Thailand and domestic gas market. 

4.1.2 History of Previous Oil/Gas Activities 

PTTEPI was granted Block M9 and northeastern part of Block M11 from the 

Union of Myanmar. The information about geophysics surveys and drillings 

are summarized as detailed below: 

 In 1970 and 1971, regional seismic surveys were conducted for 

Myanmar Oil Corporation (MOC) by Prakla-Seismos and Japex 

respectively in order to understand geological structures for further 

exploration drilling.  

 In 1974, MOC drilled the first well in Block M9 namely 4AA-1 to a 

depth of approximately 2,800m. The well drilled thick Middle 

Miocene to Pliocene clastic sequence and, even minor dry gas shows 

were recorded, no hydrocarbon-bearing zones were interpreted. The 

well was plugged and abandoned. The second well, 4BA-1, was 

drilled to a depth of 3,050 m., seven (7) zones were interpreted as 

potentially gas-bearing at Pleistocene sands. The well was concluded 

non-commercial gas discovery and was plugged and abandoned. 
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 After awarded the Block M9 in 1995, ARCO conducted a 8,800 line-

km of 2D seismic and 1,521 km2 of 3D seismic during 1995-1997 

followed by drilling of two (2) exploration wells, SPA-1 and SPH-1. 

SPA-1was drilled on the tilted fault block closures in the northern 

area of the block which penetrated through the section of Plio-

Pleistocene sediment without any discovery. SPH-1 was drilled in the 

3D area and discovered biogenic gas in the Plio-Pleistocene sands. 

Two intervals were tested and the total maximum flow rate was 

25MMscfd. 

 In 2005, after reprocessed of the vintage geophysics data, PTTEPI 

carried out a total of 1,100 km2 of 3D seismic over Block M9 and some 

part of Block M11.  

 During 2005-2010, PTTEPI conducted drilling campaign over Zawtika 

Area covering seven (7) exploration wells, i.e. Zawtika-1/1A, Zatila-1, 

Gawthaka-1, Kakonna-1, Zawtika-2, Ugga-1 and Bawga Siddhi-1.  

 The drillings of Zawtika-1/1A, Gawtaka-1, Kakonna-1 and Zawtika-2 

were successful and dry commercial gas fields were discovered in the 

Upper Miocene to Plio-Pleistocene clastic in terals in the Shwe Pyi 

Htay complex. The exploration well results have indicated the 

Zawtika Trend has the highest resource potential and was selected as 

the principal core development area.  

 Following the success of the exploration drilling campaign, twenty 

(20) appraisal wells were drilled through multiple isolated structures 

during 2007-2015 to prove the viability of the Zawtika, Gawthaka, 

and Kakonna Trend in order to support a decision on the near-future 

development program. 

Details of geophysics survey and wells drilled in the project area are 

summarized in Table 4.1 and Table 4.2, respectively.        

Table 4.1 Geophysics Survey over the Zawtika Area 

Year Block Operator Survey Area / 

line-km 

Type 

1970 M9 MOC ND 2D 

1971 M9 MOC ND 2D 

1995 M9 ARCO 8,800 line-km 2D 

1996 M9 ARCO 1,637 line-km 2D 

1997 M9 ARCO 1,521 km2 3D 

2005 M9 PTTEPI 234 line-km 2D 

2005-2006 M9 PTTEPI 1,100km 3D 

2007-2008 M9 PTTEPI 964 line-km 2D 

2011 M9 PTTEPI 3,630 line-km 2D 

2012 M9 PTTEPI 2,191 km2 3D 

Source: PTTEPI, 2008 (ND = No Data) 
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Table 4.2 Wells Drilled in the Zawtika Area 

No. Well Name Operator Year drilled 

1 4AA-1 MOC 1974 

2 4BA-1 MOC 1974 

3 SPH-1 ARCO 1997 

4 SPA-1 ARCO 1997 

5 Zawtika-1/1A PTTEPI 2005/2006 

6 Zatila-1 PTTEPI 2006 

7 Gawthaka-1 PTTEPI 2007 

8 Kakonna-1 PTTEPI 2007 

9 Zawtika-2 PTTEPI 2007 

10 Zawtika-3 PTTEPI 2007 

11 Zawtika-4 PTTEPI 2007 

12 Kakonna-2 PTTEPI 2007 

13 Zawtika-5 PTTEPI 2007 

14 Zawtika-6 PTTEPI 2007 

15 Ugga-1 PTTEPI 2008 

16 Zawtika-7 PTTEPI 2008 

17 Kakonna-3 PTTEPI 2008 

18 Zawtika-8 PTTEPI 2008 

19 Zawtika-9 PTTEPI 2010 

20 Kakonna-4 PTTEPI 2010 

21 Bawga Siddhi-1 PTTEPI 2010 

22 Zawtika-10 PTTEPI 2014 

23 Zawtika-14 PTTEPI 2014 

24 Zawtika-12 PTTEPI 2014 

25 Zawtika-15 PTTEPI 2014 

26 Zawtika-14 PTTEPI 2015 

27 Zawtika-13 PTTEPI 2015 

28 Zawtika-16 PTTEPI 2015 

29 Zawtika-17 PTTEPI 2015 

30 Zawtika-18 PTTEPI 2015 

31 Zawtika-19 PTTEPI 2015 

Source: Zawtika FDP, 2016 

4.1.3 Previous Environmental Studies 

An Environmental, Social and Health Impact Assessment (ESHIA) study, 

including an Environmental Management Plan (EMP), was undertaken by 

Pro-En Technologies, Ltd., for the Zawtika Production Development and 

Offshore Gas Transportation System in August 2010 and was submitted to 

MOGE. 

4.1.4 Purpose and Need for the Project 

With a view to ensuring future production of oil and gas resources, ongoing 

investment in oil and gas exploration activities is required. To sustain the 

current production rates of the Zawtika Project for supplying gas to both 
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domestic and Thailand markets, installation of additional wellhead platforms 

(WPs) and pipelines is required. 

The demand for oil and gas in Myanmar is growing rapidly alongside its 

industrial development and growth. Yet with only 20% of natural gas feeding 

domestic demand, there is an insufficient supply to meet local use and only 

about 26% of the population has access to electricity 1. The existing power 

infrastructure can meet only about half of current demand, resulting in 

frequent blackouts and rationing of electricity supply. Only 13% of the 

population have access to the national electricity grid, and almost 95% depend 

on solid fuels such as wood and rice husks for cooking and heating2. Figure 4.1 

shows Myanmar’s energy production from all sources from 1971 – 2013. 

The government estimates domestic natural gas demand will increase to 700 

million cubic feet a day in 2016, and 800 million by 20203. Figure 4.2 shows 

Myanmar’s natural gas consumption and production from 1980 - 2012. 

Similarly, the demand for crude oil is far greater than production in Myanmar. 

Myanmar currently produces relatively small amounts of crude oil and 

condensates from various fields. Total liquids production has gradually increased 

over the past decade from 13,000 barrels per day (bbl/d) BOPD and refining 

capacity are insufficient to meet domestic demand for crude oil and products, 

making the country a net oil importer. Figure 4.3 shows Myanmar’s crude oil 

consumption and production from 1980 - 2013. 

PTTEPI, as the operator of the Myanmar onshore petroleum concession, is 

striving to develop and produce gas from potential gas reservoirs located 

within Block M9.  

  

 

1  World Economic Forum et al, “The New Energy Architecture, Myanmar” (June 2013). Asian Development Bank, 

“Myanmar Energy Sector Initial Assessment” (Oct 2012). 

2  UNDP, “Accelerating Energy Access for All in Myanmar” (2013), Executive Summary. 

3  http://www.reuters.com/article/2012/03/29/myanmar-energy-idUSL3E8ET0G720120329 
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Figure 4.1 Energy Production in Myanmar 

Source:  International Energy Agency, 2016 

Figure 4.2 Myanmar’s Gas Consumption and Production over 30 Years 

Source:  United States Energy Information Administration, 2014 
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Figure 4.3 Myanmar’s Crude Oil Consumption and Production over 30 Years 

Source: United States Energy Information Administration, 2014 

4.2 PROJECT LOCATION 

4.2.1 Concession Area 

The Zawtika Project is located in the Gulf of Moattama offshore Myanmar, 

covering an area of 12,306 km2 which includes the entire area of 11,746 km2 of 

Block M9 and 560 km2 in the northeastern part of Block M11.  The field lies 

approximately 300 km south of Yangon and 290 km west of Dawei on the 

Myanmar coast. Table 4.3 and Figure 4.4 shows coordinates of the development 

area and Figure 4.5 shows the existing Zawtika development area.   
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Figure 4.4 Coordinates of the Zawtika Development Area 

 

Table 4.3 Coordinates of Zawtika Development Area 

Point Longitude Latigude 

Deg. Min. Sec. Deg. Min. Sec. 

A 94 49 0.00 14 40 0.00 

B 96 15 0.00 14 40 0.00 

C 96 15 0.00 14 0 0.00 

D 95 51 0.00 14 0 0.00 

E 95 51 0.00 13 52 11.00 

F 95 29 50.50 13 52 11.00 

G 95 29 50.50 14 0 0.00 

H 94 49 0.00 14 0 0.00 

Datum: WGS 1984 

Source: PTTEPI, 2010. 

  

 

A

C

B

D

EF

G
H

N

50 KM

M9

M11

Deg Min Sec Deg Min Sec

A 94 49 0.00 14 40 0

B 96 15 0.00 14 40 0

C 96 15 0.00 14 0 0

D 95 51 0.00 14 0 0

E 95 51 0.00 13 52 11

F 95 29 50.50 13 52 11

G 95 29 50.50 14 0 0

H 94 49 0.00 14 0 0

Coordinate * Projection : TM Datum : WGS84 Ellipsoid : WGS84

Longitude (E) Latitude (N)
Points
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Figure 4.5 Overview of Existing Zawtika Offshore Facilities 

 

4.2.2 Administrative Boundaries 

Block M9 lies approximately 300 km from Yangon, 192 km from the nearest 

coast towards Yangon, 178 km west of the nearest coast in Tanintharyi Region, 

and 114 km south of Ayeyarwady Region, as shown in Figure 4.6. PTTEPI will 

engage with various local authorities, including Yangon Region, Tanintharyi, 

and Mon Regional Offices. Based on these discussions, it is expected that 

Yangon Region, Tanintharyi Region, and Mon State will be the most relevant 

administrative locations in terms of potential impacts from the Project. 
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Figure 4.6 Distance of Block M9 to Nearest Land 

Source: ERM, 2017 
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4.3 COMPARISON AND SELECTION OF PROJECT ALTERNATIVES 

4.3.1  No Project Alternative 

The ‘No Project’ alternative would result in no further field development 

activity in Block M9 and, in turn, no further oil and gas development and a 

reduction in production. The production of gas resources stimulates the 

Myanmar economy and ‘No Project’ would result in fewer opportunities for 

gas supply to the domestic market and could lead to fewer employment 

opportunities and less economic growth. Furthermore, the domestic gas is 

being used for power generation and industrial heating. Without the gas 

supply, power generation and industrial heating will need to revert to fossil 

fuels which are potentially more damaging to the environment. In addition, 

fuel may need to be imported from other countries. Given the operators 

obligations regarding Block M9, the ‘No Project’ alternative is not considered 

commercially, contractually or technically practicable. 

4.3.2 Drill Cutting Disposal 

Disposal options for the drill cuttings comprise (1) onshore disposal, (2) 

offshore re-injection, and (3) offshore discharge. These options are discussed 

in more detail below. 

4.3.2.1 Onshore Disposal 

This option involves shipping all the cuttings generated from the well to shore 

for subsequent onshore processing followed by disposal in a land fill. This 

option may entail additional emissions to atmosphere from the additional use 

of vessels to ship the waste. Some operations currently use a supply base in 

Myanmar.  

4.3.2.2 Offshore Cutting Injection 

This option involves the injection of cuttings into a dedicated cuttings injection 

well which has already been drilled in the field. This option is viable for the 

proposed Project as such well exist in the field.  

4.3.2.3 Offshore Discharge 

Offshore discharge means that the cuttings and fluids are discharged overboard 

from the drilling rig. The discharge of Water Based Mud (WBM) and Synthetic 

Drilling Fluid (SDF) for the Project will be in line with good international industry 

practise and Myanmar Guidelines i.e., the discharge will be located at least 3 

miles (4.8 km) from shore and via a caisson (at least 15 m below sea surface is 

recommended). For the Project, this option will be utilized. PTTEP will use 

environmentally friendly mud and cutting and those will be treated and 

discharged overboard according to IFC 2015 (existing facilities and new 

facilities), which was agreed by ECD and MOGE. 
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4.3.3 Types of Drilling Fluid 

The additional wells planned for Phase 1C and 1D can be drilled with either 

SDF or WBM. For this Project, the well will be drilled using WBM for top hole 

sections and SDF for deep more technically challenging bottom hole sections, 

where required. The use of WBM does not result in any oil discharged on 

cuttings. In addition, WBM generally consists of approximately 92-98% fresh 

or saline water, with the remaining percentage comprising of drilling fluid 

additives that are generally inert or readily biodegradable organic polymers. 

4.3.4 Fixed Structure Processing Facilities and Wellhead Platform 

The Fixed structure of Processing Facilities and Wellhead Platforms were 

sutable for Zawtika development for water depth about 140-150 m due to 

proven technology, cost optimization and shorter project schedule. The target 

locations of the platforms and facilities is in a depth less than 150 m, therefore 

the above equipment is suitable for the Project. 

For Zawtika Phase 1C/1D, the Fixed Wellhead platforms also have been 

selected.  The Zawtika Wellhead Platform Phase 1C is designed with a 4-legs 

jacket by applied and utilized the topside design of wellhead platform based 

on Phase 1B.  The control of wellhead platform is automated, and operations 

will not normally be manned. Facilities may require some personnel for 

maintenance and restart, with maximum person on board (POB) of sixteen 

(16). The wellhead platforms are design for Tender/ Semi-Tender Assisted Rig 

and crew access to platform by boat and helicopter.   

4.3.5 Pipeline Laying Alternatives 

There are two types main types of pipeline lay techniques, depending on the 

curve of the pipes lowered into the sea: S-lay and J-lay. The advantages and 

disadvantages of this technique are discussed below. 

S-Lay Method 

The S-lay method is based on a moored or dynamically positioned barge, on 

which the pipeline is built on a ramp. Pipe joints are lined up at the upper end 

of the ramp and pass through a series of welding stations as the barge moves 

forward. A tensioner is used to apply force to the pipe near the stern of the 

barge. A stinger, which is attached immediately after the stern of the laybarge, 

will support the pipe before it leaves the lift-off point and continues 

downward through the water and reaches the touchdown point at the seabed. 

In order to avoid buckling during pipe laying, suitable tension is applied to 

control the shape of the sagbend through the tensioner. The shape of pipe at 

the overbend region is controlled by the stinger geometry. This type of pipe 

lay method is the most readily available and economical. This is due to the 

regional availability of adequate equipment and S-Lay installation spreads. 
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J-Lay Method 

The J-lay method is normally used for deepwater (water depth more than 300 

m) pipeline installation, to eliminate the problems of having a high tension 

and long stinger that are encountered with S-lay method. For J-Lay 

construction, instead of allowing the pipe to leave the stern of the laybarge 

horizontally, the pipe is made up on steep ramp, typically 75° to the 

horizontal, and leaves the barge steeply over the vestigial stinger. Since there 

is no overbend, the entire suspended span has the form of an extended J. 

The advantages of the J-lay method are as follows: 

 Tension required to limit bending of sagbend is usually less; 

 Pipe is not exposed to wave action as it leaves the barge steeply; 

 No stinger is required; 

 Due to less tension required, the touchdown point is not as far behind 

the barge compared to S-lay method. Barge position is easier to 

control during laying; and 

 Pipe span leaving barge is shorter due to lesser tension. 

The disadvantages of the J-lay method are as follows: 

 More suitable to deepwater installation; 

 Several pipe joints must be be welded and inspected before it is 

located in the steep ramp; 

 The additional weight high up the barge has adverse effect on its 

stability; and 

 Ramp has to be lowered when laying pipe in shallow water to avoid 

sharp radius of pipe produced before reaching seabed. 

Figure 4.7 Pipeline Laying Methods 

 

The Project will use only the S-Lay Method as it is more appropriate for the 

conditions in the Project Area. 
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4.4 DESCRIPTION OF THE SELECTED ALTERNATIVE 

4.4.1 Overview of Development Concept 

Based on 2016 Zawtika Field Development Plan, the Zawtika development 

project is divided into 4 phases comprising of Phase 1A, 1B,1C, and 1D. Phase 

1A and 1B have already been installed and are currently operational, whereas 

Phase 1C is under Engineering, Procurement, Construction & Installation 

(EPCI)  project execution and 1D  is planned future development activities, 

and are the main focus of this EIA Report. An overview of each phase is 

described below.   

4.4.1.1 Phase 1A 

Zawtika Phase 1A consists of the Zawtika Processing and Living Quarter 

Platform (ZPQ), a bridged-link wellhead platform WP1, two remote wellhead 

platforms WP2 and WP3, associated intra-field sealines and 28” diameter with 

230 km long offshore gas transportation pipeline.  

The Engineering, Procurement, Construction, Installation & Commissioning 

(EPCIC) of Phase 1A was conducted during 2011-2014. The drilling of 

development well was completed in 2014, which was developed over three 

biggest prospects at Zawtika-4, Zawtika-5 and Kakonna-3. Prospects location 

and number of development well drilling are detailed in Table 4.4. The first 

gas production for domestic gas was achieved on 14th March 2014 and export 

gas to Thailand was achieved on 5th August 2014. 

Table 4.4 Location of Phase 1A Prospect and Number of Development Wells Drilled 

ZPQ/WPs Prospect Locations No. Of 

Development 

Wells Drilled 

UTM : WGS1984 Zone 46N 

X Y 

ZPQ  -  504924 1568857 

WP-1 Zawtika-5 8 505070 1568904 

WP-2 Kakonna-3 13 504463 1578319 

WP-3 Zawtika-4 15 494225 1565293 

 
4.4.1.2 Phase 1B 

Offshore Zawtika Development Project in Phase 1B consists of 4 remote 

wellhead platforms, namely WP4, WP5, WP6, and WP7 including their 

associated pipelines. The wellhead platforms and associated pipelines 

installation began on 8th October 2015. Installation of WP4 was completed on 

18th December 2015 and WP5, WP6 and WP7 were finished in February 2016. 

The development drilling campaign for Phase 1B commenced on 22 December 

2015. The first gas of the first platform in Phase 1B was achieved in April 2016. 

Currently, it is undergoing the production phase with on-going drilling 

operations for development wells.  
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A total of 45 production wells drilling from 3 prospects namely Zawtika-2, 

SPH-1 and Kakonna-1 are planned (Table 4.5) and expected to completed in 

Q2 of 2018.  

Table 4.5 Location of Phase 1B Prospect and Number of Development Wells Drilled 

WPs No. Of Development 

Well Drilling 

Coordinates 

X Y 

WP4 18 480838 1550623 

WP5 7 503667 1592941 

WP6 9 484552 1563358 

WP7 10 508633 1567325 

 

4.4.1.3 Phase 1C and 1D 

Following the success of Phase 1A and 1B Development, PTTEPI is planning 

to expand the Zawtika Project for Phase 1C and 1D by installation of 12 

remote wellhead platforms at nearby area of Phase 1A and 1B in Block M9. 

Details of each development phase are outlined as follows: 

Phase 1C  

 Consists of 4 remote wellhead platforms namely ZWP8, ZWP9, 

ZWP10 and ZWP11.  The well fluid from 4 wellhead platforms will be 

processed to ZPQ via their intra-field pipelines.  

 Four (4) Intra-field Pipelines: 

o ZWP8 to IP2 PLEM (18” 22.5 km) 

o ZWP9 to ZWP7 (14” 11 km) 

o ZWP10 to IP2 PLEM (18” 5 km) 

o ZWP11 to IP6PLEM (18” 15 km) 

 2 Pipeline End Manifolds (PLEMs).  

o IP2 PLEM: 3-inlet subsea PLEM (for IP2, IP8 and IP10) 

o IP6 PLEM: 4-inlet subsea PLEM (for IP6, IP11 and 2 future tie-in) 

 The first wellhead platformto be installed in Q4 of 2017 and 

completed all wellhead platforms,  associated pipelines and PLEMs 

installation in Q2 of 2018 

Phase 1D  

 Fixed wellhead platform concept and tie back to existing WPs or 

PLEMs same as Phase 1A/1B/1C are selected. 

 Consists of 8 remote wellhead platforms namely ZWP12, ZWP13, 

ZWP14, ZWP15, ZWP16, ZWP17, ZWP18, and ZWP19 including their 

associated pipelines with 2 Pipeline End Manifold (PLEMs). The first 

platform to be tentatively installed in Q4 of 2020.  

Well Fluids from wellhead platforms in 1D will be routed through their intra-

field pipeline to ZPQ for processing, similar to the process for Phase 1A and 

1B. Coordinates of each remote wellhead platform are shown in Table 4.6. 
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Zawtika Schematic Network for all phases (both existing and planned) is 

shown in Figure 4.8. 

Table 4.6 Coordinates of WPs in Zawtika Phase 1C and 1D 

Remote Wellhead 

Platform 

Coordinates (WGS 84) 

X Y 

Phase 1C 

ZWP8 482763 1582946 

ZWP9 516403 1574219 

ZWP10  502268 1582048 

ZWP11 479513 1569987 

Phase 1D* 

ZWP12 498647 1601413 

ZWP13 457386 1571483 

ZWP14 500524 1605219 

ZWP15 451510 1575874 

ZWP16 504558 1611979 

ZWP17 489184 1579237 

ZWP18 472860 1576890 

ZWP19 478950 1561085 

Note*: The co-ordinate of WPs Phase 1D are under finalize and review by subsurface team.  The 

result is subjected to Appraisal drilling campaign in 2018 
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Figure 4.8 Zawtika Schematic for Existing and Planned Facilities 

Source: PTTEPI, 2017 

 

Phase 1D  (8 WHPs) – Future Development 

Phase 1A (3 WHPs) -Production
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4.4.2 Proposed New Zawtika Offshore Facilities 

As mentioned in Section 4.4.1.3, Phase 1C and 1D will consist of the following 

additional facilties: 

 Phase 1C consists of 4 remote wellhead platforms namely ZWP8, 

ZWP9, ZWP10 and ZWP11 including their associated pipelines with 

2 pipeline end manifolds (PLEMs). The first platform to be installed 

in Q4 of 2017.  

 Phase 1D consists of 8 remote wellhead platforms namely ZWP12, 

ZWP13, ZWP14, ZWP15, ZWP16, ZWP17, ZWP18, and ZWP19 

including their associated pipelines with 2 pipeline end manifold 

(PLEM). The first platform to be tentatively installed in Q4 of 2020.  

4.4.2.1 Proposed Wellhead Platforms 

The new wellhead platforms will consist of  20 well slots each, through which 

gas/condensate wells will be drilled and completed with Christmas Trees and 

flowlines attached.  A number of other pieces of equipment, including but not 

limited to, production manifolds, well test facilities, wellhead controls, 

flare/vent facilities, SCADA equipment, pipeline launchers and receivers, etc. 

will also be supported by these platforms. All of the newly installed platforms 

will be remote wellhead platforms. 

Summary of Production Operation of Wellhead Platforms 

 The remote wellhead platforms will be automated for unmanned 

operations, with personnel presence required for replenishing 

consumables (e.g., corrosion inhibitor, diesel etc), maintenance and 

restart following emergency shut down only. Sufficient operating 

data will be communicated to ZPQ to monitor the status of safety and 

production critical systems. 

 Main equipment such as test separator, manifold, wellhead control 

panel and PLC/SCADA system will be located on the lower deck. 

 The frequency of regular visits to the remote wellhead platforms (e.g. 

replenishment of consumables) is anticipated to be once in every 2 

weeks. 

 All systems will be remotely controlled and monitored from ZPQ 

complex via WiMax. 

 Maintenance and other activities will be non-routine (i.e. scheduled 

on as-needed basis).  

 All wells can be tested on the Wellhead Platforms (WP’s) on an 

ongoing basis, prior to combining flows into the export pipelines.  

 Liaison with Well Services will be required to fully define their 

requirements for the crane, wellhead control, power, and deck space 

for lay down.  
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Summary of HSE Features of Wellhead Platforms 

 Platform access will be by means of helicopter or boat during 

daylight hours and in calm conditions only. 

 No hydrocarbon containing systems will be connected directly to 

overboard. 

 Risk to personnel, asset protection, production, environment and 

reputation will be reduced to a level that is as low as reasonably 

practical.  

 A ‘burn-down’ philosophy will be used, whereby no automated fire 

suppression systems will be installed on the platform. Wheeled and 

Portable fire extinguisher will be installed at strategic locations on the 

platform for normal production operations, and landing of 

helicopters. This philosophy will be retained where reasonable for all 

simultaneous operations.  

 The effects of fire and explosion will be considered and minimized, 

where appropriate. 

 The helideck design for all Zawtika remote wellhead platforms shall 

be in accordance with CAP 437 requirements and suitable for 

Sikorsky S76C+ and Agusta Westland (AW-139) aircraft.   

 Navigation lights are required for safety. 

 All safety signs on the platform will be in English  

 The platform will be equipped with appropriate safety equipment 

(such as life raft, life rings, emergency escape device, first aid kit, fire 

extinguishers, fire blanket and portable self contained safety 

shower/eye wash stations etc.). 

Figure 4.9 shows a typical layout of the remote wellhead platforms. 
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Figure 4.9 Typical Layout of Remote Wellhead Platform 
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4.4.2.1 (1) Wellhead Platform Equipment and Facilities 

The structure of WPs can be divided into the following two main parts:  

 The WP jacket is a truss structure which is laid on the seabed by 

fixing with piles in order to be able to support the topside structure, 

which consists of the platform and equipment. The jacket structure 

will cover a seabed area of approximately 430 m2. 

 The Topside is the structure above the sea level. Topside of the 

Project’s WP can be divided into several decks, which have different 

purposes of use as follows: 

o Upper deck: the area where the derrick is installed, and some parts 

used as helipad. The upper deck area is approximately 800 m2. 

o Mezzanine deck: the area where equipment for petroleum 

production is located.  

o Lower deck: the main area where machines, engines and 

equipment for production well drilling and petroleum production 

are located. The lower deck area is approximately 510 m2. 

o Sump deck: the area where emergency shut down valves, 

machines, engines and equipment for waste disposal worker 

shelter, Muster Point and toilets are located. The sump deck area is 

approximately 380 m2. 

o Boat landing: the area containing the dock. Vessels at the WP are 

tied and anchored in the boat landing area, i.e. support vessels, 

and staff transferring vessels. The boat landing area is 

approximately 65 m2. 

The main features of the wellhead platforms are described below. 

(1) Wellheads 

The primary function of the wellhead is to maintain surface control of the 

well. The tubing string will be fitted with Down Hole Safety Valve (DHSV), 

Lower Master valve, Master or Surface Safety valve (SSV), Wing Valve and the 

choke valve. All actuated wellhead valves, including Choke Valves, will be 

hydraulically operated.  

(2) Flowlines, Test & Production Manifolds 

The flowlines will be fabricated for sour service. The piping shall be SITP 

rated (class 2500#). Each flowline shall be connected to the production and the 

test manifold with actuated manifold valve to allow remote testing and 

operation of the platform. The production,  and the test manifold and their 

downstream facilities will be de-rated and hence a safety valve of each facility 

with adequate capacity will be provided on the manifoldsproper locations.  

The test and production manifolds are designed for a pressure of 760 barg.  

The vent relief capacity will be based on two wells failing to close in upon 

high pressure tripped.   The flowlines shall be provided with a stub 

connection for tie-in to the booster compressor manifold at a later stage when 

the wells start to deplete. 
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(3) Test Separator 

The main function of the Test Separator is to enable testing of each individual 

well to determine production parameters such as gas and liquid flow, 

pressure, and temperature  The Test Separator will also be utilized for Well 

Blowdown and Booster Compressor operations.  Condensate production will 

be relatively small. The Test Separator will be a 2-phase separator.  There will 

be an allowance for a water-cut meter to be installed in the future if 

condensate rates are high. This will enable the operator to determine the water 

and condensate rates in the combined liquid stream.  Prior to this, condensate 

measurement will be via the overall measured condensate production rate at 

ZPQ, and sampling would be required to establish which wellhead platform 

or well was producing significant condensate. The Test Separator will shall be 

designed for remote operation from ZPQ. In well test mode, the Test Separator 

will receive well fluids from the test manifold and separates the inlet mixture 

into a gas stream and liquid stream, combined condensate. The gas phase and 

the liquid phases are individually measured and recorded before the streams 

are recombined and discharged to the Production Header. 

The test separator is also utilized for well blowdown operations to unload 

wells that have stopped flowing due to high level of liquids in the well tubing. 

In this case, the vessel is operated at very low pressure to allow the well to 

flow. The well fluids are separated into a gas stream and a liquid stream 

which are discharged to the vent and the Closed Drain Sump Vessel 

respectively. Once the well has been unloaded it is switched back to the 

production manifold.  Another possible use for the test separator is to clean-

up wells fluid during well services operations with the same concept as well 

unloading. However, the discharge of vessel shall connect to temporary 

(removable type) flare boom and a gas-liquid burner in order to remove the 

gas and liquid from well service activities.  . 

(4) Temporary Flare Liquid Burner 

Temporary (removable type) flare boom and a gas-liquid burner for well clean 

up will be provided upon well service activities at all wellhead platforms. 

Hence,  two Two tie-in points shall be provided for the temporary burner on 

all of the WPs. 

(5) Pig Launcher and Receiver 

A horizontal launcher will be installed at the top of the risers on the wellhead 

platforms to facilitate pigging operations using intelligent pigs. The pigging 

assembly is designed to launch pigs into the pipeline for cleaning and 

corrosion control purposes. The pig launcher is located on the lower deck of 

each wellhead platform. The launcher closure, vent valve and pressure 

indicator can be accessed from the lower deck. A kicker line will be provided 

to supply gas from the production header to the launcher during pigging 

operations.  Two valves located on the bypass line to the kicker line and kicker 

valve allow pressurization of the launcher. Provision of space for two pig 

receivers shall be provided on each wellhead platform.  

(6) Vent Boom for Cold Venting 
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The remote wellhead platforms will be provided with cold venting from both 

LP and HP vents. The HP vent system is designed to cater for emergency relief 

and based on the capacity equivalent to flow from 2 wells. The LP vent system 

is designed to collect the low pressure vents from various items of equipment, 

closed drain sump vessel, exhaust from closed drain sump pump/corrosion 

inhibitor injection pumps/diesel transfer pump and instrument exhaust vent 

from actuated valves.  The vents will be fitted with stainless steel tips to 

prolong life of the tip in case of accidental ignition due to lightning.  The vent 

boom length and height shall be decided based on permissible radiation limits 

for accidental ignition of vented fluid. 

(7) Instrument/Facilities Gas System 

The instrument gas system will supply gas to operate all actuated valves 

(except the wellhead valves). The instrument gas shall be tapped off from the 

export line fitted with a pipe separator to minimize water carryover. The gas 

shall be cooled (or warmed to close to the ambient temperature, 22-31˚C) in a 

natural draft fin cooler and sent to a separator vessel after pressure reduction.   

The liquid from the utility gas scrubber and instrument gas filter coalescer will 

be routed to the closed drain sump under on/off gap level control. The sizing 

of the on/off valve shall be fitted for liquid volume in the knockout (KO) 

drum to avoid tripping the platform on high level. 

4.4.2.1 (2) Safety and Environmental Management Systems and Equipment 

Safety and environmental management utility systems on the WPs comprise 

the following: 

 Potable water system :2 * 2m3 water storage tanks will be installed on 

the platform. Water will be used for general cleaning activities. 

 Drainage system:  

o WPs have a closed drain sump tank which collects potentially 

hazardous runoff from open drains. There is a bunded area 

underneath vessel, pump, pig launcher/ receiver, etc., where there 

are potential risks of spills or leaks.  

o There is also a closed hazardous pressurized drain to the closed 

drain sump tank. All liquid collected in the closed drain vessel will 

be pumped back to the export sealine. The closed drain sump tank 

does not include an overboard line, therefore no oily water is 

discharged to the sea. 

o Uncontaminated rainwater is collected via a separate drainage 

system and directly discharged to the sea (overboard). 

 Positioning signal (NAV Aid) : Two sets of light signals will be 

installed at the cellar deck. 

 Safety equipment : Every deck on the Project’s WP is installed with 

safety equipment as below:  

o Upper deck: fire extinguishers (dry chemical type and CO2), 

helicopter crash equipment and life buoys; 
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o Mezzanine deck: fire extinguishers (dry chemical type);  

o Lower deck: fire extinguishers (dry chemical and CO2 types), 

Emergency eye wash and shower stations, life buoys, first aid kit, 

Stretcher, Emergency Spill kit, Fog horn 

o Sump deck: fire extinguishers (dry chemical type), CO2 fire 

extinguishers, lifebuoys, life raft, scramble net and life jackets (16 

persons); and 

o Boat landing: lifebuoys and swing rope. 

4.4.2.2 Proposed Associated Pipelines 

The offshore gas pipeline system connecting the wellhead platforms 

comprises of the following pipeline networks.  

Phase 1C 

 18” Sealine from WP8 to ZPQ via PLEM, with approximate length of 

22 km; 

 14” Sealine from WP9 to existing WP7, with approximate length of 

10.4 km; 

 18” Sealine from WP10 to ZPQ via PLEM, with approximate length of 

5 km; and 

 18” Sealine from WP11 to existing WP3 via PLEM, with approximate 

length of 15 km. 

Phase 1D 

 18” Sealine from WP12 to PLEM, with approximate length of  10 km; 

 18” Sealine from WP14 to PLEM, with approximate length of 19km; 

 18” Sealine from WP16 to PLEM, with approximate length of 12 km; 

 18” Sealine from above PLEM to WP10, with approximate length of         

15 km; 

 18” Sealine from WP17 to WP15, with approximate length of 24 km; 

 18” Sealine from WP15 to WP13, with approximate length of 5 km; 

 18” Sealine from WP13 to WP11, with approximate length of 24 km; 

 18” Sealine from WP18 to WP11, with approximate length of 9 km; 

and 

 18” Sealine from WP19 to existing WP6, with approximate length of   

7 km. 
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4.4.2.2 (1) Pipeline Design Codes and Standards 

The design life of the pipelines are 20 years. The design of the pipeline 

systems will satisfy the requirements of the latest editions of ASME B31.8 and 

International Codes and Standards.  Pipelines will be manufactured as 

according to material standard of API 5L Grade X-65, coated with 3 layer 

polypropylene or 3 layer polyethylene for intra-field sealines.  

Pipeline process design data and mechanical data are given in Table 4.7 and  

Table 4.8, respectively. 

Table 4.7 Pipeline Process Design Data 

Parameters 18” Sealines 

Service Multiphase 

Sour Service Yes 

Corrosion Allowance Temp. ≥ 50 OC : 10 mm 

Temp. < 50 OC : 8 mm 

Design Pressure 70barg 

Hydrotest Pressure 105 barg 

Design Temperature  116/80 °C 

Operating Temperature Max. 100 °C 

Min. -10 °C 

Minimum Temperature for Material Testing  -20 °C 

ASME Class Rating 600# 

 

Table 4.8 Pipeline Mechanical Data 

Parameters 18” Sealines 14” Pipeline 

Outside Diameter 457 mm 356 mm 

Material Standard of Line pipe API 5L Grade X-65 PSL2  

Line Pipe Manufacturing Process LSAW SMLS 

External Corrosion 

Coating  

 

Topside Piping Glass Flake Epoxy or Coating system as 

per PTTEP Specification 

Splash zone EPDM 

Riser/Spool EPDM / 3LPP 

Subsea Bend 3LPP 

Subsea Pipeline 3LPP/3PLE 
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4.4.2.2 (2) Pipeline External Corrosion Protection 

(1) Anti Corrosion Coating 

The external anti-corrosion coating system for the pipelines consists of 3 Layer 

Polyethylene (3LPE) or 3 Layer Polyethylene (3LPE).  

(2) Field Joint Coating 

The field joint coating for submerged pipelines will consist of heat shrink 

sleeve. The infill material for the field joint coating will consist of high density 

polyurethane (PU) foam. The type of sleeve or cold applied tape used for each 

pipe joints will be compatible with the linepipe anti-corrosion coating and be 

able to withstand the maximum operating temperature of the pipeline 

sections. For bends and tie-in spools, the field joint coating will consist of  heat 

shrink sleeve only. 

(3) Cathodic Protection 

The anti-corrosion coating system shall be supplemented by a sacrificial anode 

type of cathodic protection. Aluminium based alloy bracelet type anodes shall 

be used for the cathodic protection of the pipeline system.   

Cathodic protection is an efficient method to increase the life of steel facilities 

and pipelines. Sacrificial anodes are pre-assembled at coating yard. While the 

anodic metal (the anodes) will corrode, the pipeline will beis protected from 

corrosion as a result.  

4.4.2.2 (3) Pipeline System Components Design 

(1) Flanges 

The material of flanges for the intrafield sealines will be compatible with the 

corresponding linepipe grade. The ASME rating of sealines submerged flange 

connections will be class 900 or class 1500 while topside flange will be 

designed to class 600. ASME B16.5 standard is adopted for pipelines sized 24” 

and below. Gaskets will be in accordance with ASME B16.20. All flanges will 

be RTJ type with soft iron RTJ gaskets. 

(2) Fittings 

All fittings will be forged in accordance with ASME B16.9 Factory Made 

Wrought Steel Buttwelding.  

(3) Bends 

All pipeline bends will be 5 x NPS radius to enable intelligent pigging. Bends 

at topside will be minimum 4 x NPS. 

4.4.2.3 Pipeline End Manifolds (PLEMS) 

PLEM structures are designed to accomodate future tie-in which consist of, 

subsea ball valves, and flind flanges. PLEM will be located near the existing 

pipeline and connected to the existing pipeline by subsea tie-in spools. 
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4.4.3 Description of Project Activities 

4.4.3.1 Preparation Phase 

4.4.3.1 (1) Seafloor Survey 

Prior to placement of the installation of WPs and pipelines, it is necessary to 

conduct a seafloor survey. The objective of the seafloor survey is to collect 

essential data to confirm the appropriateness of WP and subsea petroleum 

pipeline locations. In addition, the data will be used in risk management 

planning during the installation, i.e. determining vessel navigation during the 

WP facilities, structure transportation from shore to offshore, and determining 

safe area for anchoring. Data collected from the survey is as follows: 

 Depth of seawater at the WP locations at Lowert Astronomical Tide 

(LAT); 

 Location of objects which may be found within 500 m around the 

WPs location;  

 Scars on the seabed which may be caused by fishery trawling activity 

or previous exploration drilling; 

 Sub-bottom profiling, i.e. fault, channel and shallow gas pocket; and  

 Features of sediments around the WP location. 

Collected data from the seafloor survey will be used to determine the final 

platform location, navigation route for transportation of WP facilities and 

structures from shore to offshore, and safe anchor location. The seafloor 

survey will be conducted approximately  20-24 months prior to installation of 

the WPs and pipelines. It is expected that the seafloor survey will be 

conducted within the 4th quarter of 2017. Seafloor survey activities can be 

divided into 2 parts, as below:  

 Geotechnical survey is implemented by coring to a depth of 120 m at 

the proposed WP location and 40m at the proposed PLEM location. in 

order to analyse terrestrial engineering data.  In addition, coring will 

be performed at suspected hazardous location along pipeline route. 

However, the depth is less than 10m. 

 Geological and geophysical survey comprises (1) Depth measurement 

by using echo sounder to examine bathymetry (2) Survey by using 

side scan sonar to monitor objects and obstacles (3) Sub-bottom 

profiler. Survey vessels are attached with a side scan sonar which 

transmits two frequency ranges, i.e. 100 kHz and 450 kHz. Survey 

vessels will travel along the survey lines at a speed of approximately 

3-5 knots. Each survey line will be approximately 50 m apart. 

Typically, the survey covers an area of 1 km2at platform location and 

1.5km width along proposed pipeline route. Drop core will be 

conducted along pipeline route to collect superficial soil sample (less 

than 6m) for pipeline designEquipment used in the seafloor survey is 

as follows:  
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 Sparker and Boomer System: monitors the source of shallow gas 

pocket. 

 Single Beam and Multi-Beam Echo-Sounder System: measures the 

depth of seabed. 

 Side-Scan Sonar System: surveys seabed and material scraps on 

seabed. 

The geophysical survey will be implemented first in order to collect data for 

the analysis and evaluation process. Then, the geotechnical survey will be 

conducted. The survey will take no more than 4 days for 1 WP subsea 

petroleum pipeline, depending on the weather during the survey. In this 

phase, two (2) survey vessels will be used for the seafloor survey.  

In addition, seafloor survey in the Project area is conducted immediately after 

the completion of drilling activities and the removal of drilling rigs from the 

implemented area in order to monitor material scraps on the seabed due to the 

Project’s activities. Large material scraps found on the seabed will be removed 

from the Project area. 

The survey is conducted using a survey vessel equipped with geoacoustic 

dual frequency side scan sonar attached vessel, including transceiver and 

transmitter/ receiver known as “Towfish”. The towfish is attached to a cable 

connected to the vessel. This is towed in the water behind/ beside the survey 

vessel, which allows sonic wave emission closer to the seafloor. This sonic 

wave consists of a beam emitted perpendicular to the vessel. When the beam 

reaches the seafloor it is reflected back to the towfish. The time elapsed 

between the emission and reception of the sonic signals allow for the 

determination of depth (the first echo indicates the distance of the sonar with 

the seafloor). This is illustrated in Figure 4.10. 

Figure 4.10 Example of Seafloor Survey 
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4.4.3.2 Installation and Commissioning Phase 

4.4.3.2 (1) WP Structure Transportation from Shore 

All WPs will be assembled at the onshore fabrication yard. For Phase 1C, 

topside fabrication will take place in Indonesia, while jacket fabrication will 

take place in China. For Phase 1D, the procurement process has not yet begun 

so the fabrication location is not yet known. 

After fabrication is completed, the structures will be transported via barges 

towed by tug boats or specialist transport vessels to the proposed installation 

sites. The trasportation will take approximately 1-2 months, depending on the 

location of the yard. 

Pipes (each string of pipe) will be provided at onshore yard prior to delivery 

to the pipe haul vessel. The vessel will deliver pipe to a laybarge at the 

installation site. All processes related to pipeline integrity and stability such as 

3LPP or 3LPE anti-corrosion coatings and concrete weight coating of varying 

thickness will be conducted onshore at coating yard. 

The transportation route for the wellhead platforms is shown in Figure 4.11. 
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Figure 4.11 Transportation Route for Wellhead Platforms 

 

4.4.3.2 (2) WP Installation 

The components of the WP (i.e., topside, jacket and piles ) will be transported 

on different barges. The jacket will be launched and upended by a derrick 

barge before being placed in the correct position and piled through the skirt 

sleeves of each leg. The topsides will be lifted and installed by a derrick barge, 

as shown in Figure 4.12. 

The Project’s WPs installation begins with transporting the jacket structure 

offshore on the launch barge  in a horizontal position. Jacket will be launched  

from the barge and wet towing to the position, then  upending to a vertical 

position will be commenced. An air valve will be released to allow the jacket 

to be flooded and sunk onto the seabed. The position on the seabed will be 

adjusted before driving piles through skirt sleeves of each leg to secure the 

structure. Then, the topside of the structure will be attached to the 4-leg-jacket 

structure.  
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The installation of 1 WP takes approximately 15-21 days. During the 

operation, a 500 m safety zone shall be established around the WP location in 

order to ensure safety during installation. Support vessels will warn 

fishermen’s boats and commercial vessels which are approaching the 500-m-

radius of WP location. 

Figure 4.12 Lifting and Upending of Jacket and Topsides for Wellhead Platform 

 

4.4.3.2 (3) Pipeline Installation 

Typically, there are three different techniques for laying offshore pipeline: 1) 

laying by lay barge, 2) laying by reel barge and 3) laying by towing. The 

pipeline laying for this Project will use lay barge technique. A detailed 

description of the lay barge installation method is included in the following 

sections. Approximately 1-1.5 km of pipe can be laid per day if work is done 

24 hours a day. 

(1) Pipeline Laying 

In this method, the pipes will be assembled and welded end to end on the 

barge and left at the rear of the barge. There are two types main types of 

pipeline lay techniques, depending on the curve of the pipes lowered into the 

sea: S-lay and J-lay. The Project will use only the S-Lay Method, as described 

below. 

S-Lay Method 

The S-lay method is based on a moored or dynamically positioned barge, on 

which the pipeline is built on a ramp. Pipe joints are lined up at the upper end 

of the ramp and pass through a series of welding stations as the barge moves 

forward. A tensioner is used to apply force to the pipe near the stern of the 

barge. A stinger, which is attached immediately after the stern of the laybarge, 

will support the pipe before it leaves the lift-off point and continues 

downward through the water and reaches the touchdown point at the seabed. 

In order to avoid buckling during pipe laying, suitable tension is applied to 

control the shape of the sagbend through the tensioner. The shape of pipe at 

the overbend region is controlled by the stinger geometry. This type of pipe 

lay method is the most readily available and economical. This is due to the 

regional availability of adequate equipment and S-Lay installation spreads. 
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Pipeline Lay Barge Operation 

The pipeline will be held in place and fed off the back of the barge via the 

stinger by a tensioning system. The tensioning system will ensure that the 

pipeline is fed out at a controlled rate and that bending stresses do not 

damage the pipeline structure. The barge is held in position  by  lay barge 

dynamic position system. The barge will move forward at a speed of 

approximately 1 km/day, depending on the pipeline laying performance. The 

pipelines will be laid on the sea bed in deep water without trenching and 

burial. 

Changes in direction will be made by wide turns having a radius of about 

2,500 m, to allow elastic bending of pipe without exceeding the permissible 

stresses. Subsea tie-in spools will be provided as required at the platform 

approach, along with platform risers for interconnection with platform 

topside facilities.  Subsea tie-in spools will be installed using barges and tied-

in to the corresponding pipeline ends. Tie-ins will be made  under water  by  

saturation diving. Risers will  be pre-installed since onshore fabrication yard 

by clamped on to platform jackets for support. Top ends of the risers will be 

tied on to the topside platform piping and pigging facilities. 

(2) Welding 

Pipes will be fabricated and are expected to be automatically welded on lay 

barges. Before welding, the pipe ends will be be welded and the pipes will be 

further sent to the firing line. Fit up of pipes will be done by the internal 

clamp. Welding will be carried out in accordance with American Petroleum 

Institute (API) 1104 and requirements of pipeline design codes of the 

American Society of Mechanical Engineers (ASME) B31.8 and DNV Rules. 

(3) Field Joint Coating  

After welding, the pipes will undergo a field joint coating using HDPE Shrink 

Sleeve (HSS). HSS will be preheated and firmly pressed on the welded joints. 

A holiday detector releasing 12 kv current is used to detect the condition of 

HSS. The welded pipe joints are then coated with High Density Polyurethane 

(HDPU). 

(4) Lowering the Pipe into the Sea  

While the barge is moving forward, the pipe is lowered into the sea by  

dynamic positioning system to hold the barge position. The pipes are lowered 

into the sea at the rear end of the barge. The pipes laid into the sea which 

forms S curve or S lay is designed to withstand both overbend and sagband 

stress. Overstress prevention can be accomplished with three types of 

equipment: a tensioner, a stinger and a buckle detector.  

In addition, a Remote Operated Vehicle (ROV) is also used to check the general 

condition of the pipe from stinger end to the touchdown point twice a day. 

(5) Riser and Pipeline Tie-in 
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The Flanged Tie-In Method is used for the riser and pipeline tie-in. The risers 

will be pre-installed with subsea flanges provided for the tie-in. The tie-in to 

the pre-installed risers will be via tie-in spool with swivel flanged end which 

will be connected to the pipeline. The deployment of the tie-in spool and tie-in 

operation will be by derick lay barge with adequate crane capacity.  

(6) Pipeline End Manifold (PLEM) Installation 

The PLEM shall be fabricated onshore and transport to the Site. PLEM will be 

installed by Derrick Barge and lowering to the designed position. Subsea 

hammer is using to drive the piles through the column of PLEM Structure 

upto design penetration depth (approximately 20 m.) in order to support 

PLEM and its facilities. 

(7) Survey after Pipe Laying  

After construction, an additional survey will be conducted to inspect if the 

pipe is well laid on the seabed or if it lies with free span over the sea or a part 

of the pipe where the pipe has no support on the seabed. If free spans are 

reported, a supporter has to be built or the seabed has to be leveled.  

(8) Pipeline Testing 

Following installation, the pipelines will be cleaned and gauged by passing 

multiple trains of pigs. Pigs can test pipe thickness, and roundness, check for 

signs of corrosion, detect minute leaks, and any other defect along the interior 

of the pipeline that may either impede the flow of gas, or pose a potential 

safety risk for the operation of the export pipeline or sealines. 

The pipelines will then be hydrostatically tested, as per the ANSI B31.8 

requirements, to a pressure of 1.25 times the Maximum Allowable Operating 

Pressure (MAOP). If the pipelines fail the hydrostatic test, leaks will be located 

and repaired and the system retested. 

The hydrostatic test media will be seawater that has an added oxygen 

scavenger as well as a corrosion inhibitor and biodegradable and 

environmentally acceptable biocide. A dye will also be added to assist with 

leak detection. Type of chemicals used includes Champion Technologies 

03670R, which will be injected into pipeline at dosage of 1,000 ppm. 

Fluorescent Liquid Die will also be injected at 50 ppm. 

After successful completion of the hydrostatic test, the pipelines will be: (1) 

dewatered and flushed with fresh water to reduce the salts left by seawater to 

about 10%; (2) dried using vacuum drying or super dry air method; (3) 

nitrogen purged after drying; and (4) left with nitrogen fill until displaced by 

natural gas for operation.  

Used water from pipeline testing and dewatering of the pipelines will then be 

slowly discharged into the sea in order to allowing adequate dispersion and 

level of oxygen to improve degradation rate. 
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An overview of pipeline preparation and installation is shown in Figure 4.13 

and Figure 4.14. 

Figure 4.13 Pipeline Preparation and Installation (1 of 2) 
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Figure 4.14 Pipeline Preparation and Installation (2 of 2) 
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4.4.3.3 Production Drilling Phase 

4.4.3.3 (1) Wellhead Platforms and Drilling Wells 

A maximum total of 240 development wells will be drilled during Phase 1C 

and 1D, with locations and depths as shown in Table 4.9.    

Table 4.9 Maximum Number of Drilling Wells for Phase 1C and 1D 

WPs Prospect  Locations Maximum Number 

of Wells 

TVDSS (m) 

ZWP-08 Zawtika 16 20 2,366 

ZWP-09 Kakonna 4 20 3,619 

ZWP-10 Zawtika 19 20 2,424 

ZWP-11 Zawtika 8 20 2,472 

ZWP-12 M9-GTK-19 20 2000 

ZWP-13 M9-KKN-82 20 3000 

ZWP-14 M9-GTK-21 20 2000 

ZWP-15 M9-KKN-74 20 2500 

ZWP-16 M9-GTK-11 20 2000 

ZWP-17 M9-GTK-54 20 2500 

ZWP-18 M9-KKN-66 20 3000 

ZWP-19 M9-ZTK-29 20 2300 

 

4.4.3.3 (2) Drilling Rig 

The wells will be drilled from wellhead platforms using a Tender Assist Rig 

together with supporting barge., which is capable of operating in sea water 

depths up to 200 m (Figure 4.15). Tender rigs have a drilling derrick and other 

associated equipment which can be fixed in the operational location by 

mooring with the WP structure. During petroleum production well drilling, 

the drilling derrick and other equipment will be moved to the WP structure.  

The rig contains among other things: a drilling derrick and associated 

equipment, a pipe rack area, a shale shaker, a degasser, living quarters, two 

cranes, a helicopter landing deck, mud pits, mud pumps, main engines, AC 

sets, air compressors and stores. The wellhead platforms have slots for a 

maximum of 20 production wells per platform. The rig consists of various 

areas, each with a particular purpose. The details of the various areas on a 

typical rig are as below: 

 Drill floor contains the derrick and support equipment. For a tender 

rig, the drill floor is located on the WP structure. 

 Main deck and other below storeys are allocated for equipment and 

chemical storage, i.e. shale shaker, centrifuge, piperack, bulk cement, 

sack storage, mud pit, mud pump, electricity generator, machinery, 

air condition set, air compressor, drilling control room, maintenance 

area, emergency equipment storage area, and waste storage area. The 

location and layout of this area will be set in accordance with specific 

purposes for each drilling rig. 

 Accommodation and office area comprises living quarters, office, 

recreational area, kitchen, canteen and first aid room. 
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 Helideck  

 Bottom tank is used for storage of potable water, fuel, drilling fluid, 

synthetic substances used in drilling fluid, and brine. 

Figure 4.15 Example of Tender Assisted Rigs 

 

4.4.3.3 (3) Rig Mobilization 

Tow-out of the drilling rig from the rig’s previous location will be conducted 

by three towing vessels, which will tow them to the Project’s proposed WP 

positions. The duration and distance for drilling rig tow-out to the Project’s 

proposed WP depend on the distance between its last operational drilling 

location and the proposed WP position. The speed of tow-out is 

approximately 3-5 knots (or approximately 5.6-9.3 km per hour). The duration 

of drilling rig transportation to the Project’s WP will take a maximum of 2 

days. When the drilling rig is transported to the position near the WP, the 

drilling rig and equipment will be installed before operation. For a tender rig, 

the drilling rig is transported to the determined position and then fixed to its 

operational position by mooring with the WP structure without lowering its 

legs on the seafloor. After positioning is completed, the drilling derrick and 

other equipment are moved to the WP structure prior to operation. 

The expected duration for the installation of drilling rig and equipment is 

approximately seven (7) days. During the operational phase of drilling, two 

(2) material support vessel will provide support, including transportation of 

materials and equipment during drilling rig installation, transportation of 

materials, equipment, chemicals and waste between the drilling rig and 

Onshore Support Base, and coordinating with officers in the radio room on the 

drilling rig in order to be aware of and monitor other vessels.  

4.4.3.3 (4) Well and Casing Design 

Drilling and installation of casing consists of the same procedure for each well, 

and can be divided into 3 intervals. During drilling, the drill bit, with pressure 

from drill string, casing and drill collar, penetrates to the formation, while 

seawater or mud is pumped through drill pipe to the drill bit to assist the 

penetration and sweep cuttings to the rig. Well drilling and casing installation 

for each interval can be summarized as below.  
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1) The first drilling operation (Surface Hole Interval): A 14-3/4” drill 

bit and water-based mud (WBM) are used for drilling the surface 

interval. This step is considered an open system (cuttings cannot 

be  brought up to the surface, because casing is not installed, so 

they will flow out of the well mouth and form a pile on the 

seabed). Drilling depth will be not over 500 m from the  drilling 

floor (350m from seabed). 

2) A blowout preventer (BOP) is installed in the 13.375 inches casing, 

which is attached by cement. Casing is installed to prevent the 

collapse of loose soil near the surface, to prevent cuttings from 

draining back into wells, to prevent the discharge of drilling mud, 

and to isolate the well from the formation. 

3) The second drilling operation (Intermediate Hole Interval): After 

the cement to attach the casing has hardened, the second well 

drilling operation for intermediate hole will be conducted by a 12-

1/4” drilling bit, which will drill to a TVDSS of 1,300 m from the 

level of drilling rig floor. 9.625 inches casing will then be installed 

and attached with cement.  

4) The third drilling operation (Bottom Hole Interval): The bottom 

hole (or reservoir hole) is the last interval of the well, and it is 

expected reach the petroleum reservoir. The interval is drilled by a 

8-1/2” drill bit to a TVDSS of 2,450 m, measured from drilling rig 

floor. Depended on completion requirement, either 7inchs casing 

following with 3.5 inches will be installed for sand control 

completion or 3.5 inches production pipe is then installed for 

monobore completion. 

The drilling of one production well takes approximately 7 days. Therefore, for 

drilling 20 production wells continuously at one WP, the duration of release of 

mud and cuttings will be approximately 140 days. The duration for drilling 

equals the combined duration of drilling activity and well completion , i.e. 

extension of drilling pipe, equipment preparation and arrangement, well 

logging and production well completion. The duration for drilling at one WP, 

assuming a maximum of 20 wells, is approximately 215 days, after which the 

drilling rig will be moved to the next location. 

Most of the wells will target one reservoir. In a few cases, more than one well 

will target one reservoir to increase production rates, as well as recovery 

factors. The well will also penetrate vertically, to increase hole stability and 

reduce sand production, through shallow and medium depth reservoirs 

where formation is still not firm enough for open hole completion. 
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(1) Vertical Well 

This type of well will target to shallow depth reservoirs (above 1,000 

mTVDSS) which are directly beneath the platform location. A 14”3/4 hole will 

be spud and a 13-3/8” surface casing will be set up to prevent bore hole 

collasp.  Then a 12”1/4 hole will then be drilled with well control equipment 

(e.g. divertor, BOP) and a 9”5/8 casing will be set up and cemented to isolate 

non-produce (for that particular well) gas sand. The reservoirs section will be 

vertically penetrated with a 8”1/2 hole size. 

(2) S-shape Deviated Well 

This type of well will target medium depth reservoirs (1,000 – 1,600 mTVDSS). 

The well will be kicked off as shallow as possible to get maximum reach 

distance and/or lower maximum inclination. In preliminary design, the kick 

off point is in a range of 200–300 mTVDSS, maximum inclination is under 60 

deg, and build up rate is under 1.2 deg per 10m. Then, the well will be 

dropped off at a vertical prior to penetrate the targeted reservoir. Drop off rate 

is under 1.2 deg per 10m, similarly to the build up rate. The reservoirs section 

will be vertically penetrated with a 8”1/2 hole size. A casing program of this 

well type will be similar to a vertical well, a 13”3/8 casing shoe at 

approximately 350mTVDSS and 9”5/8 casing shoe just above the targeted 

reservoir. 

(3) J-shape Deviated Well 

This type of well will target deep reservoirs (below 1,600 mTVDSS), as well as 

some medium depth reservoirs which are far from platform location. Similar 

to the S-shape deviated well type, the well will be kicked off as shallow as 

possible to get the maximum reach distance and/or low maximum inclination. 

In preliminary design, the kick off point is in range of 200–300 mTVDSS, 

maximum inclination is under 60 deg, except in some extended reach targets. 

Build up rate is under 1.2 deg per 10m. Then, the well will be build up again 

to reach 60 deg inclination prior to penetrating the targeted reservoirs. The 

reservoirs section will be penetrated with a 8”1/2 hole size. A casing program 

of this well type will be similar to the vertical well, a 13”3/8 casing shoe at 

approximately 350 mTVDSS and a 9”5/8 casing shoe just above targeted 

reservoir. 

Figure 4.16 shows general well profile. Table 4.10 and Figure 4.17 show typical 

hole and casing dimensions and casing program respectively. 
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Figure 4.16 General Well Profile 

 

Table 4.10 Typical Hole and Casing Dimensions 

Well Type Well Section Well 

Diameter 

 (inch) 

Casing Diameter 

(inch) 

True Vertical 

Depth (m) 

Production ZTK-08-A to Z    

Surface section 14-3/4  13-3/8 500 

Middle section 12-1/4 9-5/8 1200 to 1600 

Reservoir section 8-1/2” 7” for SC  

3-1/2” for MNB  

2450 

ZTK-09-A to Z    

Surface section 14-3/4  13-3/8 500 

Middle section 12-1/4 9-5/8 1200 to 1600 

Reservoir section 8-1/2” 7” for SC  

3-1/2” for MNB  

2450 

ZTK-10-A to Z    

Surface section 14-3/4  13-3/8 500 

Middle section 12-1/4 9-5/8 1200 to 1600 

Reservoir section 8-1/2” 7” for SC  

3-1/2” for MNB  

2450 

 ZTK-11-A to Z    

 Surface section 14-3/4  13-3/8 500 

 Middle section 12-1/4 9-5/8 1200 to 1600 

 Reservoir section 8-1/2” 7” for SC  

3-1/2” for MNB  

2450 
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Figure 4.17 General Casing Program 

  
(a): Monobore wells (b): Sand control wells 

 

4.4.3.3 (5) Drilling Fluids and Cuttings 

(1) Types of Drilling Fluids 

The main objectives of drilling fluid (also called “mud”) can be summarized as 

follows: 

 Carry cuttings to the surface; 

 Cool and lubricate the drill bit; 

 Exert a hydrostatic pressure to help prevent caving or sloughing of 

the formation; and 

 Maintain dense materials, such as cuttings and barite, in suspension in 

the borehole to maintain downward pressure in the well, when 

circulation is interrupted (such as when adding a new joint of drill-pipe). 

PTTEPI is planning to drill the Zawtika’s production wells using various types 

of drilling fluids such as seawater, water-based Mud (WBM) and synthetic-

based drilling fluid (SDF) as follows: 

 14 ¾” Section:  Bentonite  WBM will be used for a 14 ¾” hole 

drilling. Bentonite 1.1 SG gel mud, including barite (barium 



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017 

4-41 

sulphate), Bentonite and Xanthan Gum, will be used to drill the hole. 

The main components of bentonite mud are barite to maintain mud 

density, starch to reduce fluid loss in formation and copolymer to 

stabilize bore hole.     

  12 ¼” Section: Seawater supplemented with bentonite  sweeps will 

be used for a 12 ¼” hole drilling. Bentonite  sweep will be used to 

clean the hole while drilling. 1.1 SG gel mud, including barite 

(barium sulphate), Bentonite and Xanthan Gum, will be used to 

displace the hole.The main components are barite and Xanthan gum  

with some starches to reduce fluid loss in formation.    

 8 ½” Section – Option 1:  Will be drilled using synthetic-based 

drilling fluid (SDF) of 1.12sg Main component are bio-degradable 

synthetic drilling base fluid, Emulsifier, Barite for specific gravity, 

Fluids loss additives, Calcium Chlorides, Lime  and viscosifier.  

 8 ½” Section – Option 2:  Will be drilled using Water base system of 

1.12sg Main component are Viscosifier –Xanthan Gum, Fluid loss 

additive –Starch Barite for specific gravity, polyamines and Glycols 

for shale inhibition, Calcium carbonate and FLS-2000 as bridging 

agent,  This system conform to all local regulations for  waste 

disposal including Chloride limits. 

As the drilling system is a closed-loop system, mud loss would be limited to 

only two factors (not including accidental spills): 1) lost into formation and 2) 

lost on cuttings. The amount of mud lost into formation cannot be determined 

until it actually occurs, because it is an operational uncertainty. As soon as 

mud loss into formation occurs, engineers will pump the pre-mixed Loss 

control Material (LCM) into the well to seal the cracks and continue the 

drilling operation. Response to lost into formation is usually very quick, 

within 2 hours maximum. Mud that is lost into formation will not cause harm 

to the environment and will not be returned. The amount of mud lost on 

cuttings can be determined by sampling of the cuttings. When drilling with 

SDF , Oil on cuttings would be reduced by using cutting dryer to comply with 

Myanmar’s NEQG and/or as agreed with ECD. WBM conform to all 

Myanmar laws for waste diposal at offshore installations.  

Expected volumes of mud to be used for each hole section are provided in 

Table 4.11. The compositions of drilling fluids of each section and chemical 

information are illustrated in Table 4.12 and Table 4.13, respectively. 
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Table 4.11 Type and Volumes of Drilling Mud 

Section (Inch) Casing Size 

(Inch) 

Mud Type Volume (m3) 

Open hole Previous Casing Active Mud losses Total built Return Total transfer 

14 ¾” 13 3/8 WBM 55.2  60 600 660 - 60.0 

12 ¼” 9 5/8 Seawater-WBM 76.1 38.07 60 225 275 34.3 94.3 

8 ½” – Option 1 7 SDF 37 55 60 70 222 14.7 74.7 

8 ½” – Option 2 7 WBM 36.7 54.99 80 146.7 318.3 18.3 98.3 

Completion 7 NaCl Brine 60  60 - 120 60 60 
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Table 4.12 Drilling Mud Concentrations and Consumption 

Section Mud type Chemical Chemicals Concentration and Consumption 

Hivis pill Mud 

Concentration Consumption Concentration Consumption 

(kg/m3) (kg) (kg/m3) (kg) 

14 ¾” WBM Barium Sulphate   222.3 133380.00 

Bentonite 42.75 2565 70 42000.00 

Starch   21 2419.22 

Caustic Soda 0.3 18 0.3 180.00 

Sodium Bicarbonate 0.3 18 0.3 180.00 

Xanthan Gum 3 180 3 1800.00 

Biocide 0.3 18 0.3 180.00 

12 ¼” Seawater-WBM Barium Sulphate   222.3 27787.5 

Bentonite 42.75 6412.5 70 8750.0 

Starch  0 21 2625.0 

Caustic Soda 0.3 45 0.3 37.5 

Sodium Bicarbonate 0.3 45 0.3 37.5 

Xanthan Gum 3 450 3 375.0 

Biocide 0.3 45 0.3 37.5 

8 ½” – Option 1 SDF BBaseafluidseoil   530.4 117748.8 

Water   140 31080 

Barium Sulphate   15 3330 

Calcium Chloride   38 8436 

Kerosine   9 1998 

Kerosine   16 3552 

Gilsonite   20 4440 

Calcium Hydroxide   25 5550 

Hectorite clay   3 666 

Organophilic clay   18 3996 

Methyl Styrene/Acrylate 

Copolymer 

    3 666 

Di-Propylene Glycol     3 666 
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Section Mud type Chemical Chemicals Concentration and Consumption 

Hivis pill Mud 

Concentration Consumption Concentration Consumption 

(kg/m3) (kg) (kg/m3) (kg) 

Monomethyl Ether 

Calcium Carbonate     45 9990 

Viscosifier     3 666 

8 ½” – Option 2 WBM Sea Water      900 900 

KCL   51.48 16370.64 

NaCl   51.48 16370.64 

Soda Ash   1.43 454.74 

Caustic Soda   1.43 454.74 

XCD-XANVIS   5.72 1818.96 

Starch-Fluid loss additive   17.16 5456.88 

Polyamine   34.32 10913.76 

Encapsulating agent-HyPr cap   1.43 454.74 

Clouding Glycol-Cummulus 

CPG 

  34.32 10913.76 

CaCO3-25 microns   14.3 4547.4 

CaCO3 50microns   28.6 9094.8 

ROP Enhancer   34.32 10913.76 

Barite   14.3 4547.4 

FLC-2000   14.3 4547.4 

Completion 1.1sg Brine Sodium Chloride    154 18480 

Oxygen scavenger    4 480 

Corrosion inhibitor    4 480 

 Biocide    3 360 

Caustic Soda   3 360 
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Table 4.13 Chemical Usage Information 

Section Mud type Trade name Chemical Function Hazard Information 

14 ¾” WBM 

1.1 SG   mud 

 Bentonite Viscosifier Inhalation of silica crystals may 

cause lung disease. Not regarded as 

a health hazard; Not regarded as 

dangerous for the environment. 

Barite Barium Sulphate Weighting agent Inhaled quartz or crystobalite causes 

cancer in humans; Nuisance dust; 

Not regarded as dangerous for the 

environment. 

HYDROZAN Xanthan Gum Vicosifier Not regarded as a health hazard; 

Not regarded as dangerous for the 

environment; Biodegrades. 

Soda Ash Sodium Carbonate pH modifier May irritate respiratory system; May 

irritate and cause stomach pain; 

Irritiate and may cause redness and 

pain by skin contact; Irritating to 

eyes. 

Pac R Polysaccharide Fluid loss reducer Long teum inhalation of particulate 

can cause irritation to the lungs; Not 

regarded as dangerous for the 

environment. 

HYDRO-STAR NF Starch Fluid loss reducer Dust may irritate respiratory system 

or lungs; May cause discomfort if 

swallowed; May cause allergic 

reaction after repeated contact; May 

cause irritating to eyes. 

BIOCIDE Triethanol Biocide Gas or vapour may irritate 

respiratory system and mucous 

membranes. Harmful if swollowed. 

Irritating to eyes. May cause 

sensitisation by skin contact. 

Caustic Soda Caustic Soda pH control Corrosive/may cause skin irritation 
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Section Mud type Trade name Chemical Function Hazard Information 

12 ¼” Seawater w/ WBM 

1.1 SG   mud 

 Bentonite Viscosifier Inhalation of silica crystals may 

cause lung disease. Not regarded as 

a health hazard; Not regarded as 

dangerous for the environment.  

Barite Barium Sulphate Weighting agent Inhaled quartz or crystobalite causes 

cancer in humans; Nuisance dust; 

Not regarded as dangerous for the 

environment. 

HYDROZAN Xanthan Gum Vicosifier Not regarded as a health hazard; 

Not regarded as dangerous for the 

environment; Biodegrades. 

Soda Ash Sodium Carbonate pH modifier May irritate respiratory system; May 

irritate and cause stomach pain; 

Irritiate and may cause redness and 

pain by skin contact; Irritating to eyes. 

 Pac R Polysaccharide Fluid loss reducer Long teum inhalation of particulate 

can cause irritation to the lungs; Not 

regarded as dangerous for the 

environment. 

HYDRO-STAR NF Starch Fluid loss reducer Dust may irritate respiratory system 

or lungs; May cause discomfort if 

swallowed; May cause allergic 

reaction after repeated contact; May 

cause irritating to eyes. 

BIOCIDE Triethanol Biocide Gas or vapour may irritate 

respiratory system and mucous 

membranes. Harmful if swollowed. 

Irritating to eyes. May cause 

sensitisation by skin contact. 

Caustic Soda Caustic Soda pH control Corrosive / may cause skin irritation 
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Section Mud type Trade name Chemical Function Hazard Information 

8-1/2" – Option 1 1.12 SG SDF PLAT DRILL -R Synthetic drilling base fluid Synthetic drilling base fluid Not regarded as dangerous for the 

environment; readily biodegradable; 

harmful if swallowed. 

 Water Water Internal water Not regarded as a health hazard; 

Not regarded as dangerous for the 

environment.  

 Barite Barium Sulphate Weighting agent Inhaled quartz or crystobalite causes 

cancer in humans; Nuisance dust; 

Not regarded as dangerous for the 

environment. 

 CaCl2 Calcium Chloride Shale stabilizer May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; Dust has 

an irritating effect on moist skin; Not 

regarded as dangerous for the 

environment. 

 CONFIMUL-P Kerosine Emulsifier May cause irritation to the 

respiratory system; May cause 

gastric distress, nausea and 

vomiting if ingested; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment. 

 CONFIMUL-S Kerosine Emulsifier Gas or vapour in high concentration 

may irritate respiratory system; 

Gastrointestinal symptoms; May 

cause irritation after repeated 

contact; Irritating to eyes. 

 CONFITROL Gilsonite Fluid loss reducer May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment. 
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Section Mud type Trade name Chemical Function Hazard Information 

 Lime Calcium Hydroxide pH modifier Corrosive; Irritant (inhalation, eyes, 

skin); May have a harmful effect on 

aquatic organisms due to pH shift.  

 CONFIGEL HT Hectorite clay Visosifier May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment. 

 CONFIGEL  Organophilic clay Visosifier May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment. 

 CONFITROL –F Methyl Styrene/Acrylate Copolymer Fluid loss reducer May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment. 

8 ½” – Option 2 1.12 sg WBM Sea Water Sea Water Water Not regarded as a health hazard; 

Not regarded as dangerous for the 

environment.  

 Barite Barium Sulphate Weighting agent Inhaled quartz or crystobalite causes 

cancer in humans; Nuisance dust; 

Not regarded as dangerous for the 

environment. 

 Sodium  Chloride Sodium  Chloride Density Common salt , non-toxic, Not 

regarded as dangerous for the 

environment 

 Potassium Chloride Potassium Chloride Density Potassium salt , non-toxic, Not 

regarded as dangerous for the 

environment 
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Section Mud type Trade name Chemical Function Hazard Information 

 HYDRO-STAR NF Starch Fluid loss reducer Dust may irritate respiratory system 

or lungs; May cause discomfort if 

swallowed; May cause allergic 

reaction after repeated contact; May 

cause irritating to eyes. 

 Soda Ash Sodium Carbonate pH modifier May irritate respiratory system; May 

irritate and cause stomach pain; 

irritate and may cause redness and 

pain by skin contact; Irritating to 

eyes. 

 Caustic Soda Caustic Soda pH control Corrosive / may cause skin irritation 

 HyPr HIB Polyamines Shale inhibition May cause irritation to the 

respiratory system; Harmful if 

swallowed May cause gastric 

distress, nausea and vomiting if 

ingested;. May be irritating to the 

skin; May be irritating to the eyes; 

Not regarded as dangerous for the 

environment., however any 

damaged  or empty drums needs to 

be disposed off in authorized site.  

 HyPr-Cap Acrylic Polymer Encapsulating agent  Dust may irritate respiratory system 

or lungs; May cause irritating to 

eyes. 

Not regarded as dangerous for the 

environment. 

 FLC-2000 Sized particles –propriety product Bridging agent/ Fluid loss  control Dust may irritate respiratory system 

or lungs; May cause irritating to 

eyes. 

Not regarded as dangerous for the 

environment. 
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Section Mud type Trade name Chemical Function Hazard Information 

 CaCO3 25  microns CaCO3 25  microns Bridging agent Dust may irritate respiratory system 

or lungs; May cause irritating to 

eyes. 

Not regarded as dangerous for the 

environment. 

 CaCO3 50  microns CaCO3 50  microns Bridging agent Dust may irritate respiratory system 

or lungs; May cause irritating to 

eyes. 

Not regarded as dangerous for the 

environment. 

 XANVIS Xanthan Gum  Viscosifier May cause irritating to eyes. Not 

regarded as helath hazard.Not 

regarded as dangerous for the 

environment. 

  Clouding Glycol  Poly Glycols Shale inhibition May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment 

 ROP enhancer  Poly Glycol Enhances the rate of penetration/anti-acretion  May cause irritation to the 

respiratory system; May cause 

discomfort if swallowed; May be 

irritating to the skin; May be 

irritating to the eyes; Not regarded 

as dangerous for the environment 
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Section Mud type Trade name Chemical Function Hazard Information 

Completion 1.10sg Brine Sodium  Chloride Salt Density Common salt , non toxix 

Oxygen scevenger Ammonium Bisulphite Prevention of corrosion May cause irritation to skin or 

respiratory system 

Corrosion Inhibitor Amine type Prevention of corrosion May cause irritation to skin or 

respiratory system 

Sodium Hydroxide Caustic Soda pH control Corrosive / may cause skin irritation 

Biocide Triethanol Biocide Gas or vapour may irritate 

respiratory system and mucous 

membranes. Harmful if swollowed. 

Irritating to eyes. 
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(2) Mud System 

Mud will be formulated in a mix tank prior to entering the drilling system. In 

a closed-loop system, the mud is pumped from mud holding tanks on the 

drilling unit down the inside of the drill string and through the drill bit. The 

mud carries the drill cuttings from the bit up the annulus between the drill 

string and the well bore to the surface and into the drilling fluid handling 

system on the drilling unit. The drill cuttings are removed from the drilling 

mud by a solids control system. The mud is then reconditioned before 

returning to the drilling mud circulation system. 

The mud circulation system includes several pieces of equipment to remove 

progressively smaller rock particles. General mud circulating equipment 

includes shale shakers, desanders, mud cleaner/silt separator, trip tankers 

and degasser. Each of these pieces of equipment is described in the sections 

following: 

Shale Shakers 

Shale shakers are a set of vibrating mesh screens that filter out large rock particles 

and allow the liquid mud to fall through the screens to a tank below. The screens 

operate on an angle so solids can move along the screen to the edge, where they 

fall into a chute and are discharged to the sea via a drop tube. The outlet of the 

drop tube is lowered approximately 15 m below the sea surface. 

Smaller openings in the screen clean more solids from the whole mud, but 

there is a corresponding decrease in flow rate per unit area of screen. Hence, it 

is normal to run the screens in series with progressively finer screens (typically 

around 7 x 10-5 m), without discarding whole mud off the back of the shaker. 

Desanders and Silt Separator 

The mud skimmed off the shale shaker is then directed to the desanders and 

silt separators respectively. Desanders and silt separators function by means 

of hydrocyclone. A hydrocyclone is a cone with a small hole at the narrow 

bottom end. The inlet pipe at the broad top of the cone is positioned so that the 

mud entering the cone swirls around the inside diameter. While the bottom of 

the cone is open, the main outlet pipe exits the top. 

As mud enters the inside of the cone, it is forced to spiral down the cone by 

the following mud entering. As the cone gets narrower, the fluid speed has to 

increase to accommodate the flow rate, which results in very high centrifugal 

forces being applied. This means that the heavier solids particles are forced 

towards the cone walls. 

As the fluid stream reaches the bottom of the cone, pressure builds up to a 

point where the fluid changes direction and begins spiralling back up the 

inside of the descending mud on the outside of the cone. Being heavier, the 

solids cannot change direction so readily and are ejected at the bottom of the 

cone, while the cleaned mud exits at the top. This process happens quickly 
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with high flow speeds. Typically, it is around one sixth of a second between 

the mud entering and exiting the cone. 

Trip Tank 

A trip tank will be provided, which by using a rotating barrel, removes the 

finest particles. 

Degasser 

Mud will then be transferred to the degasser, which removes the gas from 

mud by means of svacuum. The gas is then sent to flare. 

Centrifuge 

Fine solids which could not be separated at shale shakers , are removed from 

mud system using centrifuegs. It can remove particle as low as 30 microns 

Extractor Cutting Dryer 

The Extractor Cuttings Dryer can be utilised to reduce the liquid content of 

drill cuttings to a level that allows discharge to the environment. Discharge 

criteria are governed by local  legislative requirements. This will typically be 

expressed as Retained Oil on Cuttings (ROC) or Oil on Cuttings (OOC) 

discharge criteria. The Extractor also functions insurance against whole mud 

losses from the shakers. It is able to capture and return valuable drilling fluid 

to the active system should the situation arise.  

(3) Mud and Cuttings Quantities 

Drill cuttings are formation particles generated by the bit during the drilling 

process and vary in size from small slivers (less than 10 mm in length) to 

dispersed clays and ultra fine particulates (less than 0.002 mm). The exact 

nature of the cuttings will depend on the geological formations drilled 

through. The volume of cuttings from each well varies depending on hole size 

and depth. Dimensions of the holes and volume of cuttings and fluid used in 

drilling at each interval are shown in Table 4.14.  
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Table 4.14 Hole Interval, and Volume of Cuttings and Fluid 

Hole Interval Hole 

Size 

(in.) 

Open Hole 

Depth (m) (1) 

Interval 

Length 

Estimated 

Cuttings 

Volume 

Quantity of 

Drilling Fluid 

Section 1 - Surface 

Hole 

14 ¾ " 500 m 500 m 110 m3 

(including 

100% 

washout 

WBM   600 m3 

Section 2 - 

Intermediate Hole 

12 ¼ " 1,500 m 1,000 m 90 m3 

(including 

20% 

washout) 

WBM  275 m3 

Section 3 – Bottom 

Hole – Option 1, 

SDF 

8 ½ " 2,500 m 1,000 m 41 m3 

including 

10% wash out 

SDF 222 m3 

(recyclable 152 

m3) 

Mud lost on 

cuttings 70 m3 

OCC<6% 

Section 3 – Bottom 

Hole – Option 2, 

WBM 

8 ½ " 2,500 m 1,000 m 41 m3 

including 

10% wash out 

WBM 222 m3 

(recyclable 152 

m3) 

Mud lost on 

cuttings 146 m3 

Note: (1) Depth measured from platform along the wellbore’s path to the final depth. 

As the bottom section of the drilling system that utilizes SDF/WBM is within 

a closed-loop system, SDF/WBM mud loss would be limited to only two 

factors: 1) lost into formation and 2) lost on cuttings. The amount of mud lost 

into formation cannot be determined until it actually occurs, because it is an 

operational uncertainty. As soon as mud loss into formation occurs, engineers 

will pump the pre-mixed Loss Circulation Materials (LCM) into the well to 

seal the cracks and continue the drilling operation. Response to loss into 

formation is usually very quick. Immediately pump rates are reduced and 

drilling of new formation is completely stopped until major losses are cured. 

Minor seepage losses are sometimes tolerated and controlled drilling is 

exercised. Mud that is lost into formation will not cause harm to the 

environment and will not be returned. Oil on cutting would controlled to 

below 6% using Cutting dryer.  

(4) Mud and Cuttings Management 

Zawtika’s production well drilling can be divided into three (3) intervals. 

Various types of drilling fluids can be used e.g. seawater, water-based mud 

(WBM), synthetic-based drilling fluid (SDF). Mud types and components for 

each section are as follows: 

 Section 1 Surface Hole Drilling (14-3/4" hole drilling) – Bentonite 

based WBM is used for drilling and hole to desired casing depth. This 

step is considered an open system, therefore drilling fluid and 

cuttings cannot be brought up to the surface and discharge 

overboard. The composition of drilling fluid comprises seawater, 

freshwater, API bentonite, caustic soda, starch and API barite. 
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 Section 2 Intermediate Hole Drilling (12-1/4" interval drilling) – 

similar seawater-native clay are used for drilling and supplemented 

by hi-vis sweeps in an open system. At approximately 30-60 m (1 or 2 

stands) prior to reaching target depth, the well is displaced to WBM 

and drilling continued in a closed circulating system in order to 

maintain wellbore security. The composition of drilling fluid for this 

section comprises seawater, freshwater, API bentonite, caustic soda, 

starch, xanthan gum, API barite, cellulose fibres, soda ash, biocide 

and ground marble. 

 Section 3 Bottom Hole Drilling – note that there are 2 potential 

options for drilling the bottom hole, depending on the well 

characteristics. They are as follows: 

o Section 3 Bottom Hole Drilling (8-1/2" interval drilling, Option 1) 

– This hole section is drilled with synthetic-based drilling fluid 

(SDF). This step is considered a closed-system. The composition of 

drilling fluid for this section comprises freshwater, synthetic 

drilling base fluid, calcium chloride, emulsifiers, lime, 

hectoric/organophilic clay, gilsonite, polymeric additives, ground 

marble, API barite. 

o Section 3 Bottom Hole Drilling (8-1/2" interval drilling, Option 2) 

This hole section is drilled with Polyamines based water based 

system. This step is considered a closed-system. The composition 

of drilling fluid for this section comprises sea water,  Viscosifier, 

starch , polyamines, Glycol, bridging additives, ground marble, 

API barite. 

The cuttings management system of the project is a cuttings wet wash system; 

comprising of a shale shaker, centrifuge and cutting dryer. The system is 

designed to remove base fluid from cuttings (to comply with Myanmar’s 

NEQG and/or other agreements with ECD) prior to discharge to sea. The 

procedure is shown in Figure 4.18 and details can be summarized as below. 

Drill cuttings will be sent to the shale shaker first. The scalped cuttings coming 

off the top scalper deck and primary deck of the shale shaker are discharged 

overboard, while the underflow from the lower primary deck of the shale 

shaker are directed to a series of settling tanks and mixed with active mud to 

reduce abrasions to the centrifuge due to the hardness of cuttings. After that, 

the small particles still remaining with mud will be sent to the centrifuge to 

remove finer cuttings.  

A summary of all mud and cuttings management is presented in Section 4.8.3. 
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Figure 4.18 Drilling Mud and Cuttings Management for Bottom Hole Intervals 

Note: The sand traps are located underneath the shale shakers to capture underflow. The first 

trap is used as the main settling tank while the ones after are used to feed the centrifuges for 

further solids separation. 

Figure 4.19 Shale Shaker 

 

Figure 4.20 Cuttings Dryer 
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Table 4.15 Summary of Cuttings and Mud Management  

Interval Drilling Fluid Management 

Surface hole (14-

3/4”) 
WBM 

 WBM and cuttings flow from the well at the 

seabed level (as drilling starts at the seabed 

without casing installed, cuttings are therefore 

discharged to the seabed). 

Intermediate 

hole (12-1/4”) 
Seawater-WBM 

 WBM and cuttings are passed through shale 

shaker and discharged overboard. 

Bottom hole (8-

1/2”) – Option 1 
SDF 

 SDF and cuttings are passed through shale shaker 

centrifuge and dryer, to bring OCC below 6%. 

 Separated SDF will be stored in mud pit and 

recycled for the next drilling. No direct discharge 

to the sea. 

 Cuttings from dryer will be discharged overboard 

at depth below 15 meter from sea surface. 

Bottom hole (8-

1/2”) – Option 2 
WBM 

 WBM and cuttings are passed through shale 

shaker and centrifuge   

 No direct discharge of WBM to the sea. 

 Cuttings from shaker and Centrifuge will be 

discharged overboard at depth below 15 meter 

from sea surface. 

 

4.4.3.3 (6) Data Acquisition 

Mud Logging 

Washed and dried cutting sample will be collected continuously for geological 

evaluation. Sampling interval will consist of 10 m in 12-1/4” section and 5 m 

in 8-1/2” section. 

Wireline Logging 

Wireline logging will be performed in 8-1/2” open-hole section as follows: 

 Run 1 : Quad Combo (Gamma Ray-Resistivity-Sonic-Density-Neutron) 

 Run 2 : Pressure test and Sample (Option) 

 Run 3 : Rotary sidewall core. (Option) 

4.4.3.3 (7) Well Completion 

After the production well drilling and well logging have been completed, 

equipment will be installed for well completion, as below: 

(1) Open Hole Gravel Packed (OHGP) 

This type of well completion will be used for shallow depth reservoirs (above 

1000 mTVDSS) and sand production could start from day one. The reservoir 

section will be vertical, which will give maximum hole stability according to 

sand study. Then gravel pack will further help in supporting formation, as 

well as prevent sand production. 

(2) Expandable Sand Screen (ESS) 

This type of well completion will be used for medium depth reservoirs (1000 – 

1600 mTVDSS) which formation is more firm but sand production is still 
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expected once the reservoir is depleted. The reservoir section will be vertical, 

but ESS will be run instead of OHGP. 

(3) GeoFORM: 

GeoFORM is a mechanical sand control technique for an open-hole completion. 

The system is typically a premium sand screen covered with polymer which will 

expand, by placement of an activation fluid to trigger the expansion of the 

polymer, to conform to borehole. This expanded polymer acts as a filtration 

media in order to retain sand particle that is larger than 44 microns. 

(4) Case, Cement and Perforate (CCP) 

This type of well completion will be used for deep reservoirs (below 1600 

mTVDSS) which formation is firm. Sand production maybe expected only 

when the reservoir is highly depleted. The completion will be tubingless with 

a wireline perforation. From sand study, the most stable perforated tunnel will 

be directly upward (zero deg) or directly downward (180 deg) on the 

horizontal well. However, to maintain the accessibility with wireline, a high 

inclination (at 60 deg) is planned.  

Figure 4.21 shows a general well completion diagram 

Figure 4.21 Typical Well Completion 

 

4.4.3.3 (8) Well Control and Blowout Preventer 

A “blowout” may occur when a drill-string enters a reservoir. The reservoir 

pressure may cause an uncontrolled flow of gas, oil, or other well fluids from 

the well. The result is potentially serious. Although blowouts are very rare, all 

wells are equipped with an emergency valve known as a Blowout Preventer 

(BOP), which is designed to prevent blowouts. A number of different styles of 

preventers are available on the market: PTTEPI will use two BOP systems for 

the Project; one annular BOP at the top of the BOP stack, and one or two ram-

type BOPs. A typical BOP is shown in Figure 4.22. 

  

 



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017 

4-59 

4.4.3.3 (9) Annular-Type BOP 

An annular-type BOP resembles a large rubber doughnut that is mechanically 

squeezed inward to seal on either a pipe (drill collars, drill pipe, casing, or 

tubing) or the open hole. The ability to seal on a variety of pipe sizes is one 

advantage the annular-type blowout preventer has over ram-type blowout 

preventers (see below). Typically, PTTEPI will use one annular-type blowout 

preventer per well. 

4.4.3.3 (10) Ram-Type BOP 

A ram-type BOP is a device that can be used to quickly seal the top of the well 

in the event of a well control event (kick). A ram BOP consists of two halves of 

a cover for the well, which are split down the middle. Large-diameter 

hydraulic cylinders, normally retracted, force the two halves of the cover 

together in the middle to seal the wellbore. These covers are constructed of 

steel for strength and fitted with elastic components on the sealing surfaces. 

PTTEPI will use one or two ram-type blowout preventers per well. 

Figure 4.22 Blowout Preventer 

Source: PTTEPI, 2017 

4.4.3.3 (11) Well Abandonment 

All wells will be plugged and permanently abandoned if drilling is found to 

be unsuccessful or have a negative well testing result. A typical abandonment 

schematic is shown in Figure 4.23. The wells will be plugged with multiple 

cement plugs, spaced throughout the well bore. 
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Figure 4.23 Typical Well Abandonment Schematic 

 

4.4.3.4 Production Phase 

Generally, after wellhead platforms and pipelines are installed and 

operational, there will be very minimal activities that take place during the 

production phase. The installed wellhead platforms and pipelines will operate 

automatically, and will be unmanned with the exception of periodic 

maintenance, inspection, and repair activities.  

A discussion of anticipated characteristics of the produced gas during the 

production phase is presented below. 

4.4.3.4 (1) Zawtika Production Rates 

Estimated Zawtika production rates are shown in Table 4.16 and Figure 4.24.  
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Table 4.16 Estimated Zawtika Production Rates 

Year 

Phase-1A Phase-1B Phase -1C Phase -1D 

Condensate Gas Water Condensate Gas Water Condensate Gas Water Condensate Gas Water 

            
(Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) 

2014 30.5 152.4 1066.5 
         

2015 64.9 324.3 2270.2 
         

2016 59.6 297.8 2084.7 5.2 26.2 183.3 
      

2017 47.9 239.4 1675.9 16.9 84.6 592.1 
      

2018 38.2 191.1 1337.7 21.0 105.0 735.0 5.6 27.9 195.3 
   

2019 30.5 152.5 1067.8 19.8 98.8 691.8 14.5 72.6 508.4 
   

2020 24.3 121.7 852.1 18.6 93.0 651.1 21.9 109.3 764.9 
   

2021 19.4 97.1 679.9 17.5 87.5 612.8 27.9 139.3 975.3 
   

2022 15.5 77.5 542.7 16.5 82.4 576.7 32.8 164.1 1148.6 
   

2023 12.5 62.5 437.2 15.5 77.5 542.8 36.7 183.4 1283.6 0.1 0.6 4.5 

2024 10.0 49.8 348.8 14.6 73.0 510.9 21.7 108.7 761.2 18.5 92.4 647.1 

2025 8.0 39.8 278.4 13.7 68.7 480.8 13.9 69.6 487.5 29.2 145.9 1021.4 

2026 6.3 31.7 222.2 12.9 64.6 452.5 9.7 48.4 338.7 35.8 179.2 1254.6 

2027 5.1 25.3 177.4 12.2 60.8 425.9 7.2 36.2 253.5 36.6 183.1 1281.5 

2028 4.0 20.2 141.5 11.5 57.3 400.8 5.7 28.7 201.0 28.0 140.2 981.1 

2029 3.2 16.1 112.9 10.8 53.9 377.3 4.7 23.7 166.1 21.5 107.3 751.2 

2030 2.6 12.9 90.1 10.1 50.7 355.1 4.0 20.1 140.8 16.4 82.2 575.1 

2031 2.1 10.3 72.0 9.5 47.7 334.2 3.5 17.3 121.3 12.6 62.9 440.3 

2032 1.6 8.2 57.4 9.0 44.9 314.5 3.0 15.1 105.5 9.6 48.2 337.1 

2033 1.3 6.5 45.8 8.5 42.3 296.0 2.6 13.2 92.3 7.4 36.9 258.1 

2034 1.0 5.2 36.6 8.0 39.8 278.6 2.3 11.6 80.9 5.6 28.2 197.6 

2035 0.8 4.2 29.2 7.5 37.5 262.2 2.0 10.2 71.1 4.3 21.6 151.3 

2036 0.7 3.3 23.3 7.1 35.3 246.8 1.8 8.9 62.6 3.3 16.5 115.8 

2037 0.5 2.7 18.6 6.6 33.2 232.3 1.6 7.9 55.1 2.5 12.7 88.7 
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Year 

Phase-1A Phase-1B Phase -1C Phase -1D 

Condensate Gas Water Condensate Gas Water Condensate Gas Water Condensate Gas Water 

            
(Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) 

2038 0.4 2.1 14.8 6.2 31.2 218.6 1.4 6.9 48.5 1.9 9.7 67.9 

2039 0.3 1.7 11.8 5.9 29.4 205.7 1.2 6.1 42.7 1.5 7.4 52.0 

2040 0.3 1.4 9.5 5.5 27.7 193.6 1.1 5.4 37.6 1.1 5.7 39.8 

2041 0.2 1.1 7.5 5.2 26.0 182.2 0.9 4.7 33.1 0.9 4.4 30.5 

2042 0.2 0.9 6.0 4.9 24.5 171.5 0.8 4.2 29.1 0.7 3.3 23.3 

2043 0.1 0.5 3.3 4.6 23.1 161.4 0.7 3.7 25.7 0.5 2.6 17.9 
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Figure 4.24 Forecasted Gas Production Profile 

 

4.4.3.4 (2) Sale Gas Specification 

The fluid composition fro the Zawtika Field is shown in Table 4.17, and the 

sale gas specification for the Project is shown  in Table 4.18.  

Table 4.17 Fluid Composition from Zawtika Field 

Components Case 1 Case 2 Case3 Case 4 

Mole (%) 

H2S    Hydrogen Sulfide 0 0 0 0 

CO2   Carbon Dioxide 0.369 0.31 0.24 0.181 

N2      Nitrogen 22.440 15.566 7.357 1.171 

C1     Methane 75.717 83.043 91.786 98.363 

C2     Ethane 0.723 0.576 0.401 0.149 

C3     Propane 0.390 0.263 0.111 0.071 

iC4    IsoButane 0.165 0.106 0.035 0.045 

nC4   N-Butane 0.030 0.026 0.021 0.02 

iC5    Iso-Pentane 0.028 0.03 0.01 0 

nC5   N-Pentane 0.031 0.02 0.007 0 

C6     Hexanes 0.032 0.02 0.006 0 

C7     Heptanes 0.033 0.02 0.005 0 

C8+  Octanes Plus 0.030 0.02 0.008 0 

C6    Benzene 0.001 0 0.001 0 

C7    Toluene 0.008 0 0.008 0 

C8    Ethyl Benzene 0.001 0 0.001 0 

C8    O-Xylene 0.001 0 0.001 0 

C8    M+P-Xylene 0 0 0.001 0 

Total 100 100 100 100 

Gross Heating Value-GHV 

(Btu/Scf) 

791.9 854.6 929.6 992.0 

Gross Calorific Value 

(Btu/Scf) 

 868.5 944.7 1,008.4 
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Table 4.18 Zawtika Sale Gas Specification 

Parameters Specifications for Zawtika 

General Be commercially free from materials and dust or other solid matter, liquid 

matter, waxes, gums and gum forming constituents which might cause 

injury to or interfere with proper operation of the lines, meters, regulators or 

other appliances through which Gas Sales flows. 

Water content < 7 lbs/MMscf 

Sulphur < 50 ppm (weight) 

Hydrogen 

Sulfide 

< 50 ppm (volume) 

Carbon Dioxide 0.1 – 1 mole% 

Oxygen ≤0.1 mol% max 

Heating Value 880 < Btu/scf <1,000 

Temperature  60 < F < 120 (°F) 

15.6 < C < 48.9 (°C) 

Mercury < 50 μg/Nm3 

Hydrocarbon 

Dew Point 

≤50oF (10˚C) 

Nitrogen   ≤25 mol% max 

 

4.4.3.4 (3) Production Chemicals 

A list of production chemicals (used for pipeline maintenance purposes) that 
are expected to be required during the production phase are presented in 
Table 4.19. 

Table 4.19 Production Chemicals 

Chemical Injection 

rate 

Consumption 

per year per 

WHP 

Function/Purpose Hazard Information 

Corrosion 

Inhibitor 

0.16 

liter/hr 

1,400 liters Prevent corrosion 

within pipelines. 

Potential irritant to skin 

and mucous membranes. 

Potentially toxic if released 

in large quantities to 

aquatic environment due 

to decreased pH.  

However, PTTEPI will 

manage the handling and 

use of this chemical to 

avoid any imapacts to 

human health or 

environment, as detailed 

in Chapter 8. 

Biocide 0.25 - 0.75 

liter/hr 

6,570 liters Prevent growth of 

microbes within 

pipelines. 

May pose risk to human 

health, and have adverse 

effects on the natural 

environment. 

However, PTTEPI will 

manage the handling and 

use of this chemical to 
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avoid any imapacts to 

human health or 

environment, as detailed 

in Chapter 8. 

 

4.4.3.5 Decommissioning/Abandonment 

Decommissioning of the project facilities will take place once the resource is 

depleted and the operation is no longer cost-effective. A separate 

Environmental Impact Assessment (EIA) will be required for these activities 

and they are therefore not discussed within this EIA report. 

4.5 PROJECT SCHEDULE 

A tentative project schedule for the Project is presented in Table 4.20. 
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Table 4.20 Project Schedule for Zawtika Phase 1C/1D Production 

Description 2017 2018 2019 2020 2021 2022 2023 

Phase 1C                                                         

 - WP & pipeline Installation       4 WPs                                             

 - Drilling & Completion         Phase 1C Drilling & Completion                               

                                                          

Phase 1D                                                         

 - WP & pipeline Installation                               8WPs               

 - Drilling & Completion                                 Phase 1D Drilling & Completion 

                                                          

Note: Production will be started after well completion until end of field life 
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4.6 EMPLOYMENT AND ACCOMMODATION 

Employment and accommodation arrangements for the different project 

phases are shown in Table 4.21. 

Employment of Myanmar Nationals 

During the seafloor survey and installation of WP and subsea pipelines, the 

nationality of workers shall be depend on the awarded contract (from which 

country and from which company awarded). For the Drilling Phase; 

Management from Drilling rig and individual activities (mud/fluid control, 

logging and cementing) will consist of some foreign workers, while drilling 

crew, catering staff and other general workers will be local Myanmar workers 

the ratio will be around 50:50.  For the Production Phase, according to the PSC 

contract the ratio of local-foreign worker should be increased up to 80:20. 

It is noted that some E&P activities require highly technically skilled workers 

who have experiences and/or are specialists, with expertise for each kind of 

work. Therefore, in some cases PTTEPI will hire these specialists from other 

countries when necessary. 

Table 4.21 Employment and Accommodation throughout Project 

Project 

Activities 

Vessel/Location Maximum 

Number 

of Staff 

Working Days 

(per WP) 

Accommodation 

Preparation and Installation Phase 

Seafloor survey Sub-contractor’s 

seafloor survey 

vessel 

30 4 On vessels 

Installation of 

WP structure 

and subsea 

pipeline 

Cargo barge 

(transport of WP) 

30 30 On vessel 

Tug boat (transport 

of WP) 

15 30 On vessel 

Derrick and laying 

barge (installation 

of WP and 

pipelines) 

300 30 On vessel 

Material and 

equipment support 

vessel (support, 

crew, materials, 

etc.) 

15 30 On vessel 

Production Drilling Phase (1 WP) 

Drilling rig 

towing, 

production  

Contractor’s 

drilling rig 

170 140 (assuming 

20 wells) 

On drilling rig 

Tug boat (rig 

mobilization and 

demobilization) 

30 7 On vessels 

Petroleum Production Phase* 

Petroleum 

production 

N/A N/A N/A N/A 

* During the production phase, WPs are designed for unmanned operation, and the number 

and activity of vessels will remain unchanged from current vessel activity for Phase 1A and 1B. 
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4.7 LOGISTICS AND UTILITIES 

4.7.1 Transportation 

Transportation of materials, equipment, chemicals and staff from onshore to 

the Project area can be categorized according to each phase of the Project 

implementation, and are summarized as follows: 

4.7.1.1 Transportation during Preparation and Installation Phase  

Most materials and equipment which are used in the seafloor survey, WPs 

installation, and laying of subsea petroleum pipelines will be transported by 

operational vessels from onshore before the offshore implementation. 

Generated waste will be collected on operational vessels and transferred and 

disposed onshore after the implementation of work has completed. Acitivities 

during this phase are expected to take no more than 4 days for the installation 

of one (1) WP and one (1) subsea petroleum pipeline.  

4.7.1.2 Transportation during Drilling Phase 

Transportation of materials and equipment, chemicals and waste from drilling 

rig to the Onshore Support Base will be conducted mainly by material support 

vessels and barges. A helicopter will be used to transfer staff, with capcity of 

12 staff per flight. Staff transfer to the Project area by helicopter takes 1 hour 

10 minutes.  

4.7.1.3 Transportation in Petroleum Production Phase 

The transportation of materials, equipment, chemicals and waste between the 

offshore facilities and Onshore Support Base will mainly use support vessels 

and multi-purpose barges. Staff transfer will mainly be via helicopter, as 

detailed in the drilling phase.  

4.7.2 Energy Use 

Energy sources which will be used in each phase of operation are as below:  

4.7.2.1 Preparation and Facilities Installation and Drilling Phases 

The primary energy source used during the preparation and facilities 

installation and drilling phases is diesel. Diesel will be used as fuel in vessel 

engines, and it will be used in electricity generators on the drilling rig. A list of 

all Project equipment, including rigs, vessels, and barges, as well as their 

predicted energy use, are shown in Table 4.22. 

Table 4.22 Fuels Use on  the Project’s Vessels and Drilling Rigs 

Activity/Type of Vessel Quantity of Fuel 

Use 

(m3/vessel/day) 

Number of 

Uses 

(Vessel/1 

WP) 

Operational 

Duration 

(days) 

Total 

Quantity 

per WP 

(m3) 

Preparation and Facilities Installation Phase 

Seafloor survey vessel 4 2 4 32 
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Cargo Barge 7 1 30 210 

Derrick/ laying barge 9 1 30 270 

Tug boat 7 1 30 210 

Material and equipment 

transport/support vessel 

5 2 30 300 

Drilling Phase 

Drilling rig 20 1 140 2,800 

Tug boat 8 2 140 2,240 

 

4.7.2.2 Energy Use in Petroleum Production Phase 

The Project activities in the well testing and petroleum production phase will 

take place at the WPs and ZPQ. Energy use due to vessels and on the ZPQ is 

unchanged from Phase 1A/1B, and is therefore not relevant to this EIA 

Report. In each WP, fuel use for activity implementation will be  as shown in 

Table 4.23. 

Table 4.23 Fuel Use for Activity Implementation in Petroleum Production Phase 

Facilities Energy Source Average Rate of 

Fuel Use 

WPs Electricity is generated by a 30-kw generator, which uses natural 

gas as fuel and distributes electricity to equipment and tools.  

6.6 million cubic 

feet /day 

 

4.7.3 Water Use 

The Project’s activities in each phase utilize water for various purposes, as 

summarized in Table 4.24. 

Table 4.24 Type of Water and Volume of Water Use in the Project Activities 

Project Activities Type of Potable Water Water Source Quantity of 

Potable 

Water/Day 

(m3) 

Preparation and Facilities Installation Phase 

Seafloor survey Potable water for staff Bottled water/water 

storage tanks in 

operational vessels 

5 

Transportation and 

installation of WP 

structure and subsea 

petroleum pipelines 

Potable water for staff Bottled water/water 

storage tanks in 

operational vessels 

30 

Water for hydrostatic test Seawater 3,940 

(maximum) 

Production Well Drilling, Well Logging and Production Well Completion Phase 
Production well 

drilling, well logging 

and production well 

preparation 

Potable water for staff on 

drilling rig 

Bottled water/ water 

producing unit on 

drilling rig 

30 

Daily use water for staff on 

vessels 

Water storage tanks in 

operational vessels 
15 
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4.7.4 Onshore Activities and Support Base 

The primary shore base used for this project will be the Thaketa (TKT) shore 
base, near Yangon. All materials will be transported directly via shipment 
from oversea to TKT.  

The Thaketa shore bases are currently supporting PTTEPI’s operations. There will 

be approximately 40 personnel working at the shore base. The shore base is 

equipped with an office building, warehouse, material yard, temporary waste 

and chemical storage, etc. The main facilities at the shore base are as follows: 

1. Warehouse: The warehouse is operated by PTTEPI. 

2. Material yard: The area will be used as temporary storage for bulk 

material, pipes, and other equipment delivered by vendors. 

Material and equipment stored here will be delivered to the 

project area or other areas of PTTEPI’s operations via supply 

vessels. 

3. Chemical and waste storage area: The area will be used for 

temporary waste and chemical storage. Drilling chemicals will not 

be stored over night; they will be sent to the offshore operation on 

the day that the chemicals arrive at the shore base. The area will be 

used for temporary storage of general waste from offshore 

operations before being disposed of by contractors on the day that 

the wastes arrive at the shore base. 

It is noted that PTTEPI Thaketa Shore Base is within MOGE territory and 
under management of MOGE. In addition, the supply base design is 
appropriate for temporary waste storage and also includes a chemical storage 
building. This chemical storage building has adequate secondary containment 
and can handle cases of any spills. Photographs of the chemical storage at 
Thaketa Shore Base are shown in Figure 4.25. 

An overall layout of Thaketa Shore Base is shown in Figure 4.26, and a map of 
the location is shown in Figure 4.27.  
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Figure 4.25 Photographs of Chemical Storage at Thaketa Shore Base 

 

 

Access Control for Chemical Storage Chemical Storage Building 

  
Inside Chemical Storage Building Secondary Containment 
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Figure 4.26 Layout of Thaketa Shore Base 
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Figure 4.27 Location of Thaketa Shore Base 

Source: ERM, 2017 
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4.8 EMISSIONS, DISCHARGES AND WASTE MANAGEMENT 

4.8.1 Air Emissions and Greenhouse Gases 

Sources of greenhouse gases comprises engine combustion of transportation 

vessels,  support vessels, WPs used in transporting staff during the installation 

and drilling phases.  

It is noted that the net emissions during the production phase is not expected 

to change from current Phase 1A/1B levels, as Phase 1C/1D’s purpose is to 

maintain current gas production levels. Therefore, no emissions calculations 

are performed for the production phase. 

The estimated quantity of greenhouse gases from aforementioned sources will 

be calculated by the formula as below: 

Quantity of GHG 

discharged from vessels, 

drilling rigs and operating 

WPs (Tonnes CO2e) 

= (Heat quantity from fuel use per day, 106 BTU/day) x 

(Number of vessel/rig) x (Duration of implementation, day) 

x (Emission factor) x (Carbon dioxide equivalence)  (Heat 

quantity from gas flaring, 106 BTU/day) x (Emission factor) x 

(Carbon dioxide equivalence) 

 

Vessel Use 

Details of GHG calculations for vessel use are provided in Table 4.25. 
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Table 4.25  Forecast of GHG Emissions due to Vessels Emissions during the Preparation, Facility Installation, Production Well Drilling Phase 

Source 

Heat from fuel 

combustion (106 

BTU/day)(1) 

Number of vessels Duration (day) 

GHG emission 

(Tonnes CO2e) 

CO2 CH4 N2O 

Total Emission factor of diesel (Tonnes CO2e / 106 BTU) (2) 0.078 0.00000317 0.000000633 

(Carbon dioxide equivalence: CO2e) (3) 1 21 310 

Preparation and facility installation phase 

Seafloor survey vessel 139.13 2 4 86.817 0.074 0.218 87.110 

Cargo barge 243.48 1 30 569.743 0.486 1.433 571.663 

Derrick and laying barge 313.04 1 30 732.514 0.625 1.843 734.982 

Tug boat 243.48 1 30 569.743 0.486 1.433 571.663 

Material and equipment 

transportation/support vessel 
173.91 2 30 813.899 0.695 2.048 816.641 

Production well drilling phase 

Drilling rig 695.65 1 140 7596.50 6.48 19.11 7622.09 

Tug boat 278.26 2 140 6077.20 5.19 15.29 6097.67 

Total/implementation at 1 WP 16501.82 

Total/implementation at 12 WPs 198,021.89 

Note:  (1) Heat from fuel combustion is calculated from  rate of fuel use x lower heating value. Lower heating value from diesel combustion in the the quantity of 1 barrel equals 5.53 x 106 BTU from 

Table 3-8, Page 3-20 in Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Natural Gas Industry (API, 2009). 
(2) Emission factor of diesel oil according to Table 4-3, Page 4-17 and Table 4-5, Page 4-21in Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Natural Gas Industry 

(API, 2009). 
(3) Global Warming Potential (GWP) proposed in the Second Assessment Report (SAR), IPCC , conducted in 1995, is referred inCompendium of Greenhouse Gas Emissions Methodologies 

for the Oil and Natural Gas Industry  Page 3-5 and 3-6 (API, 2009). 
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Electricity Production at WPs 

Natural gas from petroleum production will be used as fuel in electricity 

generators located on the twelve (12) WPs, which distribute electricity to 

equipment and tools. The rate of natural gas used per month is approximately 

6.6 MMscf per day per WP (or 198 MMscf per month). The equation which is 

used in calculating GHG emissions is detailed as below: 

GHG generated by electricity 

generator at the WP (Tonnes 

CO2e/ day) 

= (Heat from fuel combustion per day, 106 

BTU/day)x(Emission factor) x (Carbon dioxide 

equivalence) 

 

Table 4.26 Forecast of Greenhouse Gases from Main Source at WPs in Production Phase 

Source 
Ration of Fuel 

Use(1) 

Heat from fuel 

combustion (106 

BTU/month) (2) 

Volume of GHG generated by WP  

(tonnes CO2e) 

CO2 CH4 N2O 

Capacity level which causes global warming (Carbon dioxide 

equivalence: CO2e) (3) 

1 21 310 

Emission factor of natural gas (tonnes of GHG / 106 BTU) (4) 0.0590 0.00000106 0.000000106 

Electricity generator at 

WPs 

198 

MMscfd/month 

219,978 
12,978.70 4.90 7.23 

Volume of GHG generated by 1 WP per month  12,990.83 

Volume of GHG generated by 1 WP per year 155,889.93 

Volume of GHG generated by 12 WPs per year  1,870,679.11 

Note: (1) Use produced natural gas as fuel for electricity generator.  
(2) Heat from fuel combustion rate x lower heating value of natural gas equals 1,111 BTU 

per cubic feet according to Table 3-8, Page 3-20 in Compendium of Greenhouse Gas 

Emissions Methodologies for the Oil and Natural Gas Industry (API, 2009). 
(3) Global Warming Potential (GWP) proposed in the Second Assessment Report (SAR), 

IPCC , conducted in 1995, is referred inCompendium of Greenhouse Gas Emissions 

Methodologies for the Oil and Natural Gas Industry Page 3-5 and 3-6 (API, 2009). 
 (4) Emission factor of natural gas oil according to Table 4-3, Page 4-17 and Table 4-5, Page 

4-21in Compendium of Greenhouse Gas Emissions Methodologies for the Oil and 

Natural Gas Industry (API, 2009). 

4.8.2 Waste Generation and Management 

PTTEPI’s Myanmar Asset Waste Management Procedure is presented in 

Annex D. Waste generated from the Project activities will be segregated into 2 

main types according to criteria of danger as non-hazardous waste and 

hazardous waste. 

4.8.2.1 Non-Hazardous Waste 

Non-Hazardous waste is the waste which, although not harmless, present a 

lower level of risk to human health and the environment. There are 2 types of 

non-hazardous waste as follows: 

1)  General non-hazardous wastes from office, catering services, laundry, 

household, etc. from industrial activities, e.g. 

 General waste (e.g. scrap metal, non-biodegradable waste, gardening 

waste, construction material); 
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 Recyclable or reusable waste (e.g. paper, wood, drinking plastic 

bottle, glass); and 

 Biodegradable waste (e.g. food waste, sewage). 

2)  Waste containing or contaminated with hazardous substances in 

concentrations that, before or after treatment, are considered low 

enough to meet the specified international or regulatory discharge 

criteria which do not exceed the standard limit of the country, e.g. 

 Produced water; 

 Produced sand; and 

 Drilled cuttings. 

4.8.2.2 Hazardous Waste 

Hazardous waste is defined as any waste which causes or is likely to cause 

danger to health or the environment by reason of their chemical activity or 

toxic, flammable, explosive, corrosive, or other characteristics, whether alone 

or when coming into contact with other wastes. Forms of hazardous waste 

include solids, sludge, liquid and containerized gas and hydrocarbon waste. 

Hazardous waste shall be categorized into 2 main types as follows: 

1)  Wastes creating nuisance due to flammability, reactivity, corrosiveness, 

radioactive, infection, toxicity for humans & the environment or , e.g. 

 General hazardous wastes (e.g. chemical waste and residue, paint, 

spent and used oil, contaminated packing material, special 

maintenance waste, contaminated sludge, combustion residue, 

photocopy machine, PC printers polluting cartridge, medical waste, 

filter, fluorescent, bulb); 

 Heavy metal wastes (e.g. mercury, arsenic, cadmium); and 

 Batteries. 

It is noted that, if there will be a presence of incoming heavy metals from 

reservoir, the incurred wastes in contact with the incoming gas or fluid shall 

be considered as being contaminated with the heavy metal (e.g. mercury, 

arsenic, cadmium), and therefore is classified as hazardous waste which will 

require specific additional handing and management procedures. 

2)  Waste containing or contaminated with hazardous substances in 

concentrations which exceed the standard limit of country regulation or 

international hazardous waste standard, for example oil concentration 

or waste containing heavy metal.  

Details on PTTEPI’s waste management procedures according to its type are 

provided in Table 4.27. 

An estimate of the quantity of waste produced during the preparation, 

installation and drilling phases is shown in Table 4.27. These estimates are 

based on similar types of previous projects. 
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During the production phase, WPs are unmanned, and the only waste 

generated will be at ZPQ and supporting vessels. The waste generation rates 

in the production phase of Phase 1C and 1D will remain unchanged from 

current rates in Phase 1A and 1B, and therefore the waste generation during 

the production phase is not considered within the scope of this EIA Report, 

which only covers Phase 1C and 1D. 

Table 4.27 Management of Waste for Offshore Operation 

Type of Waste Waste Management 

General non-hazardous waste   Store in durable container and clearly label. 

 Transferred to Thaketa Support Base (TKA) then 

immediately continue delivery to either MOGE or 

Yangon City Development Committee (YCDC) for final 

disposal. 

Hazardous waste  Stored in waste skip. 

 Transfer to TKA for temporary storage and continue to 

certified or qualified waste management facilities for 

final disposal. 

 Used oil will be sent back to shore for safe disposal , or it 

can be blend with current condensate and burned at 

smokeless WP-1 burner. 

 Food waste treated onsite aligning with MARPOL and 

Discharge to the sea. 

 

Table 4.28 Quantity of Non-Hazardous Waste and Hazardous Waste Generated During 

the Preparation, Installation and Drilling Phases 

Waste Type Quantity of generated waste per 1 WP drilling (kg) 

1. Non-hazardous waste 1,900 

2. Hazardous waste 1,500 

 

Licensed Waste Contractor and Authorized Waste Disposal Facilities 

For the Project, PTTEPI will use a licensed contractor to manage its hazardous 

waste. An example contractor is Golden Dowa Eco-System Myanmar Co., Ltd. 

(GEM). PTTEPI will use GEM or an equivalent licensed contractor if available. 

GEM is a waste management company in Myanmar, with a waste disposal 

facility at Thilawa Special Economic Zone. GEM got EIA approval for their 

disposal facility at Thilawa SEZ on 30 June, 2015. Their Certificate of 

Incorporation, Investment Approval, and EIA Approval for their facility at 

Thilawa SEZ are shown in Annex D. The location of the waste disposal facility 

is shown in Figure 4.28. Current and planned facilities at their waste disposal 

facility include the following: 

 Controlled Secured Landfill (capacity 400,000 m3); 

 Sorting/stabilization facilities (24.5 m x 44 m x 10 m); 

 Wastewater and leachate water treatment facility (treatment capacity 

35 m3/day); 

 Office with laboratory; and 

 Incinerator. 
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Hazardous waste is transported to the waste facility using proper packaging, 

fixed securely to vehicles that are appointed for logistics service, and follow 

strict rules with regards to speed limits and safe driving. An overview of 

hazardous waste transportation is shown in Figure 4.29. Hazardous waste at 

the disposal facility is treated as shown in Figure 4.30. 

Figure 4.28 Location of GEM Waste Disposal Facility 

 

Figure 4.29 Hazardous Waste Transportation to GEM’s Disposal Facility 
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Figure 4.30 Hazardous Waste Treatment at GEM’s Disposal Facility 

 

4.8.3 Mud and Cuttings from Drilling 

A summary of mud and cuttings management for each drilling interval is 

shown in Table 4.29. 

Table 4.29 Mud and Cuttings Management for Each Well Interval 

Interval Drilling Fluid Management 

Surface hole (14-

3/4”) 

WBM  WBM and cuttings flow from the well at the 

seabed level (as drilling starts at the seabed 

without casing installed, cuttings are therefore 

discharged to the seabed). 

Intermediate 

hole (12-1/4”) 

WBM  WBM and cuttings are passed through shale 

shaker and discharged overboard. 

Bottom hole (8-

1/2”) 

SDF  SDF and cuttings are passed through shale 

shaker and centrifuge. 

 Separated SDF will be stored in mud pit and 

recycled for the next drilling. No direct discharge 

to the sea. 

 Cuttings will be discharged overboard at depth 

below 15 meter from sea surface. 

Types and volumes of drilling mud and cuttings used in project drilling activities, 

as well as their management, were previously discussed in Section 4.4.3.3. 

4.8.4 Wastewater 

4.8.4.1 Oil Contaminated Wastewater 

Oil contaminated wastewater may be generated by seafloor survey, WPs 

installation, pipeline laying, production well drilling and petroleum 

production operation. The main sources of oil contaminated wastewater are 

vessels, drilling rigs, and WPs. Details of oil contaminated wastewater 

management are presented in Table 4.30. 
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Table 4.30 Management of Oil Contaminated Water 

Source of origin / Type Management 

Operational Vessel for the Project 

Bilge water  Send to oil filtering equipment to treat oil-contaminated water and 

reduce oil contamination in the water. Oil contamination in the 

water shall not exceed 15 ppm before discharging to the sea 

according to MARPOL 73/78 Convention and Vessel Inspection 

Regulations (No.34), B.E. 2551 (2008). 

Separated oil is stored in containers and its volume is recorded 

before sending to the Onshore Support Base for further disposal by 

licensed contractor that is granted with permission from relevant 

government agencies. 

Oil contaminated water 

due to maintenance 

activities and equipment 

cleaning 

Store in containers and record volume before sending to the 

Onshore Support Base for further disposal by licensed contractor 

that is granted with permission from relevant government agencies.  

Deck drain (oil-

contaminated water in 

case of oil spill)  

In case of oil spill, absorbents are used in cleaning and then they are 

stored in separated containers for onshore disposal as hazardous 

waste.  

Drilling Rig 

Water generated from 

the machinery and 

engine area 

(drilling rig’s engine 

room) 

Send to oil filtering equipment to treat oil-contaminated water and 

reduce oil contamination in the water. Oil contamination in the 

water shall not exceed 15 ppm before discharging to the sea 

according to MARPOL 73/78 Convention and Vessel Inspection 

Regulations (No.34), B.E. 2551 (2008). In case that oil filtering 

equipment is out of order or broken down, or a drilling rig without 

oil filter is used, oil contaminated water from engine room, 

machinery and engine area will be collected, stored in containers on 

drilling rig and sent to Onshore Support Base for disposal activity, 

similar to used oil disposal. 

Separated oil is stored in containers before sending to the Onshore 

Support Base for further disposal by licensed contractor that is 

granted with permission from relevant government agencies. 

Deck drain (oil-

contaminated water in 

case of oil spill) 

In case of oil spill, absorbents are used in cleaning and then they are 

stored in separated containers for onshore disposal as hazardous 

waste.  

Oil contaminated water 

due to maintenance 

activity and equipment 

cleaning. 

Store in containers and record volume before sending to the 

Onshore Support Base for further disposal by licensed contractor 

that is granted with permission from relevant government agencies. 

Wellhead Platforms 

Deck drain (oil-

contaminated water in 

case of oil spill) 

In case of oil spill, absorbents are used in cleaning and then they are 

stored in separated containers for onshore disposal as hazardous 

waste. 

Drained water from 

area where 

machines/equipment 

are located  

Collect and store in sump tanks or open drain tanks which separate 

oil from water before discharging treated water to the sea. The 

separated oil is returned to the production process. Also, petroleum 

products from production well can be returned to the production 

process. Sump tanks are designed to support the maximum amount 

of leakage. It is ensured that oil-contaminated water or petroleum 

products are stored safely in sump tanks, without discharging to the 

sea.  

Oil contaminated water 

due to maintenance 

activities and equipment 

cleaning 
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4.8.4.2 Produced Water and Produced Sand 

An overview of produced water and produced sand management is shown in 

Table 4.31. 

Table 4.31 Management of Produced Water 

Type of Produced Water Management 

Produced Water  Produced water is managed as follows: 

 Control oil and grease content in discharge water not to 

exceed 42 mg/l daily maximum as required by 

Myanmar’s National Environmental Quality (Emission) 

Guidelines (NEQG). 

 Discharge treated produced water to the sea. 

(Note: Total Petroleum Hydrocarbon (TPH) onboard analyzer has 

been provided at ZPQ to ensure that concentration of oil and 

grease content in water or wastewater is in the discharge limits) 

 

Zawtika Produced Water Treatment System treats 

produced water by the following methods: 

 By removing sand and coarse suspended particles in the 

produced water from Inlet Separator V-4100 during first 

stage using two (2x50%) Desander Hydrocyclone HC-

6100/6105 with the associated Sand Accumulator 

Vessels V-6110/6115. Desander shall remove about 99% 

of particulate larger than 10 micron in produced water. 

 By removing oil in the produced water from Inlet 

Separator V-4100 during second stage using two (2x50%) 

Deoiler Hydrocyclones HC-6130/6140. Oil concentration 

shall not be more than 40 ppmv in treated water. 

 By removing gas entrained in produced water in the 

third stage in one (1x100%) Produced Water Degasser V-

6150. Initially, this vessel will perform as a degasser and 

will be designed so that it can be modified later to be an 

Induced Gas Floatation Vessel by providing gas spray 

bubble nozzle flanges and an oil skimming weir and 

condensate trough without hot work requirement . This 

is a contingency in case the deoiling hydrocyclones do 

not perform as expected or the oil in water specification 

is reduced by local authorities in future. (see V-6150 GA 

drawing in the attachment). 

 In addition, water clarifier injection facility has provided 

at ZPQ lower deck area by utilize the existing chemical 

pump with tubing connection.  

Produced Sand 

 

 Follow NEQG (discharge overboard when % oil 

concentration less than 1%) 

 Ship back to shore and dispose by the certified and 

qualified waste management contractor. 
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4.8.4.3 Sewage and Grey Water 

Sources of sewage include human waste from lavatory, and sources of grey 

water include those generated from bathrooms, washbowls, washing area, 

and kitchen. Grey water will be generated in the staff operational area, 

accommodation area on drilling rigs, vessels and ZPQ. 

The maximum amount of sewage and grey water generated per day during 

the Project in each phase can be estimated from the number of operational 

staff, and the rate of produced sewage at 80 liters/person/day and grey water 

at 160 liters/person/day (calculated from 80% of water for use at 200 liters/ 

person/day). The volume of sewage and grey water which will be generated 

by the Project per day is estimated in in Table 4.32. 

Table 4.32 Estimated Volume of Sewage and Grey Water Generated in Each Phase of 

Project at 1 WP 

Project 

activities 
Accommodation  Number of 

vessel/drilling 

rig 

Maximum 

number 

of staff 

(people) 

Maximum 

quantity of 

grey water 

(m3/day(1)) 

Maximum 

volume of 

sewage 

(m3/day(1)) 

Preparation and Facilities Installation Phase 

Seafloor 

survey 

Seafloor survey 

vessel 
2 30 9.6 4.8 

Installation of 

WP structure 

and subsea 

petroleum 

pipeline 

Cargo barge 1 30 4.8 2.4 

Derrick/ lay 

barge  
1 300 48 24 

Tug boat 1 15 2.4 1.2 

Material and 

equipment 

transport/support 

vessel (support, 

crew, materials, 

etc.) 

2 15 4.8 2.4 

Drilling Phase 

Production 

well drilling 
Drilling rig 1 170 27.2 13.6 

Tug boat 2 30 9.6 4.8 

Petroleum Production Phase 

Petroleum 

production* 

N/A N/A N/A N/A N/A 

Note:  

(1) Based on past experience, greywater generation rate is 80% of the amount of water use (200 

litres) or equal to 0.16 m3/person/day 

(2) Based on past experience, sewage generation rate is 0.08 m3/ person/ day 

* During the production phase, WPs are unmanned, and the only sewage/grey water generated 

will be at ZPQ. The sewage and grey water generation rates at ZPQ will remain unchanged 

from Phase 1A and 1B, and therefore the wastewater generation from ZPQ is not considered 

within the scope of this EIA Report, which only covers Phase 1C and 1D. 

The management system for sewage and grey water consists of treating onsite 

aligning with MARPOL and discharging to the sea. 
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5 DESCRIPTION OF THE SURROUNDING ENVIRONMENT 

The following section describes the environmental and social setting of Block 

M9 as well as the Area of Interest for the Project (defined in Section 5.1.1). The 

information provided is based on a review of published information, 

supplemented with information collected from and provided by various 

stakeholders consulted as part of the Project, and through review of available 

PTTEPI, ERM and SEM in-house literature. The consultation undertaken to 

inform the section is discussed in Chapter 9 of this EIA Report.  

The purpose of this review of baseline conditions is to present an 

understanding of the potential environmental and social sensitivities of 

Block M9 as well as the Area of Interest for the Project to make an informed 

judgement on the appropriate level of impact assessment.  

5.1 SETTING THE STUDY LIMITS 

5.1.1 Study Area 

The Project is located in Block M9, which is in the Gulf of Martaban (also 

known as the Gulf of Moattama), offshore of Myanmar. Block M9 covers an 

area of 11,962 km2. It is approximately 260 km from Yangon. Although the 

proposed Project will only be conducted within specific areas of Block M9, it is 

considered appropriate to describe the environmental and social conditions of 

the entire concession block and its vicinity (hereinafter referred to as the 

“Study Area”).  

Narcondam Island is located 83 km southwest, Coco Island 153 km west and 

Preparis Island 122 km northwest from Block M9, respectively. Although 

significantly far from the Project, these islands are considered as within the 

Study Area for some environmental and social aspects, as will be specified 

within the relevant sections of this section, and described in further detail in the 

EIA Report. The water depth throughout the block ranges from 50 to 800 m.  

Similarly, an even wider area has also been examined for some socio-economic 

components. In particular, fishery data represent a broader region where a 

clearly defined boundary cannot be made. With regards to fisheries, early 

consultations and desktop research determined that the most appropriate 

onshore Study Area for fisheries data was within Tanintharyi Region, Mon 

State, and Yangon Region. The Public Consultation for this project will be 

conducted in various townships in these regions. The details of this public 

consultation are provided in Chapter 9 of the EIA Report.  
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Figure 5.1 Location of Block M9 

Source: ERM (2017) 
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5.1.2 Scope of Study 

This section describes the environmental, social and health conditions which 

could be affected by Project activities within Block M9. The following elements 

have been considered: 

 Physical Environment (topographic conditions, climate and 

meteorology, geology, oceanography, seawater quality and sediment 

quality); 

 Biological Environment (marine fishes, plankton, benthic 

invertebrates, deep sea squid, deep sea lobster and shrimp, seabirds, 

marine mammals, threatened and endangered species, sensitive 

ecosystems and protect areas);  

 Socio-Economic Components (marine fisheries, marine 

transportation, submarine cables and pipelines, demographics, socio-

economy, public health, archaeological resources an tourist attraction 

and recreational areas);  

 Cultural Components; and 

 Visual Components. 

The discussion of the baseline environment has been limited to the factors that 

could have a direct impact on the Project or be impacted by the Project. The 

baseline data presented in this EIA report are generally those required to fully 

understand potentially significant Project impacts. 

5.2 METHODOLOGY FOR DATA COLLECTION AND ANALYSIS 

5.2.1 Data Sources 

Information on environmental and social baseline conditions in this report are 

based primarily on a desk-top review of existing information on the natural 

environment through the following sources:  

 Existing reports and studies; 

 Government/ authority data; 

 Internet research; and 

 Collation of in-house existing data archives; and 

 Primary data gathered during previous surveys, as discussed below.  

5.2.2 Primary Data Collection  

Primary data pertaining to the environmental conditions of Block M9 was 

collected during a baseline survey in 2009 and marine environmental monitoring 

in 2016. These data are considered as representative of the baseline conditions 

within the Project Area. An overview of these surveys is provided in the 

following sections.   
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5.2.2.1 2016 Block M9 Marine Environmental Monitoring  

Marine Environmental Monitoring (MEM) of Block M9 was performed from 

February 19 to March 7, 2016 by STS Green (hereafter referred to as “the 2016 

Block M9 MEM”). The survey collected samples and analyzed seawater 

quality, sediment quality, plankton and benthic communities from stations 

within various distances of the Zawtika Processing and Living Quarter 

Platforms (ZPQ), ZWP-2, and one reference station. A visual representation of 

the sampling stations in relation to Block M9 and Zawtika remote wellhead 

platforms for Phase 1A, 1B, 1C, and 1D is shown in Figure 5.2 As shown in 

Table 5.1, in total there were 48 sampling stations surrounding the ZPQ; 56 

sampling stations surrounding ZWP-2; and one reference station 

approximately 10 km from ZPQ. 

5.2.2.2 2009 Block M9 Baseline Survey  

An environmental baseline survey of Block M9 was performed during 

December 13 – 22, 2009, by STS Green, for the ESHIA of PTTEPI Zawtika 

Block M9 Production Development and Offshore Gas Transportation System 

(hereafter referred to as “the 2009 Block M9 Baseline Survey”). The survey 

collected samples and analyzed for seawater quality, sediment quality, 

plankton and benthic communities from stations within various distances of 

the ZPQ wellhead platforms and one reference station. There were 48 sample 

stations in total. Details of the sampling stations from the 2009 Block M9 

Baseline Survey and their relation to the Project are shown in Table 5.2 and 

Figure 5.3.  

The data obtained from the 2016 Block M9 MEM and the 2009 Block M9 

Baseline Survey are an adequate representation of the environmental setting 

of the Project Area. Detailed results are presented in Annex F of this report. 

Summaries of the results are also discussed in the corresponding sections of 

this chapter.  

Table 5.1 Geographic Coordinates and Number of 2016 Block M9 MEM Sampling 

Stations  

 ZPQ ZWP-2 Reference 

Station 

Latitude 14° 11' 27.808" N  14° 16' 35.707" N 14° 4' 6.340" N 

Longitude 96° 2' 44.317" E 96° 2' 28.959" E 96° 0' 3.810" E 

Number of stations within:    

100 m  - 8 1 

250 m  16 16 - 

500 m 16 16 - 

1,000 m 16 16 - 

Total number of stations 48 56 1 
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Table 5.2 Location of Sampling Stations for Block M9 Baseline Survey 

Station Easting Northing Latitude 

(N) 

Longitude 

(E) 

Depth 

(m.) 

No. of Samples per Station 

Seawater Plankton Sediment Benthos 

ZPQ 505070.000 1569054.000 14˚ 11' 34.220" 96˚ 02' 49.156" 140 4 1 1 3 

ZWP-1 505070.000 1568904.000 14˚ 11' 08.910" 96˚ 02' 49.084" 140 - - 1 3 

ZWP-2 504150.000 1579157.000 14˚ 16' 42.522" 96˚ 02' 18.458" 145 4 1 1 3 

ZWP-3 494258.000 1565924.000 14˚ 09' 31.943" 95˚ 56' 48.528" 135 4 1 1 3 

ZWP-4 480395.000 1551068.000 14˚ 01' 28.336" 95˚ 49' 06.637" 145 4 1 1 3 

SPH-1 506847.190 1567727.480 14˚ 10' 30.615" 96˚ 03' 48.342" 140 4 1 1 3 

KKN-1 502580.960 1592516.520 14˚ 23' 57.211" 96˚ 01' 26.156" 145 4 1 1 3 

Zawtika-1 484570.110 1563587.700 14˚ 08' 15.793" 95˚ 51' 25.525" 145 4 1 1 3 

Zawtika-8 479368.610 1570007.150 14˚ 11' 44.545" 95˚ 48' 31.918" 145 4 1 1 3 

ZIP-1 503049.948 1585303.731 14˚ 20' 02.535" 96˚ 01' 41.781" 145 - - 1 3 

ZIP-2 504980.379 1574686.418 14˚ 14' 17.050" 96˚ 02' 46.132" 145 - - 1 3 

ZIP-3 492394.288 1579165.145 14˚ 16' 42.761" 95˚ 55' 46.247" 145 - - 1 3 

ZIP-4 498243.367 1574454.072 14˚ 14' 09.510" 95˚ 59' 01.404" 145 - - 1 3 

ZIP-5 487413.926 1570362.644 14˚ 11' 56.285" 95˚ 53' 00.233" 145 - - 1 3 

ZIP-6 494163.044 1570259.235 14˚ 11' 53.000" 95˚ 56' 45.328" 135 - - 1 3 

ZIP-7 489614.552 1564687.347 14˚ 08' 51.656" 95˚ 54' 13.705" 135 - - 1 3 

ZIP-8 498946.283 1567281.225 14˚ 10' 16.124" 95˚ 59' 24.861" 135 - - 1 3 

ZIP-9 489561.082 1556425.865 14˚ 04' 22.844" 95˚ 54' 12.034" 142 - - 1 3 

ZIP-10 497295.725 1562764.275 14˚ 07' 49.148" 95˚ 58' 29.844" 135 - - 1 3 

ZIP-11* 505064.718 1569333.894 14˚ 11' 22.897" 96˚ 02' 48.910" 145 - - 1* - 

ZIP-12* 504589.720 1568914.962 14˚ 11' 09.269" 96˚ 02' 33.066" 145 - - 1* - 

ZIP-13* 504109.441 1568775.925 14˚ 11' 04.748" 96˚ 02' 17.048" 145 - - 1* - 

ZIP-14* 503629.161 1568636.887 14˚ 11' 00.226" 96˚ 02' 01.031" 145 - - 1* - 

Reference 500065.003 1555809.716 14˚ 04' 06.340" 96˚ 00' 03.810" 145 4 1 1 3 

  
Total 

  
 36 9 24 60 
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Figure 5.2  2016 Block M9 MEM Sampling Stations and Zawtika Phase 1A-1D 

Source: ERM (2017) 
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Figure 5.3  2009 Block M9 Baseline Survey Sampling Stations and Zawtika Phase 1A-1D 

Source: ERM (2017) 
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5.3 PHYSICAL COMPONENTS 

This section presents the physical setting of the Project Study Area and 

includes a discussion of the following parameters: 

 Geography and Oceanography; 

 Climate and Meteorology; 

 Geology; 

 Seawater Quality; and 

 Sediment. 

Each of the above aspects are discussed below. 

5.3.1 Geography and Oceanography 

Myanmar’s coastal zone is divided into three separate sections – the Rakhine 

Coast, the Deltaic Coastal Zone, and the Tanintharyi Coastal Zone, as shown 

in Figure 5.4. Block M9 is located offshore, approximately 136 km south of the 

Deltaic Coastal Zone, 178 km west of the Tanintharyi Coastal Zone, and 153 

km east of the Coco Islands. Administratively, the Deltaic Coastal Zone lies 

within Ayeyarwady Region, Yangon Region and Mon State, while the 

Tanintharyi Coastal Zone lies within Tanintharyi Region.  

The Tanintharyi Coastal Zone is bounded by the Andaman Sea in the west 

and Thailand to the east. This coastal zone covers south of the Gulf of 

Martaban up to the mouth of Pakchan River, and includes Myeik Archipelago 

and the Andaman Sea. Myeik Archipelago extends from Mali Island to 

Similan Island, and contains about 800 islands in total. Coral reef and 

mangroves are found throughout the islands. The coastal plain is quite 

narrow, and gradually rises towards the east where it meets the Tanintharyi 

Yoma mountain range. 
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Figure 5.4 Coastal Zones of Myanmar 

Source: ERM (2017) 
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5.3.1.1 Currents 

Specific information on oceanography in the Gulf of Martaban is limited; 

however there is information available on the Bay of Bengal and Andaman Sea. 

A generalized schematic of circulation pattern in the Bay of Bengal is shown in 

Figure 5.5 The surface circulation of the Bay of Bengal moves generally 

clockwise from January to July and counter-clockwise from August to 

December in accordance with the reversible monsoon wind systems. The flow 

is not constant and depends on the strength and duration of the winds. The 

effects of a strong wind blowing for a few consecutive days are reflected in the 

rate of flow. Currents to the northeast generally persist longer and flow at 

greater speed because of the stronger southwest monsoons. An important 

vertical circulation in the Bay of Bengal is a surge very similar to up-welling. 

In this process, sub-surface water is brought toward the surface. 

Figure 5.5 Schematic of Seasonal Oceanic Currents in the Bay of Bengal 

Source: Navy Research Laboratory Navy Coastal Ocean Model (NCOM) Bay of Bengal 

http://www7320.nrlssc.navy.mil/global_ncom/glb8_3b/html/ben.html; Accessed 

November 2016 

In the Andaman Sea, water circulates from the north Indian Ocean, Bay of 

Bengal, southwards along the coast of Myanmar and Thailand, extending 

southwest of Phuket Island and turning to the Indian Ocean. The southern 

water mass circulates from Malacca Strait northwards to the southwest coast 

of Phuket Island, meeting with the northern water mass and moving offshore 

to the Indian Ocean. In the Andaman Sea, the oceanic flow changes direction 

twice during the year; it is cyclonic during the spring and early summer and 

anticyclonic the rest of the year (1). Figure 5.6 shows water circulation during 

the two monsoon seasons. 

  

                                                      

(1)  Limpsaichol, Undated 

 

http://www7320.nrlssc.navy.mil/global_ncom/glb8_3b/html/ben.html
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Figure 5.6 Surface Currents in the Andaman Sea (1985 – 2003) (a) December – February 

Average (NE Monsoon) and (b) June through September Average (SW 

Monsoon), based on HAMSOM Modeling 

Source: Rizal et al (2012) (1)  

5.3.1.1 Tide 

The Gulf of Martaban has a tide-dominated coastline, with a tidal range 

of four to seven meters. During spring tide, when the tidal range is around 6.6 

m, the turbid zone covers an area of more than 45,000 km2 making it one of the 

largest perennially turbid zones of the world’s oceans. During neap tide, with 

tidal range of 2.98 m, the highly turbid zone coverage drops to 15,000 km2. The 

edge of the highly turbid zone migrates back-and-forth in-sync with every 

tidal cycle by nearly 150 km. (2)  

The tides along the Tanintharyi Region (Tenasserim coast) and along the west 

coast of Thailand are semidiurnal, with a small diurnal inequality in both time 

and height. The tides approach these coasts from the south-southwest and 

progress north. The mean spring ranges increase from about 3 m at the 

Myanmar-Thailand border to over 5.2 m at Mergui. The currents flow at an 

average rate of 0.4 knots, with a maximum of about 0.7 knots. Near the coast, 

the tidal currents will also exert great influence and will either augment or 

deter the non-tidal currents (3). 

                                                      

(1)  Syamsul Rizal et al., GENERAL CIRCULATION IN THE MALACCA STRAIT AND ANDAMAN SEA: A 

NUMERICAL MODEL STUDY / American Journal of Environmental Science 8 (5) (2012) 479-488, 

http://thescipub.com/PDF/ajessp.2012.479.488.pdf 

(2)  http://www.eosnap.com/sediments/sediments-by-ayeyarwady-delta-and-gulf-of-martaban-myanmar-february-

28th-2012/ 

(3)  National Geospatial-Intelligence Agency, 2005 
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5.3.1.2 Bathymetry 

Depths within Block M9 range from 50 m to 800 m. During surveys for 

previous PTTEPI Block M9 projects, general seabed features were found to 

consist of carbonate build-up, minor seabed depressions, sand ripples, sonar 

contacts, possible gas seepage, high sonar reflective seabed, and existing 

pipeline and trawl scars. A map of bathymetry surrounding Block M9 is 

shown in Figure 5.7. 

Figure 5.7 Bathymetry Surrounding Block M9 

Source: Geomap/MGDS, modified by ERM (2017) 
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5.3.2 Climate and Meteorology 

Myanmar has a tropical climate and can be divided into two climatic regions, 

the tropical south and the temperate north. The weather in the Block M9 area 

is primarily influenced by the Northeast (NE) Monsoon and the Southwest 

(SW) Monsoon, and the short transitional periods between them. (1) 

The Andaman Sea’s monsoon regime generates four (4) distinct seasons, 

which can be described as follows: 

 Winter (December to April) - The Northeast Monsoon brings sparse 

rainfall, mild temperatures, and lower humidity. 

 Spring (April and May) - This transition period between monsoons is 

hot with highly variable weather.  

 Summer (June to September) - The Southwest Monsoon is 

characterized by cloudiness, overcast skies, frequent light rain, and 

interspersed with thunderstorms. 

 Autumn (October and November) - This post-monsoon transition 

period is generally dry and cool. 

5.3.2.1 Temperature  

 Onshore Temperature in Tanintharyi Region 5.3.2.1 (1)

In the Tanintharyi Region (178 km east of Block M9), the average hottest 

temperature is 31°C, and the average lowest temperature is 23 °C. Tanintharyi 

has a tropical monsoonal climate with a dry season and a heavy monsoon the 

rest of year, with no cold season (2). Monthly average temperature for 

Tanintharyi Region is shown in Figure 5.8. 

  

                                                      

(1)  Britannica Encyclopedia, 2009 

(2)  http://www.tanintharyi.climatemps.com 

http://www.tanintharyi.climatemps.com/
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Figure 5.8 Monthly Average Temperature for Tanintharyi Region 

Source: http://www.tanintharyi.climatemps.com/temperatures.php 

 Sea Surface Temperature in Project Area 5.3.2.1 (2)

Data from the northern Myeik archipelago (located over 302 km / 187 miles 

from Block M9) shows that the sea surface temperature in the Project area is 

very uniform. MODIS satellite data (1) between 2002 and 2014 show that SST 

averages between 28 and 30 0C. During the period, the highest SST was in 2005 

(33.5 0C) with the lowest in 2009 (26 0C).  

Surface seawater temperature measured at stations surrounding ZPQ ranged 

from 27.6°C to 29.2°C; and bottom seawater temperatures ranged from 19.1°C 

to 24.8°C. This is discussed further in Section 5.3.4.2. 

5.3.2.2 Rainfall 

Rainfall is highly seasonal in Myanmar; at least 75% of the precipitation occurs 

during the southwest monsoon. In the Deltaic Coastal Zone, the average 

annual rainfall is about 1,500-2,000 mm in the north, increasing to 2,500 mm in 

the southeast and 3,500 mm in the southwest (2). Over 90% of the rain falls 

between mid-May and mid-November. Annual average rainfall of Yangon is 

about 2,681 mm (3).  

Table 5.3 shows monthly rainfall data for Coco Island, with September receiving 

the most average rainfall (761 mm), and March receiving the least (4 mm). 

Table 5.3 Monthly Average Rainfall Data for Coco Island 

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

                                                      

(1) Flora and Flora International. Tanintharyi Conservation Programme. Coral Diversity and Reef Resilience in the 

Northern Myeik Archipelago, Myanmar. TCP Report No. 3. October 2014.   

(2)  http://www.arcbc.org.ph/wetlands/myanmar/mmr_irrdel.htm 

(3)  http://www.yangon.climatemps.com/precipitation.php 

 

http://www.tanintharyi.climatemps.com/temperatures.php
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Average 

Rainfall 

(mm) 

29 9 4 32 246 472 437 464 761 184 161 37 2836 

Source: http://www.coco-island.climatemps.com/precipitation.php 

5.3.2.3 Tropical Cyclones 

A cyclone is a tropical storm with rotating winds at speeds of greater than 74 

miles (119 km) per hour. Myanmar is vulnerable to cyclones, which often 

originate in the Bay of Bengal during pre- and post-monsoon seasons from 

April to May and again from October to November. These cyclones can result 

in heavy rains, storms, and floods.  

Historically, cyclone-related disasters tend to occur in this region every 3 to 4 

years (1). The Arakan Coast, northwest of Block M9, is more likely to be struck 

by a cyclone during the autumn transitional season, but the Gulf of Martaban 

is rarely affected (2). In addition to the destruction caused by high winds, storm 

surges generated by the cyclones in the region usually flood the low-lying and 

densely populated Ayeyarwady river delta region, and other coastal regions 

along the Gulf of Martaban.  

Table 5.4 shows all tropical cyclones recorded within 200 km of Block M9 since 

1945. Figure 5.9 shows historical cyclone tracks in the vicinity of Block M9.  

  

                                                      

(1)  Asian Disaster Reduction Centre, 2003 

(2)  National Geospatial-Intelligence Agency, 2005 

http://www.coco-island.climatemps.com/precipitation.php
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Table 5.4 Historical Cyclones within 200 km of Block M9 (1945 – 2015) 

Storm Name Max Saffir-Simpson Date 

TD:THIRTY 2013 TD Nov. 01, 2013 to Nov. 21, 2013 

NOT NAMED 2003 TS Oct. 21, 2003 to Oct. 28, 2003 

NOT NAMED 2002 TS May. 9, 2002 to May. 12, 2002 

NOT NAMED 1999 H5 Oct. 25, 1999 to Nov. 3, 1999 

LINDA 1997 TS Oct. 25, 1997 to Nov. 9, 1997 

NOT NAMED 1996 N/A Oct. 24, 1996 to Oct. 31, 1996 

Gay 1989 TD Oct. 31, 1989 to Nov. 10, 1989 

NOT NAMED 1988 N/A Oct. 17, 1988 to Oct. 19, 1988 

NOT NAMED 1987 N/A Nov. 8, 1987 to Nov. 13, 1987 

NOT NAMED 1987 N/A May. 30, 1987 to Jun. 5,1987 

03B 1975 TS May. 4, 1975 to May. 8, 1975 

01B 1975 TS Jan. 6, 1975 to Jan. 10, 1975 

17B:SALLY 1972 TD Nov. 30, 1972 to Dec. 8, 1972 

09B 1972 TS Sep. 7, 1972 to Sep. 14, 1972 

12B 1969 TS Nov. 3, 1969 to Nov. 9, 1969 

01B 1968 TS Nov. 3,1969 to Nov. 9, 1969 

02B 1966 TS May. 17, 1966 to May. 18, 1966 

NOT NAMED 1965 N/A Oct. 28, 1965 to Oct 30, 1965 

NOT NAMED 1964 N/A Oct 11, 1964 to Oct. 16, 1964 

Georgia 1964 TS Oct. 17, 1964 to Oct. 25, 1964 

14B 1964 TS Nov. 16, 1964 to Nov. 28,1964 

13B 1963 TS Oct. 3, 1963 to Oct. 7, 1963 

04B 1963 TS Jun. 22, 1963 to Jun. 26, 1963 

05B 1961 TS May. 26, 1961 to Oct. 21, 1961 

04B: WINNIE 1961 TS May. 4,1961 to May. 9, 1961 

NOT NAMED 1958 N/A Oct. 17,1958 to Oct. 20, 1958 

01B 1956 TS Feb. 8, 1956 to Feb. 11, 1956 

10B 1952 TS Oct. 22, 1952 to Oct 22,1952 

03B 1948 TS Oct. 5 , 1948 to Oct. 8,1948 

02B 1948 TS Apr. 2, 1948 to Apr. 5,1948 

16B 1947 TS Oct. 31,1947 to Nov. 6,1947 

02B 1947 TS Apr. 17, 1947 to Apr. 19,1947 

Source: National Oceanic and Atmospheric Administration, Historical Hurricane Tracks (1) 

H5 - Hurricane Category 5 – Maximum Sustained Winds (MSW) >135 kts 

H4 - Hurricane Category 4 – Maximum Sustained Winds (MSW) 114 – 135 kts 

H3 - Hurricane Category 3 – Maximum Sustained Winds (MSW) 96 – 113 kts 

H2 - Hurricane Category 2 – Maximum Sustained Winds (MSW) 83 – 95 kts 

H1 - Hurricane Category 1 – Maximum Sustained Winds (MSW) 64 – 82 kts 

TS/SS – Tropical/Subtropical Storm – Maximum Sustained Winds (MSW) 34 – 63 kts  

TD/SD – Tropical/Subtropical Depression – Maximum Sustained Winds (MSW) <34 kts 

ET - Exratropical Storm or Disturbance 

NA – Unknown Type 

                                                      

(1)  http://csc.noaa.gov/hurricanes/#app=1834&3e3d-selectedIndex=0, Accessed October 2016 
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Figure 5.9 Historical Cyclone Track within 200 km of Block M9 (1945 – 2015) 

 

Source: http://www.csc.noaa.gov/hurricanes 

H5 - Hurricane Category 5 – Maximum Sustained Winds (MSW) >135 kts TS/SS – Tropical/Subtropical Storm – Maximum Sustained Winds (MSW) 34 – 63 kts  

H4 - Hurricane Category 4 – Maximum Sustained Winds (MSW) 114 – 135 kts TD/SD – Tropical/Subtropical Depression – Maximum Sustained Winds (MSW) <34 kts 

H3 - Hurricane Category 3 – Maximum Sustained Winds (MSW) 96 – 113 kts ET - Exratropical Storm or Disturbance 

H2 - Hurricane Category 2 – Maximum Sustained Winds (MSW) 83 – 95 kts NA – Unknown Type 

H1 - Hurricane Category 1 – Maximum Sustained Winds (MSW) 64 – 82 kts  
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5.3.3 Geology 

5.3.3.1 Geological Setting 

The Moattama Basin, Offshore Myanmar, lies in a back-arc setting relative to 

the Nicobar/Andaman ridge and the Sunda trench, which are interpreted as 

remnants of Paleocene subduction. 

Block M9 is located in the back arc basin and/or magmatic arc trend (Western 

Basement High), offshore Myanmar. The Andaman Sea formed an oblique 

subduction zone and magmatic arc with massive volcanogenics as a result of 

subduction of the Indian Plate beneath the Sundaland Craton during Late 

Cretaceous to Eocene pre-rift stage. The lacustrine sediment was deposited 

during Early Oligocene syn-rift stage. 

Marine incursion occurred during the post-rift stage of Late Oligocene to Mid 

Miocene. In the meantime, subaqueous eruption occurred and formed a 

volcaniclastic sequence, following by built-up deposition of shallow marine 

carbonate over volcaniclastic at relatively high topography. The massive 

deltaic sediments of Central Valley of Burma and shelf sediments extended to 

Yadana, Block M3 and M6, south of which basinal shale occurred during Late 

Miocene to Mid Pliocene post-rift stage. 

The moderate uplift and inversion tectonics in the Central Valley of Burma 

during Mid Pliocene to Recent post-rift stage caused massive delta 

progradation and aggradation into the Moattama Basin, along with concurrent 

reactivation of NE-SW faults and wrench faults.  

Figure 5.10 shows the geological setting for Block M9. Seabed features of 

Moattama Basin show a variation in distance from the shelf edge to the 

possible basin floor fan deposited from 50 km up to more than 100 km.  
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Figure 5.10 Geological Conditions for Block M9 

Source: PTTEPI (2014)
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5.3.3.2 Earthquakes and Tsunamis 

According to a literature review, Myanmar is seismologically unstable and 

vulnerable to earthquakes due to its location in the active Alpide 

seismotectonic belt and the young Alpine-Himalayan-Sumatran orogenic 

belt (1). Historic records show that at least 15 major earthquakes with 

magnitudes M≥7.0 RS have occurred in Myanmar in the last hundred years. 

Recent earthquakes include one in April 2016 near Mawtaik on the India and 

Sunda (Eurasia) plates at 6.9 magnitude, as well as a magnitude 6.8 

earthquake that occurred on the Sagaing fault in Myanmar on November 11, 

2012 (2). The Sagaing fault is a major fault in Southeast Asia between the India 

and Sunda (Eurasia) plates. This strike-slip fault (side-to-side motion) is part 

of a broad zone of deformation that includes the India-Asia collision zone to 

the north and extension of the Andaman Sea to the south. The November 11 

earthquake and its four aftershocks (with magnitudes ranging from M-5 to M-

5.8) occurred north of the city of Mandalay, along a stretch of the Sagaing 

fault. A map of earthquakes in the SE Asian region is shown in Figure 5.11 and 

a historical earthquake map of Myanmar is shown in Figure 5.12. 

Tsunamis have been recorded in Myanmar coastal areas. The recent 2004 

tsunami generated by the Sumatra earthquake caused moderate damage to the 

Rakhine Coast, Ayeyarwady Delta and the Tanintharyi Coast with more than 

60 lives and hundreds of boats lost (3). 

  

                                                      

(1)  Theilen and Pararas-Carayannis (2009) Op cit. 

(2)  http://www.earthobservatory.sg/news/strong-quake-myanmar#.U4wB1ncxXmQ, Accessed May 2014 

(3) Union of Myanmar (2009), Op cit.  
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Figure 5.11 Map of Earthquakes with Shallow-Focus Epicentre for Period 1965-2005 

Source: USGS (1)

                                                      

(1) http://www.usgs.gov/ 

 

http://www.usgs.gov/
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Figure 5.12 Neotectonic Map of Myanmar 

 

Source: http://www.earthobservatory.sg/news/strong-quake-myanmar#.U4wB1ncxXmQ , Accessed October 2016. 

Note: The coloured patches show estimated rupture patches of older earthquakes, while the "beach-ball" symbols show earthquakes recorded by seismometers in modern times. The 

"beach ball" represents a focal mechanism, which shows an estimate of motion along the earthquake fault. 

Left - Main tectonical features around the Sagaiing fault  

Right - Major earthquake since the 18th century 

http://www.earthobservatory.sg/news/strong-quake-myanmar#.U4wB1ncxXmQ
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5.3.4 Seawater Quality 

Seawater quality was sampled during the 2016 Block M9 MEM and the 2009 

Block M9 Baseline Survey. The methodology and results of the seawater 

quality surveys are presented below.  

5.3.4.1 Seawater Quality Primacy Data Collection 

During the 2016 Block M9 MEM, seawater samples were collected from 

twenty-four stations surrounding the ZPQ and a reference station from 

February 19 through March 1, 2016.  

During the 2009 Block M9 Baseline Survey, seawater samples were collected 

from thirty-six stations from December 13 – 22, 2009  Sample stations include 

one at the ZPQ and a reference station which shares the same geographic 

coordinates as the reference station used during the 2016 Block M9 MEM. As 

such, the findings from the seawater quality samples collected at the reference 

station and ZPQ during the 2009 Block M9 Baseline Survey are used as 

benchmarks for comparison with the 2016 Block M9 MEM results.  

Analytical parameters used to test seawater quality include temperature, pH, 

transparency, turbidity, dissolved oxygen (DO), salinity, total suspended 

solids (TSS), oil and grease, petroleum hydrocarbon (PH), Arsenic (As), 

Barium (Ba), Cadmium (Cd), Total Chromium (Total Cr), Copper (Cu), Iron 

(Fe), Manganese (Mn), Nickel (Ni), Lead (Pb), Zinc (Zn) and Total Mercury 

(Total Hg).  

5.3.4.2 Results of the 2016 Block M9 MEM and 2009 Baseline Surveys  

There are no ambient seawater quality standards in the Union of Myanmar, 

athough there are emission guidelines as per the Myanmar National 

Environmental Quality Guidelines (NEQG); therefore seawater quality results 

from the Block M9 MEM and Baseline Survey were compared the NEQG 

(Wastewater, Storm Water Runoff, Effluent and Sanitary Discharges (general 

application), as well as to two other applicable standards, as follows: 

 USEPA Water Quality Criteria (WQC) for Toxic Priority Pollutants; and  

 Marine Water Quality Criteria for the ASEAN Region for aquatic life 

protection. 

Collectively, the standards will be referred to as “the Standards”. 

 Seawater Temperature 5.3.4.2 (1)

Seawater temperature ranged from 16.0°C to 29.6°C at the 2016 Block M9 

MEM stations surrounding the ZPQ, compared to 22.2 to 29.0°C at the ZPQ 

sample station during the 2009 Block M9 Baseline Survey.  

Seawater temperature at the reference station ranged from 17.6°C to 28.8°C 

during the 2016 Block M9 MEM and 19.1 to 28.2° during the 2009 Block M9 

Baseline Survey. Thermocline (the transition layer between warmer mixed 
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water at the surface and cooler deep water below) was detected from depths 

between 50 m to 100 m.  

 pH 5.3.4.2 (2)

pH values measured at sample stations surrounding the ZPQ during the 2016 

Block M9 MEM ranged from 7.03 to 8.45, compared to 7.99 to 8.10 during the 

2009 Block M9 Baseline Survey.  

pH values at the reference station ranged from  8.07 to 8.28 during the 2016 

Block M9 MEM and 7.93 to 8.03 during the 2009 Block M9 Baseline Survey. pH 

values remained almost the same from the surface to the bottom during both 

surveys.  

The pH values measured during both the 2016 Block M9 MEM and 2009 Block 

M9 Baseline Survey are within the Standards, and are considered to be within 

the range of normal seawater (7.4 to 8.3) (1). 

 Transparency 5.3.4.2 (3)

Transparency measured during the 2016 Block M9 MEM at stations 

surrounding the ZPQ ranged from 19 to 26 meters, compared to 21 meters at 

the reference station. (2)  

 Turbidity 5.3.4.2 (4)

Turbidity is a measurement of how cloudy or clear the water is and how easily 

light can be transmitted through it. The cloudier the water, the greater the 

turbidity.  

Turbidity measured at sample stations surrounding the ZPQ during the 2016 

Block M9 MEM ranged from 0.05 to 2.96 Nephelometric Turbidity Unit (NTU), 

compared to 0.31 to 0.48 NTU during the 2009 Block M9 Baseline Survey.  

At the reference station, turbidity ranged from 0.12 to 0.33 NTU during the 

2016 Block M9 MEM and from 0.25 to 1.55 NTU during the 2009 Block M9 

Baseline Survey. Turbidity generally increased near the bottom at most 

stations during both surveys, which could be due to sediment disturbance. 

  

                                                      

(1) http://www.cambridge.org/resources/0521538432/1488_218437.pdf 

(2) Transparency was not analysed during the 2009 Block M9 Baseline Survey 

 

http://www.cambridge.org/resources/0521538432/1488_218437.pdf
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 Dissolved Oxygen 5.3.4.2 (5)

Dissolved oxygen analysis measures the amount of gaseous oxygen (O2) 

dissolved in an aqueous solution. Oxygen enters water via diffusion from the 

surrounding air, aeration (rapid movement of water), and as a byproduct of 

photosynthesis. Adequate dissolved oxygen is necessary for good water quality. 

Results of the 2016 Block M9 MEM and the 2009 Block M9 Baseline Survey 

indicate that dissolved oxygen slowly decreased with depth across the 

thermocline layer. From the depth of 100 m to the bottom of all stations 

dissolved oxygen values were lower than the ASEAN Marine Water Quality 

Criteria of ≥ 4 mg/L at all sample stations. However, this is expected because 

photosynthetic production of oxygen is limited to the uppermost, sunlit layer 

of the ocean (typically to a depth of 100 meters) (1).  

Dissolved oxygen values measured at stations surrounding the ZPQ during 

the 2016 Block M9 MEM ranged from 1.22 to 6.79 mg/L, compared to 2.66 to 

6.88 mg/L during the 2009 Block M9 Baseline Survey.  

The background conditions measured at the reference station ranged from 

1.63 to 6.61 mg/L during the 2016 Block M9 MEM and 2.22 to 6.69 mg/L 

during the 2009 Block M9 Baseline Survey.  

 Salinity  5.3.4.2 (6)

The vertical distribution of salinity at stations surrounding the ZPQ during the 

2016 Block M9 MEM ranged from 30-32 psu at the surface to 33-35 psu at the 

depth of 50 to 1 m above seabed, compared to 31 to 36 ppt during the 2009 M9 

Baseline Survey (note that units of psu and ppt are comparable). 

The background conditions measured at the reference station ranged from 32-

35 psu during the 2016 Block M9 MEM and 32-36 ppt during the 2009 Block 

M9 Baseline Survey.  

 Total Suspended Solids  5.3.4.2 (7)

Total Suspended Solids (TSS) can include a variety of material, such as silt, 

decaying plant and animal matter, industrial wastes, and sewage. High 

concentrations of suspended soils can cause problems for aquatic life.  

The average value of TSS measured at the sample stations surrounding the 

ZPQ during the 2016 Block M9 MEM and at the reference station was <2.5 

mg/L, the same as that measured during the 2009 Block M9 Baseline Survey.  

 Oil & Grease and Petroleum Hydrocarbons 5.3.4.2 (8)

Trace amounts of oil & grease and petroleum hydrocarbon were detected 1 m 

below surface level at stations located within 250 m surrounding ZPQ. TPH 

measured at stations surrounding the ZPQ ranged from < 0.20 to 0.38 µg/L 

                                                      

(1) http://worldoceanreview.com/en/wor-1/ocean-chemistry/oxygen/ 
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during the 2016 Block M9 MEM, compared to <0.20 µg/L during the 2009 

Block M9 Baseline Survey.  

The background conditions measured at the reference station ranged was 

<0.20 during the 2016 Block M9 MEM and <0.20 – 0.247 µg/L during the 2009 

Block M9 Baseline Survey.  

 Metals and Heavy Metals 5.3.4.2 (9)

The presence of metals in the environment does not necessarily indicate the 

existence of contamination: metals occur naturally in water, sediments and the 

atmosphere as result of the natural occurrence of metals in the earth’s crust. At 

their natural concentrations, most metals play an essential role in many 

biochemical processes. However, in elevated concentrations, some heavy 

metals are dangerous to health or to the environment (e.g. mercury, cadmium, 

lead, chromium). Therefore it is important to measure their concentrations to 

establish a baseline which can be used to monitor whether project operations 

are releasing potentially dangerous levels of heavy metals. 

Concentrations of all metals measured at the 2016 Block M9 MEM and 2009 

Block M9 Baseline Survey sample stations were below ASEAN Marine Water 

Quality Criteria for Aquatic Life Protection and USEPA National 

Recommended Water Quality Criteria for Aquatic Life. Figures presenting the 

results of the seawater quality survey can be found in the Block M9 MEM 

report and the 2009 Block M9 Baseline Survey report in Annex F. 

 Summary of Results for the 2016 Block M9 MEM and 2009 Baseline Surveys  5.3.4.2 (10)

An overview of the seawater quality results for the 2016 Block M9 MEM and 

2009 Block M9 Baseline Survey are shown in Table 5.5 below. All measured 

parameters complied with the Standards, with the exception of Dissolved 

Oxygen. For most of the measured parameters, there was not a significant 

variation between the 2016 monitoring and 2009 baseline survey results. 

Exceptions included barium, chromium, iron, and mercury, which showed 

substantial increases over time. The increases in the concentrations of these 

parameters are possibly attributable to the drilling and production activities 

that have taken place during that period of time. However, the levels are still 

far below the relevant standards. Overall, seawater quality in the Project area 

is considered as good, with low sensitivity to impacts. 
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Table 5.5 Summary of Seawater Quality Results for the 2016 Block M9 MEM and 2009 

Block M9 Baseline Survey 

Parameters Unit 2016 

Block M9 

MEM at 

Stations 

Surround

ing the 

ZPQ 

2009 Block M9 

Baseline Survey at 

ZPQ Station 

Standards -  Criteria Values 

 

Std 1 Std 2 Std 3* 

pH - 7.03-8.45 7.99 - 8.10 N/A 6.5 – 8.5 6-9 

Temperature ˚C 16.04–

29.63 

22.2 - 29.0 /1b N/A Increase 

<3 

Dissolved 

Oxygen 

mg/L 1.22–6.79 2.66-6.68 4 N/A N/A 

Turbidity NTU 0.05–2.96 0.31-0.47 N/A N/A N/A 

Salinity ppt 31.30–

35.55 

31.3-35.6 N/A N/A N/A 

Total 

Suspended 

Solids 

mg/L < 2.5 <2.5 /2b N/A 50 

Oil and Grease mg/L <2.0–4.0 N/A .14 N/A 10 

Petroleum 

Hydrocarbon 

µg/L  <0.20–

0.38 

<0.2 N/A N/A N/A 

Arsenic (As) µg/L < 5.0 <0.0020 -0.0029 N/A 36 0.1 

Barium (Ba) µg/L 4.052-

8.935 

0.0063 – 0.0078 N/A N/A N/A 

Cadmium (Cd) µg/L <0.002-

0.088 

<0.0020 10 7.9 0.1 

Total 

Chromium 

(Cr) 

µg/L 0.066-

2.024 

<0.0020-0.0024 50 50 0.1 

(hexaval

ent) 

Copper (Cu) µg/L <0.250-

0.597 

<0.0050 8 3.1 500 

Iron (Fe) µg/L <2.000-

83.040 

<0.20 N/A N/A 3500 

Nickel (Ni) µg/L <0.100-

0.870 

<0.0020 N/A 8.2 500 

Lead (Pb) µg/L <0.025-

0.149 

<0.0020 8.5 8.1 100 

Manganese 

(Mn) 

µg/L <0.025-

2.983 

<0.0020 N/A N/A N/A 

Zinc (Zn) µg/L <0.250 <0.0070 N/A 81 2000 

Total Mercury 

(Hg) 

ng/L 5.05-25.50 1.49- 2.15 160 940 /4a    10,000 

Source:  STS Green Co., Ltd., July 2016 

Note:   

/1a   Increase not exceed 1oC from the natural condition. 
/1b   Increase not more than 2oC above the maximum ambient temperature. 
/2a   Changed not exceed 10% of minimum salinity measured. 
/2b   Permissible 10% maximum increase over seasonal average concentration 
/3a    Increased not exceed combining of average value for 1 day or 1 month or 1 year and 

standard variation value of such average value. 
/4a   Criteria value for Methyl Mercury 

Standards: 
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Std 1 - ASEAN Marine Water Quality Criteria for Aquatic Life Protection1. 

Std 2- USEPA National Recommended Water Quality Criteria for Aquatic Life2, Saltwater, 

acute/chronic, whichever value is stricter  

Std 3 – Myanmar National Environmental Quality Guidelines, Wastewater, Storm Water 

Runoff, Effluent and Sanitary Discharges (general application) 

*  It is noted that Myanmar’s NEQG are for emissions only (i.e., discharges), and are 

therefore not relevant to “ambient conditions”. However, Myanmar’s NEQG for 

Wastewater has been added for comparison. 

 

5.3.5 Sediment 

5.3.5.1 Secondary Data 

Approximately 256 million metric tons of sediment consisting of silty clay 

from the Ayeyarwady River are discharged into the Andaman Basin each 

year. The eastern and inner Ayeyarwady delta-shelf accumulates 90% of this 

sediment at a rate of 200 cm/100 years.  

More specific to the project area, sediments from the Salween Sittaung and 

Yangon rivers empty into the Gulf of Martaban. The National Institute of 

Oceanography indicates that the sea floor in the Gulf of Martaban and 

surrounding coastal areas and estuaries are covered with silty clays which are 

subject to constant settling and resuspension due to tidal forces. The 

shallowness (less than 30 meters deep) of the gulf allows the tidal currents to 

mix the waters and bring the resuspended material to the surface (3). 

Beyond a depth of 30 m (outside the Gulf of Martaban, and including Block 

M9), the situation changes drastically. The gradient of the sea floor increases 

sharply and because of deeper waters the tidal forces are unable to resuspend 

and bring the sediments to the surface. Also, tidal forces become weak with 

increasing distance from the shore. This may account for the sudden change in 

color from brown sediments to dark blue ocean water in the image, rather 

than the sediments gradually dispersing out into the Andaman Sea. 

5.3.5.2 Primary Data 

Sediment quality was sampled during the 2016 Block M9 MEM and the 2009 

Block M9 Baseline Survey. Details and results of the sediment quality 

sampling is presented below.  

 Sediment Quality Primary Data Collection  5.3.5.2 (1)

During the 2016 Block M9 MEM, sediment samples were collected from 97 

stations: 48 stations surrounding ZPQ, 48 surrounding ZWP-2 and a reference 

station, from February 19 through March 3, 2016.  

                                                      

1 http://environment.asean.org/wp-content/uploads/2015/07/ASEAN-Marine-Water-Quality-Criteria.pdf 

2 https://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-table 

3 http://www.eosnap.com/sediments/sediments-by-ayeyarwady-delta-and-gulf-of-martaban-myanmar-february-28th-

2012/ 
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During the 2009 Block M9 Baseline Survey, sediment samples were collected from 

twenty-three stations and a reference station from December 13 – 22, 2009. 

Sample stations include one at the ZPQ and a reference station which has the 

same geographic coordinates as the reference station used during the 2016 Block 

M9 MEM. As such, the findings from the sediment quality samples collected at 

the reference station and ZPQ during the 2009 Block M9 Baseline Survey are used 

as benchmarks for comparison with the 2016 Block M9 MEM results.  

Analytical parameters used to test sediment quality include particle size 

distribution (PSD), Total Petroleum Hydrocarbon (TPH), Arsenic (As), Barium 

(Ba), Cadmium (Cd), Total Chromium (Total Cr), Copper (Cu), Iron (Fe), 

Manganese (Mn), Nickel (Ni), Lead (Pb), Zinc (Zn) and Total Mercury (Total Hg).  

 Results of the 2016 Block M9 MEM and 2009 Baseline Surveys 5.3.5.2 (2)

Sediment quality results have been compared to NOAA Sediment Quality 

Guidelines1. The proposed guidelines adopt the Effects Range-Low (ERL) / 

Effects Range- Median (ERM) approach used by the USEPA:  

ERL is the concentration of a contaminant above which harmful effects may be 

expected to occur. 

ERM is the concentration of a contaminant above which harmful effects 

always or almost always occur. 

Sediment quality results for the 2016 Block M9 MEM and 2009 Block M9 

Baseline Survey are briefly summarized below, and presented in detail in 

Annex F. 

 Particle Size Distribution 

The particulate size distribution of sand, silt and clay measured during the 

2016 Block M9 MEM in sediment at stations surrounding the ZPQ were fairly 

uniform, although greater variances were found at stations surrounding the 

ZWP-2. Sand proportions in the sampled sediment ranged from 5.60-91.50% at 

ZPQ stations (compared to 92.00% in 2009); 4.80 – 95.50% at ZWP-2 stations; 

and 94.10% at the reference station (compared to 91.4% in 2009). Silt 

proportions ranged from 1.73 – 32.31% at ZPQ stations (compared to 0.83% in 

2009); 1.86-74.46% at ZWP-2 stations (silt measurements were higher at 

stations 100m from ZWP-2); and 1.09% at the reference station (compared to 

3.10% in 2009). Clay proportions ranged from 3.99 – 62.09% at ZPQ stations 

(compared to 7.17% in 2009); 2.02 – 46.52% at ZWP-2 stations; and 4.81% at the 

reference station (compared to 5.50% in 2009). 

 Hydrocarbons in Sediment 

Petroleum hydrocarbons include thousands of organic compounds that differ 

in their properties including toxicity, environmental persistence and mobility2. 

                                                      

1  http://faculty.kfupm.edu.sa/RI/suwailem/Standards/122_squirt_cards.pdf 

2  CCME 1998 
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Total Petroleum Hydrocarbons were found at trace levels at all 2016 Block M9 

MEM and 2009 Baseline Survey stations. 

  Metals in Sediment 

Heavy metals concentrations in sediments are good indicators of pollution in 

the overlying water column because natural deposition to sediments results in 

relatively stable concentrations.  

All metal levels measured at the 2016 Block M9 MEM and 2009 Block M9 

Baseline Survey stations were below the Effects Range Median (ERM). All 

measured metals were also below the Effects Range Low (ERL) with the 

exception of Nickel, which was slightly higher at a number of stations 

surrounding the ZPQ and ZWP-2 during the 2016 Block M9 MEM and at 

ZWP-3, ZWP-4, KKN-1, Zawtika-1, Zawtika-8, ZIP-5, ZIP-7 and ZIP-10 during 

the 2009 Block M9 Baseline Survey. Nickel is a naturally occurring substance, 

and may be found in slate, sandstone, clay minerals and basalt. The main 

nickel source is pentlandite; the element accumulates in sediments and is a 

part of various biological cycles.  

 Summary of Results for the 2016 Block M9 MEM and 2009 Baseline Surveys  5.3.5.2 (3)

Sediment quality results from the 2016 Block M9 MEM and 2009 Baseline 

Survey are summarized in Table 5.6. The results from both surveys found that 

almost all measured parameters complied with the NOAA Sediment Quality 

Guidelines (ERL and ERM). The only exceptions were nickel, which varied 

from 29 - 63 mg/kg in the 2009 survey and 5.99 - 39.56 mg/kg in the 2016 

survey, and Arsenic (As), which measured above the ERL during the 2009 

survey at 3-20 mg/kg. It is noted that there was actually a decrease in both 

nickel and arsenic concentration between 2009 and 2016. Other notable results 

were a substantial increase in the concentration of barium in sediments 

between 2009 and 2016. This is expected given the drilling activities that took 

place during this period due to concentration of barium in drilling fluid. In the 

2009 Baseline Survey, Barium concentrations in the sediment in the Project 

Area were found to range between 7.7 – 160 mg/kg, and in the 2016 Block M9 

MEM, concentrations were found to range between 28.67 – 2,081 mg/kg. This 

substantial increase over time is almost certainly due to previous drilling 

activities.  

Table 5.6 Summary of Sediment Quality Results from the 2016 Block M9 MEM and 

2009 Baseline Survey  

Parameters 2016 Block M9 

MEM at 

Stations 

Surrounding 

the ZPQ 

2009 Block M9 

Baseline Survey 

at ZPQ Station 

NOAA Sediment Quality 

Guidelines 

(mg/kg dry wt) 

ERL ERM 

Total Petroleum 

Hydrocarbon (mg/kg)  

<20.00-2,995 <0.258-<19.4 - - 

Trace Metals (mg/kg dry wt) 

Arsenic (As) 0.51-7.63 14 8.2 70 

Barium (Ba) 28.67-2,081 8.9 - - 
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Cadmium (Cd) <0.01 <0.24 1.2 9.6 

Chromium (Cr) 11.97-50.80 25 81 370 

Copper (Cu) 1.77-21.97 4.8 34 270 

Iron (Fe) 12,017-35,256 26,000 - - 

Lead (Pb) 4.31-31.53 12 46.7 218 

Manganese (Mn) 135.92-670.47 290 - - 

Nickel (Ni) 5.99-39.56 29 20.9 51.6 

Zinc (Zn) 17.92-67.84 45 150 410 

Total Mercury (Hg) <0.030-0.089 <0.023 0.15 0.71 

5.4 BIOLOGICAL COMPONENTS 

This section describes the biological environment of the Study Area. The 

discussion is limited to the biological components of the environment likely to 

be present in the Study Area and potentially affected by the Project activities, 

as follows:  

 Marine Fishes; 

 Plankton; 

 Benthos, Deep Sea Squid, Lobster and Shrimp; 

 Seabirds and Narcondam Hornbill; 

 Marine Mammals; 

 Marine Turtles; 

 Sensitive Ecosystems; and 

 Protected Areas 

Each of the above are discussed in the following sections. 

5.4.1 Marine Fishes, Squid, and Sharks 

5.4.1.1 Fishes 

Fish communities that may be present in the Area of Interest range from 

coastal or reef associated species, such as grouper and snapper, to demersal 

(bottom living) and pelagic (open water) species and may occupy a range of 

habitats (Figure 5.13).  
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Figure 5.13  Fish Types in Myanmar Waters 

 

Source: ERM 

Pelagic species inhabit open water areas and generally undertake large 
migrations between feeding grounds and spawning areas throughout the year. 
The family Clupeidae (herring and anchovies) and Scombridae (mackerel and 
tuna) are likely to be present in portions of Block M9. This family is known to be 
sensitive to underwater sound generation as they are classified as “hearing 
specialists”. This means that they have the ability to hear underwater sound as 
they have a connection between their swim bladder and their hearing apparatus 
and they can thus be sensitive to pressure changes (i.e. underwater sounds.  

Demersal species are associated with the seabed. They generally feed on the 

invertebrates and other organisms living with the seabed. Demersal species 

such as snapper and croaker are known to be caught in Mon State and could 

be present in Block M9 (1).  

Coastal or reef species are range restricted species and generally inhabit rocky, 

coral or coastal areas for the majority of the life, using these areas as both feeding 

and spawning grounds. In coastal areas, seagrass and mangrove habitats serve as 

areas of enhanced biological productivity and nursery areas for juvenile fishes. 

Rocky shores and coral reefs are also expected to be areas supporting fish 

aggregations, site-attached species and serve as nursery areas. These nursery 

areas lie outside the Activity Area. Any potential coral habitat is over 80 km from 

the 3D seismic survey area, and therefore range restricted reef species are unlikely 

to be in the vicinity of the 2D or 3D seismic survey areas.  

In 2004, South East Asian Fisheries Development Center (SEAFDEC) 

conducted a joint research survey on pelagic fisheries resources in Myanmar. 

The results from this survey indicated that many commercially important 

species, such as Swordfish (Xiphias gladius), Yellowfin Tuna (Thunnus 

albacares), Striped marlin (Tetrapturus audax) and Sainfish (Istiophorus platypus) 

inhabit Myanmar offshore waters. Bigeye Thresher (Alopias pelagicus), Whit-

tipped shark (Carcharhinus longimanus), Escolar, Pelagic stingray (Dasyatis sp:), 

                                                      

(1) Foundation for Ecological Recovery (FER). Abundance of Parlain Natural Resources and Communities.  
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Common dolphin (Coryphaena bipinnulata) and Snake mackerel (Gympylus 

surpens) were also found as by-catch in this survey.  

Similar results were also found in 2007, when “The Collaborative Marine Fishery 

Resources Survey in Myanmar Water” was jointly conducted by scientists from 

SEAFDEC and Myanmar. From these survey results, Swordfish were found to be 

the most dominant species in Myanmar offshore waters, and can be considered as 

one of the key commercial fishes for offshore fisheries (Table 5.7). 
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Table 5.7 Species-Wise Catch of Big Pelagic Fish 

Operation No. 

Catch 

Thresher 

Shark 

Sword 

Fish 

Sail 

Fish 
Ray Lancet Other Total 

1 0 1 0 0 0 1 2 

2 2 5 0 1 1 0 9 

3 4 6 0 2 1 0 13 

4 2 1 1 0 0 0 4 

5 4 0 1 2 0 0 7 

6 1 3 0 0 0 0 4 

Total Catch 13 16 2 5 2 1 39 

CPUE (1000 hook) 3.82 4.7 0.59 1.47 0.59 0.29 11.47 

Source:  SEAFDEC (March 2007 in National paper prepared for the FAO/SEAFDEC workshop 

on “Assessment and Management of the Offshore Resources of South Asia”). 

Retrieved from 

http://www.apfic.org/uploads/smartsection/360_offshore_myanmar.pdf 

Whale Sharks (Rhincodon typus) are known to inhabit the Bay of Bengal and 

have been sighted along the Myanmar coast. Whale sharks are known to occur 

in the waters of the Bay of Bengal from December to March in the north 

(Bangladesh) and November to May in the south (Thailand). In Myanmar, 

whale shark is a protected species under the “Notification for control of 

endangered fish species”. 

5.4.1.2 Deep Sea Squid 

During SEAFDEC’s 2004 joint research survey in Myanmar, the purpleback 

flying squid, Sthenoteuthis aualaniensis was the only squid species found in 

Myanmar waters. The flying squids (1) of the family Ommastrephidae (Sub-order 

Oegopsida) account for about 65% of the world’s commercial cephalopods (2), 

which totaled about 2.6 million in 1991 (3). 

5.4.1.3 Sharks 

Southern Myanmar has a known shark fishing industry and is one of three 

major ports in Myanmar for shark landings (4). Sharks are captured as target 

species of shark-longline and also as by catch from trawling. There are a larger 

number of sharks caught throughout Myanmar waters including some listed 

as species of concern on the IUCN-Red List, as shown in Table 5.8. 

According to the order number 2/2004 issued by the Department of Fisheries 

on 2 May 2004, it is not permitted to conduct shark fishing operation in the 

                                                      

(1)  Roper et.al., 1984 

(2)  Brunetti, 1990 

(3)  FAO, 1993 

(4)  Status and trends of sharks fisheries in South East Asia 2004, Myanmar Shark Fisheries Fact Sheet Citation, 

Outcomes from the Study on Shark Fisheries in Southeast Asia: Myanmar 

http://firms.fao.org/firms/fishery/363/en 

http://www.apfic.org/uploads/smartsection/360_offshore_myanmar.pdf
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protected areas starting from Ross Island (12º 13' N, 98º 05.2' E) to Lampi 

Island (10º 48' N, 98º 16.1' E). (1)  

Table 5.8 IUCN Red List - Shark Species found in Myanmar Waters   

Scientific Name English Name IUCN Classification 

Carcharhinus leucas Bull shark NT 

Carcharhinus sorrah Spot-tail shark NT 

Carcharhinus amblyrhynchoides Graceful shark NT 

Carcharhinus brevipinna Spinner shark NT 

Carcharhinus melanopterus Blacktip reef shark NT 

Carcharhinus limbatus Blacktip shark NT 

Carcharhinus dussumieri Whitecheek shark NT 

Carcharhinus albimarginatus Silvertip shark NT 

Carcharhinus borneensis Borneo shark NT 

Carcharhinus falciformis Silky shark NT 

Carcharhinus plumbeus Sandbar shark NT 

Carcharhinus amboinensis Pigeye shark NT 

Galeocerdo cuvier Tiger shark NT 

Chiloscyllium griseum Grey Bamboo shark NT 

Carcharhinus plumbeus Sandbar shark VU 

Stegostoma fasciatum Zebra shark VU 

Carcharhinus borneensis Borneo shark EN 

Sphyrna mokarran Great hammerhead EN 

Sphyrna lewini Scalloped hammerhead EN 

Chiloscyllium punctatum Brownbanded bamboo shark EN 

Source: Department of Fisheries, as cited in Pyi Taw (2009) (2) 

5.4.2 Plankton 

Phytoplankton and zooplankton are common biological parameters collected 

in marine environments because they form the base of the marine food web 

and influence fish production. Phytoplankton are microscopic plants that use 

nutrients in the water and sunlight to grow and are the base of the aquatic 

food web. Zooplankton are tiny animals that feed on phytoplankton and other 

zooplankton, and are vital to the marine community and form the second level 

in the food web.  

5.4.2.1 Secondary Data 

In 2007, the Bay of Bengal Initiative for Multi-Sectoral Technical and Economic 

Cooperation (BIMSTEC) conducted a 58-day collaborative survey to 

determine the composition, abundance and distribution of phytoplankton and 

                                                      

(1)  FAO, 2004 

(2)  Pyi Taw. 2009. Government of the Union of Myanmar Ministry of Forestry, National Commission for 

Environmental Affairs, Fourth National Report to the United Nations Convention on Biological Diversity, March, 

2009, NAY PYI TAW. 
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zooplankton in several areas of the Bay of Bengal (1). One of the areas of the 

study (“Area C”) was located within the Gulf of Martaban, and relatively near 

to Block M9, as shown in Figure 5.14. 

 Zooplankton  5.4.2.1 (1)

In general, the zooplankton community was found to consist of 205 species and 

119 genera. The study area in the Gulf of Martaban indicated rich abundance of 

zooplankton groups, but lower abundance of crab larvae, planktonic shrimps, 

and larvaceans. Results of the study are shown in Figure 5.15. 

Figure 5.14 Sampling Stations for Zooplankton in the Bay of Bengal 

Source: Jitlang et al, 2008 (2) 

  

                                                      

(1)  The Ecosystem-Based Management Fishery in the Bay of Bengal, BIMSTEC, Department of Fisheries, (DOF) 

Ministry of Agriculture and Cooperatives, Thailand September, 2008. “Composition, Abundance and Distribution 

of Zooplankton in the Bay of Bengal” Issarapon Jitlang, Sunan Pattarajinda, Ramananda Mishra and Ladda 

Wongrat, 2008.  

(2)  The Ecosystem-Based Management Fishery in the Bay of Bengal, BIMSTEC, Department of Fisheries, (DOF) 

Ministry of Agriculture and Cooperatives, Thailand September, 2008. “Composition, Abundance and Distribution 

of Zooplankton in the Bay of Bengal” Issarapon Jitlang, Sunan Pattarajinda, Ramananda Mishra and Ladda 

Wongrat, 2008. 
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Figure 5.15 Distribution and Abundance of Total Zooplankton (individuals/m3) 

Source: Jitlang et al, 2008 (1) 

 Phytoplankton 5.4.2.1 (2)

In November 2007, species composition, abundance and distribution of 

phytoplankton were studied from water samples collected at surface layer of 

24 stations in 3 areas (north, west and east) in the Bay of Bengal (2). A total of 

135 phytoplankton species belonging to 2 species of cyanobacteria, 78 species 

of diatoms, 53 species of dinoflagellates and 1 species of silicoflagellate were 

identified. The sampling stations are shown in Figure 5.16. 

Cell densities of phytoplankton in the Gulf of Martaban were in the range of 

117- 11,178 cells/L. High percentage of abundance of dominant species were 

observed with low densities in some stations in the Area C, and on the 

                                                      

(1)  The Ecosystem-Based Management Fishery in the Bay of Bengal, BIMSTEC, Department of Fisheries, (DOF) 

Ministry of Agriculture and Cooperatives, Thailand September, 2008. “Composition, Abundance and Distribution 

of Zooplankton in the Bay of Bengal” Issarapon Jitlang, Sunan Pattarajinda, Ramananda Mishra and Ladda 

Wongrat, 2008. 

(2)  The Ecosystem-Based Management Fishery in the Bay of Bengal, BIMSTEC, Department of Fisheries, (DOF) 

Ministry of Agriculture and Cooperatives, Thailand September, 2008. “Species Composition, Abundance and 

Distribution of Phytoplankton in the Bay of Bengal”, Sopana Booonyapiwat, Md. Nasiruddin Sada, Jay Kishore 

Mandal and Manas Kumar Sinha. 2008. 
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contrary, very low percentage of abundance of Chaetoceros compressus which 

presented as dominant species was found from high total phytoplankton 

density. Results of the survey are shown in Figure 5.17. 

Overall, the study showed that the Andaman Sea, including in the Project 

Area, is productive with high phytoplankton densities. 

Figure 5.16 Sampling Stations of Phytoplankton in the Bay of Bengal 

Source: Boonyapiwat et al, 2008 (2) 
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Figure 5.17 Phytoplankton Density (cells/liter) in the Surface Layer 

Source: Boonyapiwat et al, 2008 (1) 

  

                                                      

(1)  The Ecosystem-Based Management Fishery in the Bay of Bengal, BIMSTEC, Department of Fisheries, (DOF) 

Ministry of Agriculture and Cooperatives, Thailand September, 2008. “Species Composition, Abundance and 

Distribution of Phytoplankton in the Bay of Bengal”, Sopana Booonyapiwat, Md. Nasiruddin Sada, Jay Kishore 

Mandal and Manas Kumar Sinha. 2008. 
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Figure 5.18 Dominant Phytoplankton Species in the Bay of Bengal 

Source: Boonyapiwat et al, 2008 (1) 

5.4.2.2 Primary Data 

 2016 Block M9 MEM and 2009 Block M9 Baseline Surveys 5.4.2.2 (1)

During the 2016 Block M9 MEM, phytoplankton and zooplankton samples 

were collected from 25 stations, including 24 stations surrounding the ZPQ 

and one reference station, from February 19 through March 1, 2016.  

During the 2009 Block M9 Baseline Survey, plankton samples were collected 

from nine stations from December 13 – 22, 2009. Sample stations include one 

at the ZPQ and a reference station which has the same geographic coordinates 

as the reference station used during the 2016 Block M9 MEM. As such, the 

findings from the plankton samples collected at the reference station and ZPQ 

during the 2009 Block M9 Baseline Survey are used as benchmarks for 

comparison with the 2016 Block M9 MEM results. 

Plankton samples identified the type, density, and diversity of species.  
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 Results of the 2016 Block M9 MEM and 2009 Block M9 Baseline Surveys 5.4.2.2 (2)

Results for the plankton surveys during 2016 Block M9 MEM and 2009 Block 

M9 Baseline Survey are summarized below and presented in detail in Annex F.  

 Phytoplankton Community  

The results of the phytoplankton community survey during the 2016 Block M9 

MEM and 2009 Block M9 Baseline Survey are shown in Table 5.9 and are 

summarized as follows: 

 The taxonomical classification of phytoplankton community showed 

that three divisions of phytoplankton were found surrounding the 

ZPQ during the 2016 Block M9 MEM and 2009 Block M9 Baseline 

Survey: division Cyanophyta (Blue-green algae), division 

Bacillariophyta (Diatom), and division Pyrrophyta (Dinoflagellates).  

 Pyrrophyta (dinoflagellate) was the most diverse phytoplankton 

group represented by the largest number of species at stations 

surrounding the ZPQ during the 2016 Block M9 MEM and 2009 Block 

M9 Baseline Survey.  

 Cyanophyta (blue green algae) was the most abundant 

phytoplankton group represented by the largest density surface at 

stations surrounding the ZPQ as well as the reference station during 

the 2016 Block M9 MEM and 2009 Block M9 Baseline Survey.  

 During the 2016 Block M9 MEM, the average diversity index of 

phytoplankton was 1.05 at 1-2 meters below surface at stations 

surrounding the ZPQ (compared to 1.23 at the reference station, and 

0.74 at the base of the euphotic zone (approximately 30-50 m),  

(compared to 1.20 at the reference station).  

 During the 2009 Block M9 Baseline Survey, the diversity index of 

phytoplankton was 0.33 at the ZPQ sample stations and 0.63 at the 

reference station.  
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 Table 5.9  Summary of Number of Phytoplankton Species and Density from 2016 Block M9 MEM and 2009 Block M9 Baseline Survey  

 ZPQ Reference Station 

 2016 Block M9 MEM stations 

surrounding ZPQ 

2009 Block M9 Baseline Survey 

stations at ZPQ 

2016 Block M9 MEM Reference 

Station 

2009 Block M9 Baseline Survey 

Reference Station 

 Depth: 1-2 meters below 

surface / the base of the 

euphotic zone 

Depth: 140 m Depth: 1-2 meters below surface / the 

base of the euphotic zone 

Depth: 150 m  

Average Number of Species      

Division Cyanophyta 1 / 1 2 1 / 1 1 

Division Bacillariophyta 4 / 3 15 3 / 2 9 

Division Pyrrophyta 4 / 3 16 1 / 1 13 

Average Density     

Division Cyanophyta 173,813 / 269,554 236,790 49,686 / 75,454 137,052 

Division Bacillariophyta 16,806 / 11,696 2,754 23,660 / 36,510 5,358 

Division Pyrrophyta 41,869 / 29,235 12,312 14,196 / 36,510 19,035 

Average Diversity Index 1.05 / 0.74 0.33 1.23 / 1.20 0.63 
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 Zooplankton Community  

The results of the zooplankton community survey during the 2016 Block M9 

MEM and 2009 Block M9 Baseline Survey are shown in Table 5.10 and are 

summarized as follows: 

 The taxonomical classification of zooplankton community showed 

that eight phyla of zooplankton were found surrounding ZPQ during 

the 2016 Block M9 MEM and 2009 Block M9 Baseline Survey: Phylum 

Protozoa (Protozoa), Phylum Coelenterata (Coelenterate), Phylum 

Chaetognatha (Arrow worms), Phylum Annelida (Annelids), Phylum 

Arthropoda (Arthropods), Phylum Echinodermata (Echinoderms), 

Phylum Mollusca (Mollusk), and Phylum Chordata (Vertebrates).  

 Arthropoda was the most diverse zooplankton group represented by 

the largest number of species at stations surrounding the ZPQ as well 

as the reference station during the 2016 Block M9 MEM and 2009 

Block M9 Baseline Survey.  

 Calanoid copepod (Phylum Arthropoda) was the most abundant 

zooplankton group represented by the largest density at stations 

surrounding the ZPQ as well as the reference station during the 2016 

Block M9 MEM. Arthopoda was also the most abundant zooplankton 

group in the 2009 Block M9 Baseline Survey. 

 The average diversity index of zooplankton was 1.45 at stations 

surrounding the ZPQ during the 2016 Block M9 MEM, compared to 

1.53 during the 2009 Block M9 Baseline Survey. At the reference 

station, it was 1.39 during the 2016 Block M9 MEM and 1.80 during 

the 2009 Block M9 Baseline Survey.  

 Summary of Results for the 2016 Block M9 MEM and 2009 Baseline Surveys  5.4.2.2 (3)

Comparison of the 2009 and 2016 surveys have shown that the abundance, 

density and diversity of plankton is within normal condition and did not 

show a consistent decrease over that time. Some parameters showed increases 

while others showed decreases, but there was no conclusive link between a 

decrease in the overall health of the ecosystem over time, despite numerous 

exploration and production activities taking place. In addition, for species that 

showed a decrease over time (such as Protozoa and Arthopoda), proportional 

decreases were also observed at the Reference Station, suggesting that the 

decrease was not due to petroleum exploration or production activities. The 

number of species, density and diversity were also found to be similar (or 

higher) in comparison to reference stations outside the Project Area. 
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Table 5.10   Summary of Number of Zooplankton Species and Density from 2016 Block M9 MEM and 2009 Block M9 Baseline Survey 

 ZPQ Reference Station 

 2016 Block M9 MEM stations 

surrounding ZPQ 

2009 Block M9 Baseline Survey 

stations at ZPQ 

2016 Block M9 MEM Reference 

Station 

2009 Block M9 Baseline Survey 

Reference Station 

Average Number of Species  

Phylum Protozoa 1 4 0 9 

Phylum Coelenterata (Cnidaria) 1 0 0 0 

Phylum Annelida 1 0 1 0 

Phulum Chaetognatha 1 0 1 0 

Phylum Arthropoda 4 5 4 5 

Phylum Mollusca 1 2 0 0 

Phylum Chordata 2 1 0 0 

Phylum Echinodermata 1 N/A 0 N/A 

Average Density (Inds/m3)  

Phylum Protozoa 27 594 0 2,115 

Phylum Coelenterata (Cnidaria) 11 0 0 0 

Phylum Annelida 3 0 18 0 

Phulum Chaetognatha 69 0 120 0 

Phylum Arthropoda 410 4,914 366 6,345 

Phylum Mollusca 7 262 0 0 

Phylum Chordata 52 378 0 0 

Phylum Echinodermata 4 N/A 0 N/A 

Average Diversity Index 1.45 1.53 1.39 1.80 
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5.4.3 Benthos 

5.4.3.1 Secondary Data 

A study on benthic macroinvertebrate community structure and distribution 

in the Gulf of Martaban was conducted in June 2012 (1). Figure 5.19 shows the 

locations of the field survey. Benthic composition was found to vary by depth, 

with forams abundant in shallow region (20-50 m), polychaete abundant at all 

depths, and crustaceans found numerous taxa at depths of 20-50 m and 51-100 

m, but fewer taxa in the 201-1000 m depth zone. Average abundance of 

macrofauna taxa in different depth zones is shown in Table 5.11. 

Figure 5.19  Location of Stations for Benthos Sampling 

Source: Ansari et al, 2012 (1) 

  

                                                      

(1)  Ansari, Z.A., Ramila Furtado, Shahin Badesab, Pratik Mehta, Swe Thwin. Benthic macroinvertebrate community 

structure and distribution in the Ayeyarwady contintental shelf, Andaman Sea. Indian Journal of Geo Marine 

Sciences, Vol. 41(3), June 2012, pp. 272-278. 
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Table 5.11 Average Abundance of Macrofauna Taxa (no./m2) in Different Depth  Zones 

 
Source: Ansari et al, 2012 (1) 

5.4.3.2 Primary Data 

 2016 Block M9 MEM and 2009 Block M9 Baseline Surveys 5.4.3.2 (1)

During the 2016 Block M9 MEM, benthos samples were collected from 97 

stations, including 48 stations surrounding ZPQ, 48 surrounding ZWP-2, and 

a reference station, from February 19 through March 3, 2016.  

During the 2009 Block M9 Baseline Survey, benthos samples were collected 

from thirty-six stations from December 13 – 22, 2009. Sample stations include 

one at the ZPQ and a reference station which has the same geographic 

coordinates as the reference station used during the 2016 Block M9 MEM. As 

such, the findings from the benthos samples collected at the reference station 

and ZPQ during the 2009 Block M9 Baseline Survey are used as benchmarks 

for comparison with the 2016 Block M9 MEM results.  

  

                                                      

(1)  Ansari, Z.A., Ramila Furtado, Shahin Badesab, Pratik Mehta, Swe Thwin. Benthic macroinvertebrate community 

structure and distribution in the Ayeyarwady contintental shelf, Andaman Sea. Indian Journal of Geo Marine 

Sciences, Vol. 41(3), June 2012, pp. 272-278. 
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 Results of the 2016 Block M9 MEM and 2009 Baseline Surveys  5.4.3.2 (2)

The results of benthic structure community analysis during the 2016 Block M9 

MEM and the 2009 Block M9 Baseline Survey are shown in Annex F, and 

summarized in Table 5.12 as follows: 

 The taxonomical classification of benthos showed that four phyla of 

benthos were found surrounding ZPQ and ZWP-2: phylum Annelida 

(Annelid); phylum Arthropoda (Arthropod); phylum Mollusca 

(Mollusk); and phylum Echinodermata (Echinoderm) during the 2016 

Block M9 MEM and 2009 Block M9 Baseline Survey.  

 Phylum Annelida was the most diverse benthic structure group 

represented by the largest number of species followed by Arthropoda 

at stations sampled during the 2016 Block M9 MEM and 2009 Block 

M9 Baseline Survey. 

 Solemya sp. (phylum Mollusca) was the benthic structure group 

represented by the highest density at stations surrounding ZPQ and 

ZWP-2, followed by family Sigalionidae (phylum Annelida) and 

Callianassa sp. (phylum Arthropoda), respectively) during the 2016 

Block M9 MEM. 

 At the reference station, family Arabellidae (phylum Annelida) and 

family Gammaridae (phylum Arthropoda) were the highest density 

benthic structure groups during the 2016 Block M9 MEM.  

 During the 2016 Block M9 MEM, the average diversity index of 

benthic structure was 1.06 at stations surrounding ZPQ (compared to 

1.98 during the 2009 Block M9 Baseline Survey), 1.37 at stations 

surrounding ZWP-2 and 0.69 at the reference station (compared to 

2.01 during the 2009 Block M9 Baseline Survey). 

 Summary of Results for the 2016 Block M9 MEM and 2009 Baseline Surveys  5.4.3.2 (3)

Comparison of the 2009 and 2016 surveys have shown that the number and 

diversity of benthos is within normal condition and did not show a consistent 

decrease over that time (some parameters showed increases while others 

showed decreases, but there was no conclusive link between a decrease in the 

overall health of the ecosystem over time), despite numerous exploration and 

production activities taking place. In addition, for species that showed a 

decrease over time, proportional decreases were also observed at the 

Reference Station, suggesting that the decrease was not due to petroleum 

exploration or production activities. The number of species, and density were 

also found to be similar (or higher) in comparison to reference stations outside 

the Project Area. 
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Table 5.12 Summary of Number of Benthos Species and Density from 2016 Block M9 MEM and 2009 Block M9 Baseline Survey 

 ZPQ Reference Station 

 2016 Block M9 MEM stations 

surrounding ZPQ 

2009 Block M9 Baseline Survey 

stations at ZPQ 

2016 Block M9 MEM Reference 

Station 

2009 Block M9 Baseline Survey 

Reference Station 

Average Number of Species  

Phylum Annelida  2 3 1 2 

Phylum Arthropoda 1 2 1 2 

Phylum Mollusca 1 0 0 0 

Phylum Echinodermata 1 1 0 1 

Average Density (Inds/m2)  

Phylum Annelida  28 51 20 33 

Phylum Arthropoda 26 61 20 37 

Phylum Mollusca 81 0 0 0 

Phylum Echinodermata 4 5 0 9 

Average Diversity Index 1.06 1.98 0.69 2.01 
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5.4.4 Deep Sea Lobster and Deep Sea Shrimp 

During SEAFDEC’s 2004 joint research survey in Myanmar, deep sea lobster, 

Puerullus sewelii, penaeid shrimp of the genus Aristeus, and pandalid shrimp of 

the genus Heterocarpus were reported off the continental shelf of Tanintharyi 

Region. It was estimated that the biomass of demersal stocks inhabiting the 

continental slope off Tanintharyi coast (between 200 – 500 meters) was about 

9,000 tonnes, of which deep sea lobster accounted for one quarter of the 

biomass. However, no lobster fishery has developed yet in Myanmar. 

5.4.5 Seabirds 

5.4.5.1 Seabirds Overview 

Myanmar’s important areas for seabirds/shorebirds are the Ayeyarwady 

Delta, Central Tanintharyi Coast and northern Mergui Archipelago, and 

Moscos Islands Wildlife Sanctuary (1).  

Offshore seabirds in Myanmar waters include terns, gulls, storm petrels, 

Jaegers (also known as Skuas), tropicbirds, boobies, noddies and frigatebirds. 

Seabird species tend be highly migratory, far ranging and widely distributed 

away from breeding areas. Offshore Myanmar waters, including Block M9, are 

used by seabirds for foraging and loafing (resting). The seabird species of 

Myanmar, according to Avibase and Birdlife International, are listed Table 5.13. 

The Gulf of Martaban has the most extensive intertidal mudflats in Myanmar, 

and among the most extensive in SE Asia. During various counts during 2008-

2012, an estimated 150,000 waterbirds, mostly waders and egrets, were 

recorded in the Gulf. Table 5.14 summarizes the most important waterbird 

numbers (Clark & Zöckler). 

5.4.5.2 Narcondam Hornbill 

This Narcondam Hornbill (Rhyticeros narcondami) is listed as endangered in 

the IUCN Red List of Threatened Species, and protected under Schedule I of 

India’s Wild Life (Protection) Act of 1972. It is suspected that it has a very 

small population, which is restricted only to Narcondam Island, a small (6.8 

km2) island east of the Andaman Islands, located 83 km southwest of Block 

M9. The entire population (estimate of about 200 birds) is restricted to the 

island of Narcondam. Since 2009 it has had a Conservation status of 

endangered (Hussain, 1991) (2). Its population appears to be stable despite 

some degree of hunting and habitat degradation. The Narcondam Island 

Wildlife Sanctuary is currently monitoring the bird. An expedition to 

                                                      

(1)  IUCN, 1989 

(2)  Hussain, SA (1991). "Some urgent considerations for the conservation of Narcondam Island". Newsletter for 

Birdwatchers. 31 (5&6): 6. 
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Narcondam Island by Raman et al (2013) (1) found an average hornbill density 

of hornbill density of 167 individuals/km2. 

Table 5.13 Seabird Species in Myanmar 

Family Species 

Scientific Name Common Name Scientific Name Common Name 

Hydrobatidae Storm-petrels Oceanodroma 

monorhis 

Swinhoe’s Storm Petrel 

  Oceanites oceanicus Wilson's Storm-Petrel  

  Fregetta tropica Black-bellied Storm-Petrel  

Phaethontidae Tropicbirds Phaethon lepturus White-tailed Tropicbird 

  Phaethon aethereus Red-billed Tropicbird  

Sulidae Gannets and 

boobies 

Sula leucogaster Brown Booby  

  Fregata andrewsi Christmas Island Frigatebird  

  Stercorarius pomarinus Pomarine Jaeger  

  Stercorarius 

parasiticus 

Parasitic Jaeger  

Laridae Gulls and terns Anous stolidus Brown Noddy  

  Larus vegae East Siberian Gull  

  Larus ichthyaetus Great Black-headed Gull  

  Larus ridibundus Black-headed Gull 

  Chlidonias hybrida Whiskered Tern 

  Chlidonias leucopterus White-winged Tern  

  Gelochelidon nilotica Gull-billed Tern 

  Hydroprogne caspia Caspian Tern 

  Sterna hirundo Common Tern  

  Onychoprion 

anaethetus 

Bridled Tern  

  Sterna sumatrana Black-naped Tern 

  Sterna dougallii Roseate Tern  

  Onychoprion fuscatus Sooty Tern  

  Thalasseus bergii Great Crested Tern  

  Thalasseus bengalensis Lesser Crested Tern  

  Sternula albifrons Little Tern  

  Larus argentatus Herring Gull  

  Larus cachinnans Yellow-legged Gull  

  Larus brunnicephalus Brown-headed Gull 

  Sterna aurantia River Tern 

  Sterna acuticauda Black-bellied Tern 

Spheniscidae Penguins Chlidonias leucopterus White-winged Tern 

Gaviidae Loons Anous stolidus Brown Noddy  

Diomedeidae Albatrosses Rynchops albicollis Indian Skimmer 

Pelecanidae Pelicans Pelecanus onocrotalus Great White Pelican  

  Pelecanus philippensis Spot-billed Pelican 

Phalacrocoracidae Cormorants Phalacrocorax niger Little Cormorant  

  Phalacrocorax 

fuscicollis 

Indian Cormorant 

  Phalacrocorax carbo Great Cormorant 

                                                      

(1)  Raman, T. R. Shankar; Mudappa, Divya; Khan, Tasneem; Mistry, Umeed; Saxena, Ajai; Varma, Kalyan; Ekka, 

Naveen; Lenin, Janaki; Whitaker, Romulus (2013). "An expedition to Narcondam: observations of marine and 

terrestrial fauna including the island-endemic hornbill" (PDF). Current Science. 105 (3): 346–350. 
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Family Species 

Scientific Name Common Name Scientific Name Common Name 

Stercorariidae Skuas and jaegers Stercorarius pomarinus Pomarine Jaeger  

Procellariidae Petrels and 

shearwaters 

  

Pelecanoididae Diving-petrels   

Fregatidae Frigatebirds   

Alcidae Auks   

Source:  Avibase, Bird Life International  (1) 

Table 5.14 Seabird Counts in the Gulf of Martaban, 2008-2012 

Species 
IUCN 

Status 
2008 2009 2010 2011 2012 

Estimated Average 

Annual Total (2008-

2012) 

Spoon-billed 

Sandpiper  

CR 48 (75) 199   140-220 

Little Cormorant     40   40-100 

Bar-headed 

Goose  

   1   1 

Ruddy Shelduck   950 118 24   1,200 

Common 

Shelduck  

  1     

Northern Pintail   80     150 

Eurasian Wigeon    284    300 

Northern 

Shoveler  

       

Garganey         

Tufted Duck         

Lesser Whistling 

Duck  

   2,400   2,400 

Grey Heron   4 203 20   200-400 

Purple Heron     11   40 

Great Egret   3 285 120   300-600 

Intermediate 

Egret  

  10 370   400-800 

Little Egret   5 150 140   150-300 

Indian Pond 

Heron  

 13 11 140   150-300 

Painted Stork   140   4 4 150 

Asian Openbill    2    10 

Black-headed 

Ibis  

VU  133 6   150-300 

Glossy Ibis       80 80 

Little Heron     3   10 

Night Heron    6 30   200 

Pied Avocet    1    - 

Red-Wattled 

Lapwing  

 6 1    - 

Grey Plover   9 224 220   250-500 

Pacific Golden 

Plover  

 1,013 7,726 250   8,000-10,000 

                                                      

(1)  http://avibase.bsc-eoc.org/avibase.jsp?lang=EN 

http://avibase.bsc-eoc.org/avibase.jsp?lang=EN
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Species 
IUCN 

Status 
2008 2009 2010 2011 2012 

Estimated Average 

Annual Total (2008-

2012) 

Greater 

Sandplover  

 1,320 418 1,102   1,000-1,500 

Lesser 

Sandplover  

 8,963 18,032 13,850   25,000-40,000 

Kentish Plover   2,504 8,131 7,193   10000-20,000 

Little Ringed 

Plover  

 348 606 8   800-2,000 

Common Ringed 

Plover  

 1 12 1 1  1 

Common Snipe   12      

Eurasian Curlew  NT 965 2,141 770   2,200-4,000 

Whimbrel   1,597 969 140   1,500-2,500 

Long-billed 

Dowitcher  

  42    40 

Black-tailed 

Godwit  

NT 252 3,405    3,500-5,000 

Bar-tailed 

Godwit  

 136 227    250-400 

Northern 

Greenshank  

 372 1,776 90   2,000-3,500 

Marsh Sandpiper   70 149 40   150-300 

Common 

Sandpiper  

 211 43 152   300-400 

Common 

Redshank  

 1,958 4,617 640   4,500-8,000 

Spotted 

Redshank  

  1,312 190   1,400-2,000 

Terek Sandpiper   317 316 1   320-500 

Nordmann’s 

Greenshank  

EN 2 7 1 1  7-20 

Wood Sandpiper   12 11 6   20 

Green Sandpiper   3 3 1   10 

Great Knot  VU  458    500-1,000 

Red Knot   3 18 2   20-40 

Broad-billed 

Sandpiper  

 1734 1,224 2,121  4000 4,000-5,000 

Curlew 

Sandpiper  

 2,323 6,762 5,728   7,000-12,000 

Red-necked Stint   4,245 6,353 4,801   7,000-12,000 

Dunlin    2 2  1 2 

Long-toed Stint    4   80 150 

Temminck's Stint   8 23 8   40-100 

Sanderling   12 12    20-40 

Ruff    33 6   50-100 

Ruddy 

Turnstone  

 17 29    30-60 

Pallas’ s Gull   2,473 521 405   2,500-3,000 

Brown-headed 

Gull  

 43 667 250   1,000-2,500 

Gull-billed Tern    125 15   120-250 

Little Tern    68 120   250-400 

Common Tern        50 
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Species 
IUCN 

Status 
2008 2009 2010 2011 2012 

Estimated Average 

Annual Total (2008-

2012) 

Greater Crested 

Tern  

       

Lesser Crested 

Tern  

       

Caspian Tern   25 56 15   60-80 

Whiskered Tern   715 7,345 615 4,000 4,000 7,500-15,000 

White-winged 

Tern  

  2,815 225  3,000 3,000-5,000 

Black Tern     10   10 

Small Pratincole   145 123    120-250 

Source: Zockler, 2013 (1) 

5.4.6 Marine Mammals 

Two major groups of marine mammals occur in the waters of the Union of 

Myanmar; namely sirenians and cetaceans. A total of 21 cetaceans (whale and 

dolphin) and one (1) sirenian species have been reported from Myanmar 

waters. Two marine mammals, the Irrawaddy dolphin (Orcaella brevirostris) 

and dugong (Dugong dugon), have been protected under the Myanmar 

Protection of Wildlife and Conservation of Natural Areas Law since 1994 

under the category “completely protected”. Table 5.15 shows a current list of 

marine mammals found in Myanmar. 

  

                                                      

(1)  Zockler C., Delany S., & Barber J. 2013. Sustainable Coastal Zone Management in Myanmar. Retrieved from 

http://www.lighthouse-foundation.org/fileadmin/LHF/PDF/Myanmar_-

_Scoping_Paper_Myanmar_Coastal_Zone_Management_211113_96dpi.pdf, 
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Table 5.15 Marine Mammals found in Myanmar   

Common Name Scientific Name IUCN Status 

Cetaceans 

Common Minke Whale Balaenoptera acutorostrata LC 

Blue Whale Balaenoptera musculus EN 

Fin whale Balaenoptera physalus EN 

Pygmy Bryde‘s Whale Balaenoptera edeni DD 

Pygmy Killer Whale Feresa attenuata DD 

Finless Porpoise Neophocaena phocaenoides VU 

Pacific Pilot Whale Globicephala macrorhynchus DD 

Risso‘s Dolphin Grampus griseus LC 

Frazer ‘s dolphin Lagenodelphis hosei LC 

Ayeyarwady Dolphin Orcaella brevirostris VU 

Sperm Whale Physeter macrocephalus VU 

Indo-Pacific Humpbacked Dolphin Sousa chinensis NT 

Bridled Dolphin Stenella attenuata LC 

Longbeaked Dolphin Stenella longirostris DD 

Rough-toothed dolphin Steno bredanensis LC 

Indian Ocean Bottlenosed Dolphin Tursiops aduncus DD 

Sirenians 

Dugong dugon VU 

Source: List of Mammals of Burma (1) 

IUCN categories ver. 3.1 (2014.1): 

NE=Not Evaluated, DD= Data Deficient LC=Least Concern NT=Near Threatened,  

VU= Vulnerable, EN=Endangered CR= Critically Endangered, EW=Extinct in the Wild,  

EX= Extinct. 

5.4.6.1 Whales and Dolphins 

The International Union for the Conservation of Nature (IUCN)-listed 

threatened cetacean species in Myanmar include the blue whale (Balaenoptera 

musculus) (Endangered), fin whale (Balaenoptera physalus) (Endangered) and 

sperm whale (Physeter macrocephalus) (Vulnerable). The blue whale and the fin 

whale are also listed as endangered species recognized as of prime importance 

to the region and deserving special attention under the ASEAN Agreement on 

the Conservation of Nature and Natural Resources (2). Other common species 

such as humpback whale (Megaptera novaeangliae) and bryde’s whale 

(Balaenoptera edeni) are known to occur in offshore waters in Myanmar; 

however, these are not listed as vulnerable on the IUCN Red List.  

Larger cetacean species have been recorded in offshore deeper waters which 

would be in line with their typical life histories. As Block M9 is located 

offshore, it is assumed that cetacean species may occasionally pass within or 

close by the block.  

                                                      

(1)  http://www.iucnredlist.org/search 

(2)  ASEAN Agreement on the Conservation of Nature and Natural Resources. Kuala Lumpur, 9 July 1985 
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The Irrawaddy Dolphin is found in the Mekong, Ganga, Brahmaputra and 

Ayeyarwady rivers. There is currently insufficient data to accurately assess the 

population status in Myanmar. IUCN estimates a population of 58-72 in the 

Ayeyarwady River (1). Research in Myanmar conducted by the Wildlife 

Conservation Society and supported by WDCS has shown promising results, 

with Irrawaddy dolphin habitat identified and protected by the Department of 

Fisheries along a 46 mi (74 km) stretch of the Ayeyarwady River and surveys 

conducted in the Mergui (Myeik) Archipelago. 

Most of the whale and dolphin species found in the Andaman Sea are listed by 

the IUCN as “data deficient”. Hump-backed dolphin, Tursiops aduncus, has 

been Red-Listed as “Near Threatened”. Three (3) species, Sperm whale, 

Physeter macrocephalus, Irrawaddy dolphin, Orcaella brevirostris and Finless 

porpoise, Neophocaena phoocaenoides, have been listed as “Vulnerable”. Five (5) 

species have been listed as “Least Concerned”. 

Historically, whales and dolphins have been hunted for food and used in the 

production of various products. Currently whales and dolphins are categorized 

as protected species in Appendix I and II of Convention of International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) in response to concern 

about the potential for international trade in live specimens to adversely affect 

wild populations, of which Thailand and Myanmar are member countries. Direct 

fishing/hunting of cetaceans is prohibited in Thailand. However, the legal status 

of dolphins in Myanmar is unclear. 

Table 5.16 Whales and Dolphins Record in Thailand (1) 

Common Name 

(Scientific Name) 
Andaman Sea Gulf of Thailand IUCN Status(2) 

Balaenopteridae    

Fin whale  

(Balaenoptera physalus) 

- Chachoengsao (F) Endangered  

Bryde's whale  

(Balaenoptera edeni) 

Phang-nga(S), 

Phuket(S), Krabi(S), 

Trang(S) 

Rayong(S), 

Chachoengsao(S) 

Petchburi(S), Prachaup 

Kiri Khan(S), Nakhon Si 

Thammarat(S), Pattani (S) 

Data Deficient 

Physeteridae    

Sperm whale 

(Physeter macrocephalus) 

Phang-nga(S), 

Phuket(S), Satun(S) 

- Vulnerable 

Kogiidae    

Pygmy sperm whale 

(Kogia breviceps) 

Phang-nga (S), 

Phuket(S) 

Rayong(S) Data Deficient 

Dwarf sperm whale 

(Kogia simus) 

Phuket(S), Satun(S) - Data Deficient 

Ziphiidae    

Ginkgo-toothed whale 

(Mesoplodon ginkgodens) 

Phuket(S-I) - Data Deficient 

                                                      

(1)  IUCN, 2011 
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Common Name 

(Scientific Name) 
Andaman Sea Gulf of Thailand IUCN Status(2) 

Delphinidae    

Killer whale 

(Orcinus orca) 

Phang-nga(L), 

Phuket(L) 

Surat Thai(L) Data Deficient 

False killer whale 

(Pseudorca crassidens) 

Phang-nga (S, L), 

Phuket(S), Krabi(S) 

Rayong(S), Trat(S), 

Prachaup Kiri Khan(S), 

Surat Thai(S) 

Data Deficient 

Pygmy killer whale 

(Feresa attenuate) 

Trang(S) - Data Deficient 

Short-finned pilot 

whale (Globicephala 

macrorhynchus) 

- Narathiwat(L) Data Deficient 

Melon-headed whale 

(Peponocephala electra) 

- Songkhla(S) Least Concern 

Hump-backed dolphin  

(Sousa chinensis) 

Krabi(S) Chonburi(S) , 

Chantaburi(L), Prachaup 

Kiri Khan(S), 

Chumporn(S), Surat 

Thani(S) 

Near 

Threatened 

Bottlenose dolphin 

(Tursiops aduncus) 

Phang-nga (S, L), 

Phuket(S, L), 

Trang(S) 

Rayong(S), 

Chantaburi(S), Nakhon Si 

Thammarat(S) 

Data Deficient 

Rough-toothed dolphin 

(Steno bredanensis) 

Phuket(S), Satun(S) Nakhon Si Thammarat(S) Least Concern 

Long-beaked common 

dolphin 

(Delphinus capensis) 

- Surat Thani(L) Data Deficient 

Spinner dolphin 

(Stenella longirosbis) 

Ranong(S), Phang-

nga (S), Phuket(S, L), 

Trang(S) 

Chonburi(S) Data Deficient 

Striped dolphin 

(Stenella coerulewlba) 

Phuket(S), Krabi(S) - Least Concern 

Spotted dolphin 

(Stenella attenuate) 

Krabi(S) - Least Concern 

Irrawaddy dolphin 

(Orcaella brevirostris) 

Satun(S) Samut Prakan (S) 

Samut Songklam(S), 

Surat Thani(S), 

Pattalung(S, L) 

Vulnerable 

Fraser’s dolphin 

(Lagenodelphis hosei) 

Trang(S) - Least Concern 

Phocoenidae    

Finless porpoise 

(Neophocaena 

phocaenoides) 

Ranong(S), Trang(S) Chonburi(S), Samut 

Prakan (S), Petchburi(S), 

Prachaup Kiri Khan(S), 

Nakhon Si Thmmarat(S), 

Pattalung(S) 

Vulnerable 

Remarks: F=Fossil; S=Stranded; L= Living (by sighting) 

Source: (1)   http://www.dmcr.go.th/elibrary/elibraly/book_file/Book20110328152700.pdf  

 (2) IUCN (2013). IUCN Red List of Threatened Species. Version 2013.1.  

<www.iucnredlist.org>. Downloaded on 09 August 2013 
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Dolphin Observations during the Block M9 MEM 

An observational survey of marine mammals was conducted during the Block 

M9 MEM in 2016. The surveys were performed 500 meters from ZPQ, ZWP-2, 

and the reference station from February 19 through March 7, 2016. During the 

surveys, ten (10) to fifteen (15) dolphins were counted at station ZWP2-14C, 

approximately 1 kilometer from ZWP2; three (3) to five (5) dolphins were 

observed at ZWP2-9D ; and five (5) to six (6) dolphins were observed at station 

ZWP2-11D.  

5.4.6.2 Dugongs 

The Dugong (Dugong dugong) is a large, herbivorous, exclusively marine 

mammal and is the only extant (living) member of the family Dugonidae. It is 

one of the only four extent species of the order Sirenia. 

The Dugong is listed as vulnerable to extinction by the IUCN Red List of 

Threatened Species (1), on the Convention on the Conservation of Migratory 

Species of Wild Animal (Bonn Convention), and on Appendix 1 of the 

Convention on International Trade in Endangered Species of Wild Flora and 

Fauna (CITES). 

Dugongs are rare and are mostly found west of the Ayeyarwady Delta and 

further north of the main coastline. Occurrence of dugong at some islands of 

Myeik Archipelago such as Sular Island, La Ngan Island, Bo Lut Island and 

War Kyunn Island, as well as waters in the Rakhine Coast, has been reported 

by local communities. (2) 

5.4.7 Marine Turtles 

Five (5) of the world’s seven (7) marine turtle species are regularly seen 

nesting and foraging in the coast of Myanmar. These include the Hawksbill 

(Eretmochelys imbricata), Green (Chelonia mydas), Loggerhead (Caretta caretta), 

Olive Ridley (Lepidochelys aolivacea), and Leatherback (Dermochelys coriacea) as 

shown in Table 5.17. However, Loggerhead and Leatherback turtles are 

assumed to be almost extinct in Myanmar waters. (3) 

All five species share similar life cycle characteristics, which include migration 

from foraging areas to mating (inter-nesting) and nesting areas (4). In general, 

mature adult turtles (approximately 30 to 50 years old) undertake the 

migration from their coastal shallow benthic foraging areas to shallow water 

inter-nesting areas waters near nesting beaches every two to eight years. On 

arrival, turtles mate and females may nest multiple times at about two week 

intervals before returning to foraging areas. Eggs hatch after 8 to 10 weeks of 

                                                      

(1)  IUCN, 2013 

(2)  Ilangakoon and Tun, 2007  

(3)  http://www.ioseaturtles.org/pom_detail.php?id=61 

(4)  Miller JD 1997. Reproduction in sea turtles, In: Lutz, P, and Musick, JA (eds), The Biology of Sea Turtles, pp. 51-82, 

Boca Raton, CRC Press Inc 
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incubation with hatchings dispersing into the open ocean surface waters 

where they forage for the next 5 to 20 years. 

Currently in Myanmar, Department of Fisheries (DOF) has sighted at least 35 

nesting sites in areas along the coastal region (1). Among them, six are closely 

conserved through monitoring and surveillance of turtles landing sites, 

clutches and magnitude of hatchling enable to return to the sea. 

Four (4) of Myanmar’s turtle species are classified as endangered or critically 

endangered according to the International Union for the Conservation of 

Nature (IUCN) Red List of Threatened Species, and one (1) is classified as 

vulnerable. Threats from humans include capture as food source, harvesting 

for production of ornamental items, egg collection, by-catch in fishing 

operations, destruction of nesting sites, and pollution. The population of 

marine turtles in this region has declined sharply and the number of females 

returning to nesting sites has fallen. Moreover, weak law enforcement, land 

utilization, climate change and pollution have caused a decline in the number 

of marine turtles. The exact population of marine turtles nesting along 

Myanmar’s coast is unknown.  

The Department of Fisheries (DOF) of Myanmar is responsible for marine 

turtle conservation and management. At present, Myanmar is cooperating and 

collaborating with many institutions, namely ASEAN-SEAFDEC as well as the 

IOSEA Marine Turtle Memorandum of Understanding. As marine turtles are 

recognized as one of the most endangered species in the world, DOF is 

planning to set up a new unit exclusively for Marine Turtle Conservation and 

Management.  

New regulations issued in 2005 by the Ministry of Fisheries prohibit the eating 

of turtle meat and eggs. The regulations also require that turtles caught as by 

catch in fishing nets be released, and trawlers must be equipped with devices 

to minimize the risk of turtle capture (2). 

Turtle nesting site distribution in Myanmar is shown in Figure 5.20. Important 

nesting areas in Myanmar include the Ayeyarwady Coastline (for all 5 turtle 

species – Green, Hawksbill, Leatherback, Loggerhead, and Olive Ridley), and 

along the Tanintharyi Coast for Green turtles, including Moscos Island. There 

are no known nesting sites on Narcondam Island, Preparis Island, or the Coco 

Islands. All of the nesting sites are far from Block M9, with the closest being 

the Ayeyarwady Coast, over 100 km away.  

  

                                                      

(1)  Pyi Taw, 2009 

(2)  Hamann et al, 2006 
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Table 5.17 Distribution of Marine Turtles in Andaman Sea 

Locations 

Species 

Leatherback 

(Dermochelys 

coriacea) 

Hawksbill 

(Eretmochelys 

imbricata) 

Loggerhead 

(Caretta 

Caretta) 

Green 

(Chelonia 

mydas) 

Olive Ridely 

(Lepidochelys 

olivacea) 

Myanmar Ayeyarwady 

Region, 

Tanintharyi 

Region and 

Yangon 

Region  

 

Ayeyarwady 

Region, 

Rakhine State, 

Tanintharyi 

Region and 

Yangon Region 

(Coco Island)  

Rakhine 

State  

Ayeyarwady 

Region, 

Rakhine 

State, Mon 

State, 

Tanintharyi 

Region and 

Yangon 

Region (Coco 

Island)  

Ayeyarwady 

Region, 

Rakhine State, 

Mon State, 

Tanintharyi 

Region and 

Yangon Region 

(Coco Island)  

Thailand Along the west 

coast of 

Phrathong 

islands, 

Thaimuang 

beach and 

west coast of 

Phuket Island  

Surin and 

Similan Islands 

- 

 

Surin and 

Similan 

Islands  

 

Along the west 

coast of 

Phrathong 

islands, 

Thaimuang 

beach and west 

coast of Phuket 

Island 

IUCN 

Status(1) 

Vulnerable Critically 

Endangered 

Endangered Endangered  Vulnerable 

Source: (1) IUCN (2014) The IUCN Red List of Threatened Species Version 3.1 (latest version) 

http://bim.aseanbiodiversity.org/mmchm/index.php?option=com_content&view=art

icle&id=21&Itemid=27 

  

http://bim.aseanbiodiversity.org/mmchm/index.php?option=com_content&view=article&id=21&Itemid=27
http://bim.aseanbiodiversity.org/mmchm/index.php?option=com_content&view=article&id=21&Itemid=27
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Figure 5.20 Turtle Nesting Sites in Myanmar 

 Source: http://data.unep-wcmc.org/datasets/22 Zockler (2013) (1), modified by ERM (2017) 

 

  

                                                      

(1)  Zockler C., Delany S., & Barber J. 2013. Sustainable Coastal Zone Management in Myanmar. Retrieved from 

http://www.lighthouse-foundation.org/fileadmin/LHF/PDF/Myanmar_-

_Scoping_Paper_Myanmar_Coastal_Zone_Management_211113_96dpi.pdf, 

 

 

http://data.unep-wcmc.org/datasets/22
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5.4.8 Sensitive Ecosystems 

Myanmar’s three coastal regions (the Rakhine coastal region, the Ayeyarwady 

region and the Tanintharyi coastal region) contain large numbers of estuaries 

and islands, some of which contain sensitive ecosystems. These are discussed 

further in this section. 

5.4.8.1 Coral Reefs 

Myanmar’s coastal areas contain both hard and soft corals. Burke et al (2002) 

indicates that at least 65 coral species in 31 genera have been catalogued in 

Myanmar's reefs, although some studies have estimated over 500 hard coral 

species within Myanmar (1),(2). According to UNEP (2004), coral reefs in 

Myanmar represent 0.66% of the world’s reefs, covering an area of 1,870 km2. 

56% of Myanmar’s reefs are threatened. (3) The main threats to Myanmar’s 

corals are storms, coral bleaching, diving, fishing gear, blast fishing, dredging, 

and land-based pollutants.  

There are coral reef formations on the Coco, Preparis, and Narcondam islands, 

which are located 153, 122, and 83 km from Block M9, respectively (Pe, 2004) 
(4). The coral reefs on these islands have only been minimally surveyed (5). The 

nearest coral reef to the Project is at Narcondam Island, approximately 83 km 

to the southwest of Block M9 as shown in Figure 5.21. A study on Narcondam 

Island by Raman et al (2013) (6) found that coral growth was common on rock 

substrate, and prolific and dense in the northeast and southern locations. The 

reefs included a mixture of common hard and soft corals and sponges. Hard 

coral distribution was more abundant at depths of 5–25 m, while soft coral 

(especially fan and whip coral) was more abundant along deeper ridges (20–50 

m) that were prone to stronger currents. Barrel sponges Xestospongia sp. 

appeared prolific in the reefs and many large, healthy individuals were 

observed between 12 and 50 m depth (7). 

UNEP satellite analyses show that coral reefs (usually fringing or patch reefs 

in Myanmar) occur along the coast of Mon State and Tanintharyi Region.  The 

Myeik Archipelago in Tanintharyi Region, located over 302 km (187 miles) to 

the southeast of Block M9, is diverse in coral with 518 species recorded by the 

Marine Science Department of the University of Mawlamyine (8).  

                                                      

(1)  Zau Lunn, Undated. Status and challenges of coral reef monitoring in Myanmar, Flora International (FFI) 

(2)  U. Soe-Htun and Tint Swe (2014). Training on Socioeconomic Monitoring (SocMon) Methodology for Evaluation of 

Socioeconomics and Marine Resources Utilization at Selected Coastal Communities in Myanmar 

(3)  Burke et al, 2002 

(4)  Pe. 2004. National Report of Myanmar, On the Sustainable Management of the Bay of Bengal Large Marine 

Ecosystem (BOBLME) GCP/RAS/179/WBG. Prepared by Myint Pe (National Consultant). 

(5)  WRI,2002 

(6)  Raman, T. R. Shankar; Mudappa, Divya; Khan, Tasneem; Mistry, Umeed; Saxena, Ajai; Varma, Kalyan; Ekka, 

Naveen; Lenin, Janaki; Whitaker, Romulus (2013). "An expedition to Narcondam: observations of marine and 

terrestrial fauna including the island-endemic hornbill" (PDF). Current Science. 105 (3): 346–350. 

(7)  CURRENT SCIENCE, VOL. 105, NO. 346 3, 10 AUGUST 2013 

(8)  Zau Lunn. Status and challenges of coral reef monitoring in Myanmar. Flora and Fauna International 
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5.4.8.2 Mangrove Resources 

Mangrove forests are important as habitats for many wildlife and fisheries, as 

they provide nursery areas for fish and crustacean species, and are a natural 

form of protection against winds, storms or floods. Mangroves along 

Myanmar coasts are of value to the local population, particularly as fire wood 

and charcoal for kitchen, timber for construction and fisheries.  

There are at least 29 documented species of mangroves in Myanmar, hosting 

69 species of fish, 13 species of shrimp, 4 species of crab and 9 species of other 

shellfish. Rhizophora, Sonneratia, Avicennia, Bruguiera and Xylocarpus spp are 

dominant species in Myanmar. Predominant species in the Rakhine and 

Tanintharyi coastal mangroves are Rhizophora mucronata and Rhizophora 

apiculata. Predominant species in the Ayeyarwady delta mangroves are 

Heritiera fomes (1). There are 2 species of mangrove regarded as Critically 

Endangered species (Crinum asiaricum and Sonneratia griffithii), 6 regarded as 

Endangered (Acanthus volubilis, Avicennia alba, Lumnitzera littorea, Xylocarpus 

granatum, Bruguiera cylindrical, and Heritiera fomes), 1 regarded as Vulnerable 

(Diospyros embryopteris), and 7 regarded as Near Threatened (Phoneix plaudosa, 

Scaevola taccada, Aegialitis rotundifolia, Pandanas tectorius, Aegialitis rotundifolia, 

Ceriops decandra, and Brownlowia tersa) (2). 

Mangrove occurrence in the three (3) Myanmar coastal zones are shown in 

Table 5.18. There are no mangroves in the vicinity of Block M9, due to its 

location far offshore from coastal mainland or islands. Mangroves will 

therefore not be affected by the Block M9 Project, as shown in Figure 5.21 and 

Figure 5.22. 

Table 5.18 Mangrove Forest Areas in Myanmar 

State/ Region Area Remark 

(km2) (ha) 

Rakhine State  647.77 64,777 Coastal  

Ayeyarwady Region 1,773.3 177,328 Coastal and delta  

Tanintharyi Region 1,400.8 140,081 Coastal  

Total 3,821.86 382,186  

Source:  Mangrove Service Network (MSN) (2006). Retrieved from 

http://mangroveactionproject.org/files/map-asia/MSNrestorationprogressreport.pdf 

  

                                                      

(1)  Mangrove Service Network, 2006 

(2)  Retrieved form IUCN (2014) version 3.1 
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Figure 5.21 Map of Sensitive Areas near Block M9 

Source:  FAO (1), Soe-Htun et al (2001), Myanmar Information Management Unit (2012), World 

Resources Institute (2002), modified by ERM (2016) 

  

                                                      

(1)  http://www.fao.org/docrep/004/ad497e/ad497e05.htm, Accessed June 2014 
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Figure 5.22 Mangrove found in Myanmar (UNEP-WCMC 2005) 

Source: Zockler (2013) (1)  

  

                                                      

(1)  Zockler C., Delany S., & Barber J. 2013. Sustainable Coastal Zone Management in Myanmar. Retrieved from 

http://www.lighthouse-foundation.org/fileadmin/LHF/PDF/Myanmar_-

_Scoping_Paper_Myanmar_Coastal_Zone_Management_211113_96dpi.pdf, 
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5.4.8.3 Seagrass 

Seagrasses are unique as they are the only truly marine flowering plants. 

Seagrass beds form complex physical structures and are a highly productive 

ecosystem. They provide habitat for fish and marine invertebrates, and perform 

important physical functions of filtering coastal waters, dissipating wave energy 

and anchoring sediments. Seagrasses often occur in proximity to, and are 

ecologically linked with, coral reefs, mangroves and other marine habitats. 

Seagrasses are the primary feeding ground for dugongs and green turtles. 

Seagrass usually grow in relatively shallow waters, and form a key feeding, 

breeding, and nursery ground for many species of fish, turtles, lobsters, and 

dugong (1). The Myanmar fishermen call the seagrasses "Leik Sar Phat Myet", 

meaning grass for the turtles (2). This in itself explains the importance of these 

seagrasses as food for the marine turtles. Seagrass also improve water quality, 

and their root-like stems stabilize the sea bottom. (3)  

Based on data from U. Soe-Htun and Tint Swe (2013) (4), Myanmar has 10 

species of seagrass belonging to 5 genera from 2 families. These are Cymodocea 

rotundata, C. serrulata, Halodule pinifolia, H.uninervis, Syringodium isotoefolium, 

Enhalus acoroides, Halophila beccarii, H.decipiens, H. ovalis, and Thalassia 

hemprichii. Of these, Cymodocea rotundata, C.serrulata and Enhalus acoroides are 

dominant in the seagrass beds. Most of these seagrass species are found in 

Rakhine and Tanintharyi coastal areas. Seagrass are normally absent from the 

Ayeyarwady Delta and the Gulf of Martaban coastal regions due to turbid 

water by enormous sediment discharge of the two big rivers, Ayeyarwady and 

Than Lwin, except for the euryhaline species, Halophila beccarii.  

Figure 5.23 shows seagrass distribution in all regions in Myanmar. There is no 

seagrass in the vicinity of Block M9, due to its location far offshore from 

coastal mainland or islands. The nearest seagrass is approximately 201 km in 

the west of Block M9, and therefore seagrass will not be affected by the Block 

M9 Project.  

 

  

                                                      

(1)  World Bank, 2006 

(2)  http://www.myanmar-image.com/enchantingmyanmar/enchantingmyanmar3-2/wherethesea.htm 

(3)  World Bank, 2006 

(4)  U. Soe-Htun and Tint Swe. 2013. Training on Socioeconomic Monitoring (SocMon) Methodology for Evaluation of 

Socioeconomics and Marine Resources Utilization at Selected Coastal Communities in Myanmar; Session 2: The 

Current Status of Myanmar Marine Environments with Particular Reference to Fisheries in Mon Coastal Waters. 

Retrieved from 

http://www.boblme.org/documentRepository/Session%202%20Overview%20of%20Current%20Status%20of%20

Myanmar%20Marine%20Environments_U_Soe_Htun_(10.1.14).pdf, 
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Figure 5.23 Seagrass found in Myanmar (UNEP-WCMC 2005) 

Source: Zockler (2013) (1) 

5.4.9 Protected Areas 

A total of 43 protected areas have been established in Myanmar. There are 4 

marine protected areas (MPA): Lampi Island, Mainmahla Kyun, Moscos 

islands, and Thamihla Kyun. Of these, one (1) is designated as marine national 

park and three (3) are wildlife sanctuaries.  

All of these protected areas are located far from the project, over 187 km from 

Block M9, and are not expected to experience any impact or influence from the 

                                                      

(1) http://www.lighthouse-foundation.org/fileadmin/LHF/PDF/Myanmar_-

_Scoping_Paper_Myanmar_Coastal_Zone_Management_211113_96dpi.pdf 
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project operations. The proximity of these protected areas to Block M9 are 

presented in Figure 5.24. 

Figure 5.24 Marine Protected Areas near the Project 

Source: http://boblme.reefbase.org
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5.5 SOCIO-ECONOMIC COMPONENTS 

This section describes the human use values of the Study Area. The discussion 

is limited to the components of the human use to be present in the Study Area 

and potentially affected by the Project activities, as follows:  

 Introduction and Areas of Interest 

 Administrative Structure and Demographics 

 Overview of Socio-Economy 

 Marine Fisheries; 

 Shipping and Navigation; 

 Reginal Oil and Gas Exploration; 

 Public Health; and 

 Tourist Attraction and Recreational Areas 

5.5.1 Introduction and Area of Interest 

Given the offshore nature of this Project and the absence of any associated 

onshore activities, an appropriate baseline understanding of local fishing 

activities in and around Block M9 is vital to the assessment of social impacts, if 

any, on local communities.  

Initial consultation with regional authorities during the scoping process of the 

EIA and interviews with local fishery groups indicated that fishers potentially 

active within Block M9 were most likely to come from Tanintharyi Region and 

Mon State Therefore this region forms the social Area of Interest for the 

assessment.  

5.5.2 Administrative Structure and Demographics 

5.5.2.1 Administrative Structure 

 Tanintharyi Region 5.5.2.1 (1)

Located in south-eastern Myanmar, Tanintharyi Region is bounded by Mon 

State to the north, Thailand to the east and south, and the Andaman Sea to the 

west. Previously known as Tenasserim Division before being reclassified as a 

Region, Tanintharyi is a long and narrow strip of land which covers over 

43,328 km2 of territory, with its capital as Dawei.  

The capital of Tanintharyi Region is Dawei, previously known as Tavoy, while 

the town of Myeik is an almost equally significant economic, political and 

social hub. The region is divided into three districts, 10 townships, 83 wards, 

264 village tracts and 1,250 villages (1). The administrative structure of 

Tanintharyi Region is provided in Figure 5.25.  

                                                      

(1)  http://www.unicef.org/myanmar/Tanintharyi_Region_Profile_Final.pdf 
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 Yangon Region 5.5.2.1 (2)

Located in the middle of lower Myanmar, Yangon Region is bordered by Bago 

Region to the north and east, Ayeyarwady Region to the west and the 

Andaman Sea to the south. The region is dominated by its capital, Yangon. 

Yangon Region is divided into 4 districts and 45 townships and one sub-

townships. The administrative divisions of Yangon Region is provided in 

Figure 5.26. 

 Mon State 5.5.2.1 (3)

Mon State is bordered by Bago Division to the north, Tanintharyi Division to 

the south and Kayin State to the east. It has a short border with Thailand on its 

east and is bordered by the Andaman Sea on its west. Mawlamyine is the 

capital of Mon State, and is one of the largest cities in Myanmar. Mon State is 

divided into 2 districts, 10 townships, 86 wards, 377 village tracts, and 1,182 

villages. (1) The administrative divisions of Mon State is provided in Figure 5.27. 

Figure 5.25 Administrative Divisions of Tanintharyi Region 

Source: MIMU, 2013 

  

                                                      

(1)  http://www.unicef.org/myanmar/Tanintharyi_Region_Profile_Final.pdf 
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Figure 5.26 Administrative Divisions of Yangon Region 

Source: MIMU, 2013 
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Figure 5.27 Administrative Divisions of Mon State 

Source: MIMU, 2013 
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5.5.2.2 Demographics 

Estimation and classification of Myanmar’s population is difficult due to the 

absence of reliable data and the complex ethnic identity. Current population 

estimates vary widely, from 48 million to over 60 million people, comprising 

as many as 135 different ethnic groups. While the country’s population 

density is among the lowest in South East Asia, this masks a wide variation 

with two-thirds of the population living in rural areas and the larger urban 

populations concentrated in Yangon and Mandalay. (1)  

Censuses were taken regularly in Myanmar during the British administration 

of the country from 1872 until 1941. After independence, with support from 

United Nations Population Fund (UNFPA), Population and Housing 

Censuses were conducted in 1973 and 1983. The next census was the 2014 

Population and Housing Census, which was undertaken by the Ministry of 

Immigration and Population with technical support from UNFPA. (2) 

According to the 2014 Population and Housing Census, the total population of 

Myanmar is 51.48 million (of which 51.8 percent is female and 48.2 percent 

male) with 76.1 persons per sq. km. The reported life expectancy of the total 

population of Myanmar is 64.7 (60.2 years for males and 69.3 years for 

females) and the literacy rate for the total population is 89.5 percent. (3)  

 Tanintharyi Region 5.5.2.2 (1)

The total population for Tanintharyi Region according to MIMU, 2015 is 

1,408,401. For every 100 females there are 99 males in Tanintharyi (against  

national ratio of 93) with 700,619 males and 707,782 females. The total 

population of Tanintharyi Region represents 2.7% of the total population of 

Myanmar and ranks as the 12th most populous region in the country. 

Tanintharyi Region is among the sparsely populated States/Regions in the 

country (4). The population density of Tanintharyi Region in March 2014 was 

32.5 persons per km2, the Union level population density of 76 persons 

km2.The region has 24% urban population and 76% rural population. 

Tanintharyi Region is sparsely populated due to its mountainous terrain with 

the majority of the population living either near the coast or along the rivers 

and tributaries. 

There is no dominant minority ethnic group in Tanintharyi, which is the basis 

for its classification as a Region, unlike Mon, Kayin and Kayah States (5). The 

majority of residents in Tanintharyi are believed to be members of the Bamar 

ethnic group, although some self-identify as members of sub-groups such as 

                                                      

(1)  http://www.themimu.info/country-overview 

(2)  http://myanmar.unfpa.org 

(3)  http://www.themimu.info/census-data 

(4) http://www.dop.gov.mm/moip/ 

(5)  Following the introduction of a new Constitution in 2008, territories and divisions in Myanmar were separated into 

seven Regions and seven States. The purpose was to separate Regions, populated primarily by ethnic Bamars, from 

States, inhabited by a dominant ethnic minority, such as the Karen, Mon, or Karenni. 
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the Dawei/Tavoyan people. Likewise, while nearly all Tanintharyi inhabitants 

speak Myanmar language, there are various local dialects, including some 

which differ quite dramatically from the people elsewhere in the country. 

Buddhism is the dominant religion in Tanintharyi, although Islam and 

Christianity are also observed, the latter primarily in Karen communities.  

Dawei district is moderately populated compared to the other three districts 

and has a Male to Female ratio of 94, which is less positive as compared to 

Myeik and Kawthoung districts. Kaleinaung is the sub-township of Ye Phyu 

township. 

 Yangon Region 5.5.2.2 (2)

With approximately 7.4 million inhabitants, Yangon Region has more 

inhabitants than any other Region or State and represents 14.3% of the total 

population of Myanmar (2014 MPHC). For every 100 females there are 91 

males in Yangon (against  national ratio of 93) with 3,516,403 males and 

3,844,300 females. Yangon was severely affected by Cyclone Nargis in 2008. 

Home to the largest city and former capital of Myanmar, the population 

density of Yangon Region in 2014 was 716 persons per km2, nine times higher 

than the national average (76 persons per km2). The proportion of the urban 

population (67.5%) of Yangon Region is almost double that of Kachin State, 

which has the second highest proportion of urban population at 36%.  

 Mon State 5.5.2.2 (3)

The total population for Mon State in 2014 was 2,054,393, representing 4 

percent of the total population in Myanmar, which makes it the 9th most 

populous state/region in the union. The gender ratio in Mon is the same as 

the national average, for every 100 females there are 93 males, with 24,824,586 

males and 26,661,667 females.  

The population density of Mon in March 2014 was 167 persons per km2, double 

the national average of 76 persons per km2. Mon State has the fifth largest urban 

population, with 72 percent of the population living in rural areas.  

The population of Mon State is not homogenous, as there are significant 

minority populations from Bamar, Rakhine and Karen ethnic groups. The vast 

majority of Mon State residents are believed to be Buddhist. The Mon people 

are one of the oldest civilizations in Southeast Asia and are a considered to be 

a major source of influence for the cultures of Myanmar and Thailand. 

(UNHCR, 2014) 

A brief demographic overview of Tanintharyi Region, Ayeyarwady Region, 

and Mon State is summarised in Table 5.19. 
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Table 5.19 Broad Demographic Overview of Tanintharyi Region, Ayeyarwady Region, 

and Mon State 

Attribute Tanintharyi Region Yangon  Region Mon State 

Total Population  1,408,401 7,360,703 2,054,393 

Area  43,344.91 km2 35,031.88 km2 12,296.64 km2 

Population Density 

(persons per km2)  
32 716 167 

Population between 

0-14 years  
478,027 23% 641,960 

Sex Ratio 
99 males per 100 

females 

92 males per 100 

females 

93 males per 100 

females 

Rural Population % 76% 68% 72% 

Urban Population % 24% 24% 28% 

Median age 24 28.3 26.7 

Mean household size 4.8 4.4 4.6 

Literacy rate (persons 

aged 15+) 
92.8% 96.6% 86.6% 

Unemployment rate, 

age 15-64 
4.6% 4.1% 6.2% 

Source: Census data by MIMU, 2015 (1) 

5.5.3 Overview of Socio-Economy 

Myanmar is an agricultural country; the Agriculture sector contributes 32% 

(2009-2010) of the GDP; 17.5% of the total export earnings, and employs 61.2% 

of the labour force (2). The fishery and livestock sectors are considered as the 

most important after the agriculture sector to fulfill the protein requirement of 

the Myanmar population and to provide food security, as well as providing 

employment to a large number of fishery and livestock communities and rural 

dwellers. Livestock and fisheries sectors contributed 7.6% to national G.D.P in 

2009-2010 fiscal year in Myanmar (3).  

There is no resident population in the project area, which is 113 km from the 

nearest mainland coast (Block M9 to Ahmar town, Pyapon Sub-township, 

Pyapon district, Ayeyarwady State), and 83 km from the nearest island, which is 

uninhabited (Narcondam Island). The quality of life issues addressed can 

pertain only to populations in nearby coastal communities and the general 

population of Myanmar. People along the coast generally live in small villages. 

The fishery sector is the most important sector in the Ayeyarwady Delta after 

the agriculture sector. The fishery sector maintains a high per capita 

consumption of about 43 kg/year according to the statistics of year 2008-2009. 

General socio-economic data from the World Bank for all of Myanmar is 

shown in Table 5.20. 

                                                      

(1)  http://www.dop.gov.mm/moip/ 

(2)  FAO 2011, http://coin.fao.org/cms/world/myanmar/CountryInformation.html 

(3)  FAO, http://coin.fao.org/cms/world/myanmar/CountryInformation.html 
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5.5.3.1 Tanintharyi Region 

The communities within Tanintharyi Region closest to the project area include 

Dawei, Launglon, Thayetchaung, and Ye Phyu. Tanintharyi Region has an 

average household expenditure of 0.6 US$/day/ household, which is relatively 

high for Myanmar, but still considerably below the international poverty line. 

The population in the Region relies heavily on fishing (80 percent reported to be 

involved in some way). Aquaculture has potential to be a significant source of 

income and employment for people living in this division (1). 

As with elsewhere in southeast Myanmar, subsistence agriculture, both 

permanent and shifting, is the primary livelihood in the predominantly rural 

Tanintharyi Region although the mountainous terrain limits cultivation in 

northern townships.  

A prominent and controversial driver of the Tanintharyi economy are the vast 

rubber and palm oil plantations, most of which are in the lowland south and are 

often connected to their own processing plants. The relative absence of conflict in 

Tanintharyi Region, combined with its vast but sparsely populated territory, 

allowed these plantations to emerge earlier than in neighbouring states.  

Mining has also emerged as a significant industry in resource-rich Tanintharyi 

for the same reason, with Tanintharyi supplying up to two-thirds of 

Myanmar’s tin and tungsten. As demonstrated by the number of mines and 

plantations throughout the region, many of which are owned by foreign 

corporations. It is believed that Tanintharyi’s stability opened it to foreign 

investment.  

5.5.3.2 Yangon Region 

Although the administrative capital was shifted to Nay Pyi Taw in 2005, 

Yangon is considered the economic capital of Myanmar. The Greater Yangon 

city area is the most developed and advanced part of Myanmar, estimated to 

account for one quarter to one third of the country’s economy. The rural areas of 

Yangon Region are far less developed and maintain a predominantly 

agricultural character. Rice, beans and pulses are the main crops, but jute, 

rubber, groundnut and sugarcane are also being produced. Livestock and 

fisheries also play an important role in the rural economy of Yangon Region. (2) 

5.5.3.3 Mon State 

The people of Mon State rely extensively on agriculture for their livelihoods. 

With a total of approximately three million acres of cultivatable land, most are 

used for rice paddies. Other major crops in Mon State include corn, 

groundnut, sunflower, cashew nuts, sugarcane, coconut, palm oil, cocoa and 

various fruit. Fishing along the western coast is also an important source of 

                                                      

(1)  FAO, 2003 

(2) http://www.themimu.info/sites/themimu.info/files/documents/ -

Report_Local_Governance_Mapping_Yangon_UNDP_Feb2015.pdf 

http://www.themimu.info/sites/themimu.info/files/documents/
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livelihood, both for wholesale markets, as well as processing of dried fish and 

algae for production of various food products. Mining is also an emerging 

industry, with antimony, granite and gold mined in the state. There are also 

some state-owned enterprises, including rubber and tire factories, and a coal 

power station. (1) 

 

                                                      

(1)  http://data.unhcr.org/thailand/download.php?id=222 
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Table 5.20 World Bank Socio-Economic Data for Myanmar 

 2010 2011 2012 2013 2014 2015 

People 

Life expectancy at birth, total (years) 64.92 65.18 65.43 65.65 65.86 .. 

Fertility rate, total (births per woman) 2.39 2.33 2.28 2.24 2.20 .. 

Adolescent fertility rate (births per 1,000 women ages 15-19) 18.58 18.11 17.64 17.18 16.71 16.25 

Mortality rate, under-5 (per 1,000 live births) 59.3 57.2 55.3 53.5 51.7 50.0 

Immunization, measles (% of children ages 12-23 months) 88 88 84 86 86 86 

Primary completion rate, total (% of relevant age group) 84.35 .. .. .. 85.07 .. 

Prevalence of HIV, total (% of population ages 15-49) 0.8 0.8 0.8 0.8 0.8 0.8 

Environment 

Forest area (% of land area) 48.64 47.80 46.97 46.14 45.30 44.47 

Agricultural land (% of land area) 19.17 19.22 19.21 19.27 19.36 .. 

Annual freshwater withdrawals, total (% of internal resources) .. .. .. .. 3.31 .. 

Improved water source (% of population with access) 78.1 79.2 80.3 80.4 80.5 80.6 

Improved sanitation facilities (% of population with access) 76.6 78 79.4 79.5 79.5 79.6 

Energy use (kg of oil equivalent per capita) 269.95 273.82 297.09 312.76 .. .. 

CO2 emissions (metric tons per capita) 0.24 0.27 0.25 0.24 .. .. 

Electric power consumption (kWh per capita) 121.59 151.02 152.65 164.47 .. .. 

Economy 

GDP growth (annual %) 9.63 5.59 7.33 8.43 7.99 7.29 

Inflation, GDP deflator (annual %) 100.00 110.25 113.71 118.68 123.64 128.51 

Agriculture, value added (% of GDP) 36.85 32.50 30.59 29.53 27.83 26.75 

Industry, value added (% of GDP) 26.47 31.29 32.37 32.36 34.49 34.54 

Services, etc., value added (% of GDP) 36.68 36.21 37.04 38.10 37.68 38.71 

Exports of goods and services (% of GDP) 0.11 0.10 11.50 19.64 20.09 20.78 
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 2010 2011 2012 2013 2014 2015 

Imports of goods and services (% of GDP) 0.07 0.10 10.89 18.95 22.17 26.54 

States and Markets 

Military expenditure (% of GDP)   3.71 3.81 3.58 3.50 

Mobile cellular subscriptions (per 100 people) 1.14 2.38 7.06 12.83 54.04 76.67 

Internet users (per 100 people) 0.25 0.98 1.44 1.8 11.52 21.8 

Global Links 

Net barter terms of trade index (2000 = 100) 109.83 106.87 113.20 112.27 112.55 111.92 

External debt stocks, total (DOD, current US$) (millions) 8,216,712,000 8,191,699,000 7,840,286,000 7,251,180,000 6,266,049,000 6,401,183,000 

Total debt service (% of exports of goods, services and income) 0.05 0.02 9.68 0.54 0.46 0.54 

Source:  World Bank (2016) http://ddp-ext.worldbank.org, http://data.worldbank.org/country/myanmar 

 

http://ddp-ext.worldbank.org/
http://data.worldbank.org/country/myanmar
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5.5.4 Marine Fisheries 

5.5.4.1 Fishing Grounds and Administration 

 Secondary data 5.5.4.1 (1)

Myanmar is endowed with considerable fisheries potential in its marine 

waters. The fishery sector is the fourth largest contributor to Myanmar’s GDP, 

9.1% in 2005-2006 and 7.6% in 2006-2007. Fish consumed per capita was 44 

kg/capita in 2005-2006 and 44 kg in 2006-2007. 

Myanmar’s continental shelf is between 0 and 200 m deep, covers an area of 

approximately 230,000 square kilometers, and is relatively wider in the central 

and southern parts. The exclusive economic zone (EEZ) extends 200 nautical 

miles offshore, and the total marine fisheries including the exclusive economic 

zone is about 486,000 km2.  

The DoF has established a legal framework with strategies and policies for 

sustainable development and management of marine fisheries. These include 

licensing, prescription of exploitable species, designation of environmental 

friendly fishing gears and methods and the imposition of closed areas and 

seasons.  

One mechanism for the management of the fisheries resources is the 

Monitoring, Control and Surveillance (MCS) programme for fishery 

management. This programme aims at providing effective and efficient 

scientific data for fish stock evaluation and management of fisheries in 

Myanmar. It also aims at providing the basis of effective monitoring and 

control of fisheries enforcement activities in order to ensure that only 

authorised or license holding fishing vessels operate within the designated 

areas in the EEZ. Some of the key management measures implemented for the 

control of fishing activities are discussed below (1):  

 Surveillance of fishing activities: government departments such as the 

Myanmar Navy, Myanmar Coastal Guard, DoF, Myanmar Customs 

Department and Myanmar Police Force are involved in the 

monitoring and surveillance of fishing activities. Of these, the 

Myanmar Navy is responsible for the coordination of surveillance 

efforts.  

 Closed fishing areas: as part of the management of fishing activities, 

commercial fishing vessels such as trawlers and purse seiners are 

prohibited from fishing less than 10 nautical miles from the shore 

which are nearshore waters that can be used as nursery grounds for 

juveniles of fish and shrimp. In addition to this, restricted fishing 

areas have been identified, protected and managed to ensure survival 

of the juveniles of commercially important fish species. These areas, 

comprising two (2) fishing grounds in Rakhine State, four (4) in 

                                                      

(1) Myanmar Aquaculture and Inland Fisheries, FAO, 2003 and 2006 
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Ayeyarwady Region, two (2) in Mon Sate and Tanintharyi Region 

each, are declared as closed fishing areas for three (3) months from 

June to August) annually. However, enforcement of these closed 

areas can be a challenge.  

 Licensing and Management Zones: through the system of annual 

licensing, two (2) fishing zones have been identified by DoF on the 

basis of specific fishing gear, classes of fishing vessels and ownership. 

These fishing zones are designed to allow equitable allocation of 

resources and reducing conflicts between traditional and commercial 

fishers. Fishing Zone I is designated for coastal fisheries and extends 

from the shoreline to 10 nautical miles (11.5 miles). Fishing Zone II 

extends from the outer limit of Fishing Zone I to the EEZ limit.  

 Controls on size and power of fishing vessels: any change in tonnage or 

engine power of fishing vessels or construction of fishing vessels 

requires permission from the Director General of DoF and approval 

from the respective authority. 

 Registration of Fishers: any new individual entering the industry is 

required to be registered and anybody working and living on a 

fishing vessel must have a fishers’ registration card.  

 Three months prohibition on fishing: Fishing is banned in coastal areas 

for three months during the rainy season under Government 

directives. Fishing in these areas is banned for the conservation of 

species, and coincides with the spawning season of fish. However, 

this ban is not enforced and subsistence fishing continues.  

The Department of Fisheries (DOF) has instituted two fishing zones - inshore 

and offshore, which offer protection to fisheries resources as follows: 

 Inshore fisheries – this includes fishing grounds from lowest tide 

level, up to about 48 feet (15 m) depth, which generally is from five to 

ten nautical miles from the coast. Small boats of less than 30 feet and 

12 HP, including traditional boats, are used in this zone.  

 Offshore fisheries – this includes the fishing grounds from the 

demarcation line of inshore fisheries out to the edge of the EEZ. 

Vessels over thirty-feet and/or engine power more than 12 HP are 

used in offshore fisheries. Large-scale fishing such as bottom 

trawling, purse seining, surrounding, drift netting and long lining are 

common in offshore fishing. In order to properly administer and 

monitor fisheries activities, the DOF has divided Myanmar’s offshore 

fisheries into 140 grid blocks of 30x30 nautical miles each. Using these 

grid blocks, 4 fishing areas are identified as follows (Figure 5.28 and 

Figure 5.29): 

o Rakhine Fishing Area - Includes grounds A1 to A20, B1 to B10. 

Total 30 grounds. 

o Ayeyarwady Fishing Area - Includes grounds B11 to B20, C1 to 

C25 and D1, D4, D5, D9, D10, D14, D15, D19, D20. Total 44 

grounds. 
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o Mon Fishing Area - Includes grounds D2, D3, D6, D7, D8, D11, 

D12, D13, D16, D17, D18, D21, D22, D23. Total 14 grounds. 

o Tanintharyi Fishing Area - Includes grounds D24 to D29, E1 to 

E25, F1 to F21. Total 52 grounds.  

The main landing sites are around Yangon, at Pazuntaung Nyaungdan and 

Annawa, along with Thandwe, Mawlamyine, Myeik and Kawthoung, as can 

be seen from Figure 5.28. The main wholesale fish markets are located at 

Yangon, namely the Sanpya Fish Market, Pazuntaung Naungdan Fish Market 

and Annawa Fish Market, with a number of local markets being located in the 

states and regions (1).  

The main types of fish gear used for marine fisheries in Myanmar are 

composed of commercial gears such as trawl nets, purse seines, drift nets and 

gill nets as well as traditional gear including hook and line, cast net, bag nets, 

trammel gill net, lift net and traps. 

The fisheries sector plays an important role in the socio-economic 

development of the country through its contribution to the export earnings 

and the national GDP.  The contribution of the sector in the GDP has increased 

from 7.2% in 1990-91 to 9.1% in 2005-2006.  In 2005-2006, the earnings from the 

export of the fish produced were ~US$ 360 million, with China and Thailand 

reporting the highest import through border trade.  In 2010, the fisheries 

production in Myanmar was reported to be 3.9 million tonnes, of which 70% is 

reported to be for national consumption (2). 

Block M9 is located within the Ayeyarwady, Mon and Tanintharyi Fishing 

Areas. In addition to offshore fisheries, there are likely fishing activities on the 

islands closest to Block M9 (Coco Islands, Narcondam Island, and Preparis 

Island), but little documented information is available.  

 Findings from Consultation with Fishing Communities   5.5.4.1 (2)

Consultations were held with fishing communities in Tanintharyi Region and 

Mon State between March and April 2017. Discussions indicated that the 

primary fishing locations were as follows: 

 Mawlamyine –local fishing community stated that they fished 

primarily in the Thanlwin River and Attran River, and no offshore 

fishing was described.  

 Dawei - local fishing community stated the most common fishing 

locations were near the mouth of the Heinze River, the Dawei River, 

and in Maungmakan, and Longlon, all nearshore and considerably 

far from Block M9. 

                                                      

(1) FAO (2003) and (2006) Op. cit. 

(2) Gonzales et al. Regional Review on Livelihood Opportunities Related to Mariculture Development 
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 Ye Phyu - local fishing community were found to fish primarily near 

the Heinze River and near the Moscos Islands, also very far from 

Block M9. 

 Yae –local fishing community in Yae Township were the only ones 

found to fish greater than 10 nautical miles from the coast. They 

stated that they sometime fish as far as 100 nautical miles from the 

coast. The most common fishing locations are approximately 30 to 90 

nautical miles offshore of Dawei, in fishing grounds D-11, 12, 16, 17, 

21, and 22 (these grounds are located to the east/northeast of Block 

M9 as shown in Figure 5.28). This is still significantly far from Block 

M9, but as these are the only fishing community considered to fish far 

offshore from those interviewed, they are the primary receptors 

considered regarding potential impacts from the Project. 
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Figure 5.28 Fishing Grounds and Landing Sites in Myanmar 

Source: Department of Fisheries (2003), modified by ERM (2016) 
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Figure 5.29 Myanmar Coastal Zone and Designation of Fishing Grounds in Myanmar Sea 

Source: Department of Fisheries (2011) (1), modified by ERM (2016) 

                                                      

(1)  http://map.seafdec.org/workshop/workshop-07-09-09-

2011/WP/paper/WP10_Status%20and%20potential%20of%20TUNA%20resources%20in%20Myanmar(%20Final%

20).pdf 
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 Marine Catch 5.5.4.1 (3)

There are approximately 770 finfish species identified in Myanmar. Among 

these, 470 species are of marine species including 67 commercially important 

pelagic species. Several species remain to be identified. 

In terms of biomass, it has been estimated that there is close to 1.0 million mt 

of pelagic fish and about 0.75 million mt of demersal fish, while the total 

annual maximum sustainable yield (MSY) is about 1.04 million mt (The 

Department of Fisheries (DOF) of the Ministry of Livestock and Fisheries, 

2011). Figure 5.30 shows the composition of marine fish landings in Myanmar. 

The volume from marine fisheries increased from 0.863 million MT in 1996-97 

to 4.150 million MT in 2010-2011, as shown in Table 5.21. As shown in Table 

5.22, more than 50% of fishery production is from marine fisheries, in 

comparison with the aquaculture and inland fishery production of Myanmar. 

The Food and Agricultural Organization of the United Nation (FAO) suggests 

that data quality is a concern for some major marine capture producers. 

Marine catches in Myanmar have increased markedly and continuously in the 

last 20 years. However, the fact that reported capture production did not 

decline significantly or continued to increase when natural disasters occurred 

(e.g. the tsunami of December 2004 and Cyclone Nargis in May 2008) made 

FAO concerned about the reliability of their official statistics. (1) 

For Myanmar, recent findings by FAO have shown that official statistics were 

based on target levels rather than on real data collection. FAO is in contact 

with the Myanmar’s Department of Fisheries to run a pilot project to improve 

data collection in one region (with a view to extending this to the whole 

country), and to revise together the official capture production figures for the 

last 10–15 years. 

According to FAO (2016), there was 1.46 MT of marine capture production in 

Myanmar in 2014, which is 8.8% than the previous year and 64.4% more than 

the average tonnes of marine capture production from 2003 to 2012.  

  

                                                      

(1)  http://www.fao.org/3/a-i5555e.pdf 
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Figure 5.30 Composition of Marine Fish Landing in Myanmar 

Source: Department of Fisheries (2007), as cited in Maung Soe (2008)  

Table 5.21 Fisheries Production in Myanmar in 1996-1997 to 2010-2011 

Fiscal Year Marine Fishery Landing by Sector (Million MT) 

1996-1997 0.863 

1997-1998 0.913 

1998-1999 1.011 

1999-2000 1.196 

2000-2001 1.310 

2001-2002 1.474 

2002-2003 1.596 

2003-2004 1.987 

2004-2005 2.217 

2005-2006 2.581 

2006-2007 2.840 

2007-2008 3.168 

2008-2009 3.545 

2009-2010 3.914 

2010-2011 4.150 

Source: FAO- Fisheries and Aquaculture Information and Statistics Service (2014) (1) 

Table 5.22 Type of Fishery Production in Myanmar in 2007-2008 to 2011-2012 

Year 
Total 

(Million MT) 

Aquaculture 

(Million MT) 

Inland Fishery 

(Million MT) 

Marine fishery 

(Million MT) 

2007-2008 3.19 0.69 (22%) 0.82 (25%) 1.70 (53%) 

2008-2009 3.50 0.80 (23%) 0.90 (26%) 1.80 (51%) 

2009-2010 3.92 0.86 (22%) 1.00 (25%)  2.10 (53%) 

2010-2011 4.16 0.83 (20%) 1.16 (28%) 2.17 (52%) 

2011-2012 4.48 0.90 (20%) 1.24 (27%) 2.35 (52%) 

Source: Department of Fisheries (2012) (1) 

                                                      

(1)  http://www.fao.org/docrep/004/ad497e/ad497e05.htm 
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5.5.4.2 Fishing Gear 

 Secondary data 5.5.4.2 (1)

Various types of fishing gear are used to exploit the marine species found in 

Myanmar waters. The number and type of offshore fishing vessels recorded in 

Myanmar during 2009-2010 is shown in Table 5.23. Vessels and fishing gear 

statistics for inshore and offshore fisheries in Myanmar are shown in Table 

5.24. Examples of the types of offshore fishing vessels typically found in 

Myanmar are shown in Figure 5.31.. 

Table 5.23 Number of National Offshore Fishing Vessels in Myanmar (2009-2010) 

No  Type of Gear Number of Vessels 

1  Trawl 895 

2  Purse seine 163 

3  Stow net (Set Bag Net) 458 

4  Drift Net (Gill net) 148 

5  Long Line 3 

6  Squid Cast Net 35 

7  Fish Trap 112 

Source: Department of Fisheries (2011) (2) 

Table 5.24 Numbers of Fishing Vessels and Fishing Gears for Inshore and Offshore 

Fisheries 

Year Number of Particulars 

Fishing Vessel 

(Offshore) 

Fishing Vessel 

(Inshore) 

Fishing Gear  

(One set of net) 

Total 

1990-1991 874 6,032 6,032 12,938 

1995-1996 1,694 11,615 14,561 27,870 

2000-2001 1,987 26,099 25,590 53,676 

2001-2002 1,999 28,240 27,622 57,861 

2002-2003 2,309 30,420 29,394 62,123 

2003-2004 2,121 29,861 29,685 61,667 

2004-2005 2,150 30,863 30,078 63,091 

2005-2006 2,022 30,460 31,397 63,879 

2006-2007 1,983 30,414 31,704 64,101 

2007-2008 1,876 23,874 19,633 45,383 

Note: Non-mechanized fishing vessels are included in the fishing vessel (in-shore). 

Source: Department of Fisheries (2009) 

 Findings from Consultation with Fishing Communities   5.5.4.2 (2)

The number and size of fishing boats reported by consulted fishery 

communities is shown in Table 5.25.. Provided in Table 5.26 are the types of 

                                                                                                                                            

(1) http://www.fao.org  

(2)  http://map.seafdec.org/workshop/workshop-07-09-09-

2011/WP/paper/WP10_Status%20and%20potential%20of%20TUNA%20resources%20in%20Myanmar(%20Final%

20).pdf 
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fishing gear used by the consulted fishing communities and the locations that 

the gear are typically used.  

Table 5.25  Size of Boats used by Consulted Fishery Communities 

 Number of Boats per Village 

Size of Boat Dawei Ye Phyu Yae 

Small  (~25.5’) 100 30 450 

Medium (~30 - 37.5’) 100 5-6 220 

Large (~30 - 52.5’) >100 2-3 220 

 

Table 5.26  Fishing Gear used by Consulted Fishery Communities 

Gear Location Size of boat Location in water 

depth 

Gill Netting Hein Ze, Maungmakan, 

Long Lon, Offshore Dawei 

Small/Medium/ 

Large 

Middle 

Longline Hein Ze, Maungmakan, 

Long Lon, Offshore Dawei 

Small Bottom 

Hook and Line Hein Ze, Maungmakan, 

Long Lon 

Small Bottom 

Encircle Gill Net Hein Ze, Maungmakan, 

Long Lon 

Large Bottom  

Drift netting Hein Ze Small N/A 

Cast net Offshore Dawei N/A N/A 

 

Figure 5.31 Examples of Offshore Fishing Vessels in Myanmar 

Source: Maung Aye & Ko Ko (2013) (1) 

  

                                                      

(1)  Maung Aye, K., Ko Ko, W., “Trawl Fishery Management Myanmar, APFIC Regional Expert Workshop on Topical 

Trawl Fishery Management, 30 September – 4 October 2013, Phuket, Thailand 
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5.5.4.3 Seasonality of Fishing 

 Secondary data 5.5.4.3 (1)

Dry Season (November to April): Previous discussions with locals fishermen in 

the region has suggested that November to April is the best season for fishing 

in terms of weather condition. Due to the better weather conditions, fishing 

boats are able to travel greater distances from shore in a safer manner during 

this dry winter season. Fishing takes place during this period in shallow-

water, across the continental slope and in deep-water.  

Rainy Season (May to October): Fishing during the rainy season is noted to be 

difficult for offshore fishing especially in offshore waters due to poor weather 

conditions. From June to August 2015, only 50% of the offshore fishing vessels 

were allowed by the DoF to go fishing. The closed period and also percentage 

of vessels allowed to fish are reported to vary between years. 

For inshore fishing by small boats, the best period of fishing in terms of catch 

value is reported to be from April to October and the exact window appears to 

be varied across villages.  

 Findings from Consultation with Fishing Communities 5.5.4.3 (2)

Consulted fishermen in Yae Township reported that the peak fishing months 

for offshore fishing near the Project area are April, May, September, October, 

November, and December, with May being the best of the peak months. 

Dawei fisherman reported that May through August were their peak months, 

and the best period for Ye Phyu fisherman is September through November. 

5.5.5 Shipping and Navigation 

The Gulf of Martaban has limited shipping activity with only one main 

shipping lane from Yangon heading to the Straits of Malacca in the south. 

Figure 5.32 shows an overview of vessel traffic passing through and nearby 

Block M9. Block M9 is located within this shipping route, therefore, there is 

potential for interactions with shipping traffic to occur. 

International sea routes for trading around the world are shown in Figure 5.33. 

At the present time, transportation between Pacific Ocean and the Middle East 

region are mainly via three existing routes: Malacca Route, Sunda Route, and 

Lombok Route, as shown in Figure 5.34. There are more than 500,000 ships of 

all sizes passing through these three routes every year. Block M9 is far from 

these international routes, thus marine traffic is expected to be low. However, 

there exists the potential for oil tanker routes to be established near Block M9. 

Potential oil tanker lanes from the major oil tanker lane to Malacca Strait to 

Yangon are shown in Figure 5.35. 
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Figure 5.32 Vessel Traffic nearby Block M9 

Source: http://marinetraffic.com/ 

Figure 5.33 Major Sea Routes around the World 

Source: http://mardekippel.blogspot.com/2012_07_01_archive.html 

  

 

 

http://marinetraffic.com/
http://mardekippel.blogspot.com/2012_07_01_archive.html
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Figure 5.34  Existing Major Sea Routes 

Source: Chanin Chuen-Im and Jiin Jen Lee (2011), modified by ERM (2016) 

Figure 5.35 Potential Oil Tanker Lanes to Myanmar 

Source: Soe-Htun and Tint Swe (2014) (1) 

                                                      

(1)  Training on Socioeconomic Monitoring (SocMon) Methodology for Evaluation of Socioeconomics and Marine 

Resources Utilization at Selected Coastal Communities in Myanmar Mawlamyine University, Mon State and Asin 

Village, Ye Township 9-19 January 2014, http://www.boblme.org/ 
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5.5.5.1 Ports 

Myanmar has a total of nine (9) ports that serve coastal and seaborne trade 

(Figure 5.36). Currently 3 ports are under construction. 

Port of Yangon, situated on the Yangon River about 32 km inland from 

Elephant Point on the Gulf of Martaban, is the primary port of Myanmar and 

handles about 90 % of the country's exports and imports. (1) 

The coastal area including the Ayeyarwady delta is used by some river traffic 

including traffic to Yangon. (2)  

The Project will utilize the port located at Thaketa for emergency supplies. 

  

                                                      

(1)  Myanmar Port Authority, 2012 

(2)  Hydrographer of the Navy 1978 
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Figure 5.36 Port Locations in Myanmar 

Source: http://www.myanmarburma.com/article/807/major-ports, modified by ERM (2014) 

  

 

 

http://www.myanmarburma.com/article/807/major-ports


  

ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA NOVEMBER, 2017 

5-94 

5.5.5.2 Submarine Cable & Pipelines 

A gas pipeline, constructed by MOGE’s national team, is routed from offshore 

Yadana Field and Yetakun Field through Kanbauk Pipeline Center, as shown 

in Figure 5.37. 

A 24 inch Myanmar Domestic Gas Pipeline is routed from Yadana Field, 

situated at the boundary of M5 and M6, and then to Dawnyein Pipeline Center 

to Yangon (both receiving and transmission station). 

Figure 5.37 Gas Pipelines near the Project Area 

Source:  MOGE (2009), Total (2010), Myanmar Information Management Unit (2012), modified 

by ERM (2016)  
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5.5.6 Regional Oil and Gas Exploration 

The region currently supports several industries including petroleum 

exploration and production. With the lifting of international sanctions, licensing 

has begun on a number of offshore oil and gas license Blocks in Myanmar. In 

2014, the Ministry of Energy announced that 10 shallow water and 10 deep 

water Blocks had been awarded in Myanmar waters (1). The recently awarded 

license Blocks within the Moattama Area are listed in Table 5.27. 

Table 5.27 Recently Awarded Oil and Gas License Blocks in Moattama Area 

Block Operators 

Shallow water 

M-4 Oil India Ltd., Mercator Petroleum Ltd., and Oilmax Energy 

M-7 Tap Oil Limited (Tap Oil) (Tap Energy (M-7) Pte Ltd) 

M-8 Berlanga Group (Berlanga Myanmar Pte Ltd) 

M-15 Transcontinental Group 

M-17 Reliance Industries Ltd (RIL) 

M-18 Reliance Industries Ltd (RIL) 

Deep Water 

MD-2 ENI Myanmar 

MD-4 ENI Myanmar 

MD-5 Shell Myanmar Energy and MOECO 

Zawtika Field Development takes place in Block M9 and M11, which includes 

the development of the Zawtika, Kakonna and Gawthaka fields. The 

development started delivering natural gas for domestic use in Myanmar in 

March 2014 and exporting natural gas to Thailand in August 2014 (2). 

Within Blocks M5 and M6, there is the existing Yadana Gas Development 

which began production in 1998 (3).  

There is another existing development in Blocks M12, M13 & M13; the 

Yetagun Gas Development. The Yetagun field was discovered in 1992 and 

commercial production started in May 2000. The field is expected to continue 

production until 2030 (4).  

  

                                                      

(1) Oil and gas Journal, online. Myanmar awards exploration blocks. Available at 

http://www.ogj.com/articles/2014/03/myanmar-awards-exploration-blocks.html  

(2) Offshore Technology Online: http://www.offshore-technology.com/projects/zawtika-gulf-martaban-myanmar-

burma/ 

(3)  Offshore Technology Online: http://www.offshore-technology.com/projects/yadana-field/  

(4)  Offshore Technology Online: http://www.offshore-technology.com/projects/yetagun-gas-and-condensate-field/  

http://www.ogj.com/articles/2014/03/myanmar-awards-exploration-blocks.html
http://www.offshore-technology.com/projects/zawtika-gulf-martaban-myanmar-burma/
http://www.offshore-technology.com/projects/zawtika-gulf-martaban-myanmar-burma/
http://www.offshore-technology.com/projects/yadana-field/
http://www.offshore-technology.com/projects/yetagun-gas-and-condensate-field/
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5.5.7 Public Health  

5.5.7.1 Health Statistics 

In 2008, in all of Myanmar, the leading causes of morbidity were “Certain 

infectious and parasitic diseases” (20.5%), “Pregnancy, childbirth and 

puerperium” (16.1%), and “Injury, poisoning and certain other consequences 

of external causes” (14.3%). The leading causes of mortality were “Certain 

infectious and parasitic diseases” (26.7%), “Diseases of the circulatory system” 

(16.2%), and “Injury, poisoning and certain other consequences of external 

causes” (10.5%).  

5.5.7.2 Health Services 

The distribution of health facilities in Ayeyarwady Region, Tanintharyi 

Region, and Mon State according to the Ministry of Health is summarized in 

Table 5.28.   

Table 5.28  Distribution of Health Facilities in 2011 

Health Facility Mon State Ayeyarwady Region Tanintharyi Region 

General hospital 1 5 2 

District hospital 1 -- 4 

Township hospital 8 21 4 

Station hospital 21 67 19 

Rural health center 62 204 86 

Doctors (Physicians) 186 410 159 

Sub health center 295 565 243 

Nurses 347 997 315 

Midwives 411 1217 260 

Station hospital 20 63 19 

Source: MIMU Baseline Data 2011-12 

5.5.8 Tourist Attractions and Recreational Areas 

Tourism is a recent and slowly developing sector in Myanmar. However, the 

number of visitors has been increasing in recent years, and the government 

has been encouraging tourism. The total number of international tourists 

arriving in Myanmar during 2011 - 2014 is shown in Table 5.29. 

In the 2013-2014 fiscal year, 29.67% number of tourists increasing from 

previous fiscal year (2012-2013). 
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Table 5.29 Number of International Tourist Arrivals in Myanmar, 2011-2014 

Fiscal Year Tourists (Number) 

Total by Air by Sea by Land 

2011-2012 866,989 425,847, 137,437 303,705 

2012-2013 1,309,225 660,281 159,282 489,662 

2013-2014 1,967,680 826,308 227,118 914,254 

Source: Ministry of Hotel and Tourism, posted by the National Planning & Economic 

Development of Myanmar website, February 2014. 

Note:  Includes visitors with visa and daily or overnight travelers with border pass. 

The nearest tourist attractions to the Project are Narcondam Island and Coco 

Island, approximately 83 and 149 km. from Block M9. Distances from the 

Project are provided in Figure 5.38.  

Narcondam Island is a small volcanic island located in the Andaman Sea, 

covering an area of 6.81 sq.km. The island is declared a sanctuary and is the 

only abode of Narcondam Hornbill. The waters surrounding Narcondam 

Island are known to be a diver's paradise. The island is very remote and 

diving is accessible only via a live-aboard. 

The Burmese government has decided to promote the Coco island to be a 

resort destination as of 2015. Coco islands has a lodge constructed on an old 

section from the hospital. There are currently only 30 tourist passes issued for 

tourists to visit the island at one time. The island's attractions include an Old 

Monastery, a school, and an old resthouse on the island belonging to an elder 

Burmese. 
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Figure 5.38 Tourist Attractions near Project Study Area 

Source: ERM 
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5.6 CULTURAL COMPONENTS 

No known offshore culture heritage was identified in the Block M9 or in the 

waters of offshore Tanintharyi Region through review of available desktop 

information.  

5.7 VISUAL COMPONENTS 

Given that the Project is located over 113 km (70 miles) from the nearest 

coastline and the survey vessels will be transient, there are unlikely to be any 

visual impacts from the Project.  
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6 IMPACT ASSESSMENT AND MITIGATION MEASURES 

This chapter of the EIA provides an assessment of potential impacts arising 

from the Project. The impacts are organized by topic, and have been divided 

into three main aspects: environment, social and health. The contents 

presented in this chapter are as follows: 

Section 6.1 Impact Assessment Methodology and Approach; 

Section 6.2 Identification of Impacts; 

Section 6.3 Impact Assessment and Mitigation. 

6.1 IMPACT ASSESSMENT METHODOLOGY AND APPROACH 

6.1.1 Impact Assessment 

Impact identification and assessment starts with scoping and continues 

through the remainder of the impact assessment process. The principal impact 

assessment steps are summarized in Figure 6.1 and comprise: 

 Impact prediction: to determine what could potentially happen to 

resources/receptors as a consequence of the Project and its associated 

activities. 

 Impact evaluation: to evaluate the significance of the predicted 

impacts by considering their magnitude and likelihood of occurrence, 

and the sensitivity, value and/or importance of the affected 

resource/receptor. 

 Mitigation and enhancement: to identify appropriate and justified 

measures to mitigate negative impacts and enhance positive impacts. 

 Residual impact evaluation: to evaluate the significance of impacts 

assuming effective implementation of mitigation and enhancement 

measures. 
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Figure 6.1 Impact Assessment Process 

 

6.1.1.1 Prediction of Impacts 

Prediction of impacts is essentially an objective exercise to determine what 

could potentially happen to the environmental and social sensitive 

receptors/resources as a consequence of the Project and its associated 

activities. From the potentially significant interactions identified in scoping, 

the potential impacts to the various resources/receptors are elaborated. The 

diverse range of potential impacts considered in the assessment process 

typically results in a wide range of prediction methods being used, including 

quantitative, semi-quantitative and qualitative techniques. 

6.1.1.2 Evaluation of Impacts 

6.1.1.2 (1) Description of Impact Characteristics 

Once the prediction of impacts is complete, each impact is described in terms 

of its various relevant characteristics (e.g., type, scale, duration, frequency, 

extent). The terminology used to describe impact characteristics is shown in 

Table 6.1.  
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Table 6.1 Impact Characteristic Terminology 

Characteristic Definition Designations 

Type A descriptor indicating the 

relationship of the impact to the 

Project (in terms of cause and 

effect). 

 Direct 

 Indirect 

 Induced 

Extent The “reach” of the impact (e.g., 

confined to a small area around 

the Project Footprint, projected for 

several kilometres, etc). 

 Local  

 Regional  

 International 

Duration The time period over which a 

resource / receptor is affected. 

 Temporary  

 Short-term  

 Long-term 

Scale The size of the impact (e.g., the 

size of the area damaged or 

impacted, the fraction of a 

resource that is lost or affected, 

etc) 

[no fixed designations; intended to be a 

numerical value or a qualitative 

description of “intensity”] 

Frequency A measure of the constancy or 

periodicity of the impact. 

[no fixed designations; intended to be a 

numerical value or a qualitative 

description] 

The definitions for the “type” designations are shown in Table 6.2. Definitions 

for “extent”, “duration”, “scale”, and “frequency” are resource/receptor-

specific.  

Table 6.2 Impact Type Definitions 

Designations Definition 

Direct Impacts that result from a direct interaction between the Project and a 

resource/receptor. 

Indirect Impacts that follow on from the direct interactions between the Project and its 

environment as a result of subsequent interactions within the environment. 

Induced Impacts that result from other activities (which are not part of the Project) that 

happen as a consequence of the Project. 

The above characteristics and definitions apply to planned and unplanned 

events. An additional characteristic that pertains only to unplanned events is 

likelihood. The likelihood of an unplanned event occurring is designated using a 

qualitative scale, as described in Table 6.3. 

Table 6.3 Definitions of Likelihood Designations (for Unplanned Events only) 

Likelihood Definition 

Unlikely The event is unlikely but may occur at some time during normal operating 

conditions. 

Possible The event is likely to occur at some time during normal operating conditions. 

Likely The event will occur during normal operating conditions (i.e., it is essentially 

inevitable). 
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6.1.1.2 (2) Determining Impact Magnitude 

Once impact characteristics are defined, the next step in the impact assessment 

phase is to assign each impact a ‘magnitude’. Magnitude is typically a 

function of some combination (depending on the resource/receptor in 

question) of the following impact characteristics: 

 Extent 

 Duration 

 Scale 

 Frequency 

Additionally, for unplanned events only, magnitude incorporates the 

‘likelihood’ factor discussed above. 

Magnitude essentially describes the intensity of the change that is predicted to 

occur in the resource/receptor as a result of the impact. The magnitude 

designations themselves are universally consistent, but the definitions for 

these designations vary depending on the resource/receptor. The universal 

magnitude designations are: 

 Positive 

 Negligible 

 Small 

 Medium 

 Large 

In the case of a positive impact, no magnitude designation (aside from 

‘positive’) is assigned. It is considered sufficient for the purpose of the impact 

assessment to indicate that the Project is expected to result in a positive impact, 

without characterizing the exact degree of positive change likely to occur. 

The impact magnitude for marine species, marine habitats and water quality 
impacts is provided in Table 6.4, Table 6.5, and  

Table 6.6, respectively. The impact magnitude criteria for the social 

assessment are provided in Table 6.7.  

Table 6.4 Impact Magnitude for Marine Species 

Magnitude 

Designation 

Definition 

Large May affect an entire population or species in sufficient magnitude to cause a 

decline in abundance and/ or change in distribution beyond which natural 

recruitment (reproduction, immigration from unaffected areas) would not 

return that population or species, or any population or species dependent upon 

it, to its former level within several generations.  

Medium May affects a portion of a population and may bring about a change in 

abundance and/ or distribution over one or more generations, but does not 

threaten the integrity of that population or any population dependent on it. 

Small May affect specific group of localised individuals within a population over a 

short time period (one generation or less), but does not affect other trophic levels 

or the population itself. 
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Negligible Immeasurable, undetectable or within the range of normal natural variation.  

Table 6.5 Impact Magnitude for Marine Habitats 

Magnitude 

Designation 

Definition 

Large May affect the integrity of an area or region, by substantially changing, in the 

long term, its ecological features, structures and functions, across its whole area, 

that enable it to sustain the habitat, complex of habitats and/or population 

levels of species that makes it important. 

Medium May affect some, if not all, of the area’s ecological features, structures and 

functions in the short or medium term. The area or region may be able to 

recover through natural regeneration and restoration. 

Small May cause some minor impacts of limited extent, or to some elements of the 

area, are evident but easy to recover through natural regeneration. 

Negligible Immeasurable, undetectable or within the range of normal natural variation.  

 

Table 6.6 Impact Magnitude for Marine Water Quality 

Magnitude 

Designation 

Definition 

Large Change in water quality over a large area that lasts over the course of several 

months with quality likely to cause secondary impacts on marine ecology; 

and/or  

Routine exceedance of benchmark effluent discharge limits  

Medium Temporary or localised change in water quality with water quality returning to 

background levels thereafter and/or 

Occasional exceedance of benchmark effluent discharge limits  

Small Slight change in water quality expected over a limited area with water quality 

returning to background levels within a few metres and/or 

Discharges are well within benchmark effluent discharge limits  

Negligible Immeasurable, undetectable or within the range of normal natural variation 

 

Table 6.7 Impact Magnitude for Social Impacts 

Magnitude 

Designation 

Definition 

Large Change dominates over baseline conditions. Affects the majority of the 

area or population in the area of influence and/or persists over many 

years. The impact may be experienced over a regional or national area. 

Medium Clearly evident difference from baseline conditions. Tendency is that 

impact affects a substantial area or number of people and/or is of 

medium duration. Frequency may be occasional and impact may 

potentially be regional in scale. 

Small Perceptible difference from baseline conditions. Tendency is that 

impact is local, rare and affects a small proportion of receptors and is 

of a short duration. 

Negligible Change remains within the range commonly experienced within the 

household or community. 

 

  



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-6 

6.1.1.2 (3) Determining Resource/Receptor Sensitivity 

In addition to characterizing the magnitude of impact, the other principal 

impact evaluation step is definition of the sensitivity (including vulnerability 

and importance) of the impacted resource/receptor. There are a range of 

factors to be taken into account when defining the sensitivity of the 

resource/receptor, which may be physical, biological, cultural or human. 

Other factors may also be considered, such as legal protection, government 

policy, stakeholder views and economic value. 

As in the case of magnitude, the sensitivity designations themselves are 

universally consistent, but the definitions for these designations vary on a 

resource/receptor basis. The sensitivity designations for all resources/ 

receptors are: 

 Low 

 Medium 

 High  

The receptor sensitivities for marine species, marine habitats and water quality 

are provided in Table 6.8, Table 6.9, and Table 6.10, respectively. The receptor 

sensitivity criteria for the social assessment are provided in Table 6.11. 

Table 6.8 Receptor Sensitivity for Marine Habitat 

Sensitivity 

Designation 

Definition  

High A habitat that has designated conservation status at an international scale 

(e.g. IUCN).  

Areas of particular biodiversity importance that may support populations of 

restricted range, endemic or endangered species, or is in itself unique or 

threatened.  

Medium A habitat that has designated conservation status at a national or regional 

scale.  

Areas composed of viable assemblages of plant and/or animal species of 

largely native origin, and/or where human activity has not essentially 

modified an area’s primary ecological functions and species composition. 

Low A habitat not protected by law.  

Areas that may contain a large proportion of plant and/or animal species of 

non-native origin, and/or where human activity has substantially modified 

an area’s primary ecological functions and species composition. 
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Table 6.9 Receptor Sensitivity for Marine Species 

Sensitivity 

Designation 

Definition  

High A species population that has designated conservation status at an 

international scale (e.g. IUCN).  

A species that is globally rare. A keystone species fundamental to the 

functioning of the ecosystem.  

Medium A species population that has designated conservation status at a national 

or regional scale.  

A species common globally but rare locally. Important to ecosystem 

functions or under threat or population in decline. 

Low A species not protected by law. 

Not critical to other ecosystem functions (e.g. as prey to other species or as 

predator to potential pest species) or common / abundant locally.  

 

Table 6.10 Receptor Sensitivity for Marine Water Quality 

Sensitivity 

Designation 

Definition  

High Existing water quality is already under stress and/ or the ecological 

resources it supports are very sensitive to change (secondary ecological or 

health impacts are likely). 

Medium Existing water quality already shows some signs of stress and/ or supports 

ecological resources that could be sensitive to change in water quality. 

Low Existing water quality is good and the ecological resources that it supports 

are not sensitive to a change in water quality. 

 

Table 6.11 Receptor Sensitivity for Local Communities, Fishermen and Other Marine 

Users 

Sensitivity 

Designation 

Definition  

High Profound or multiple levels of vulnerability that undermine the ability to adapt 

to changes brought by the Project. 

Medium Some but few areas of vulnerability; but still retaining an ability to at least in 

part adapt to change brought by the Project. 

Low Minimal vulnerability; consequently with a high ability to adapt to changes 

brought by the Project and opportunities associated with it. 

 

6.1.1.2 (4) Determining Impact Significance 

Once magnitude of impact and sensitivity of resource/receptor have been 

characterized, the significance can be assigned for each impact. Impact 

significance is designated using the matrix shown in Table 6.12. 
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Table 6.12 Impact Significance 

 
Sensitivity of Resource/Receptor 

Low Medium High 

M
a

g
n

it
u

d
e

 o
f 

Im
p

a
ct

 

Negligible Negligible Negligible Negligible 

Small Negligible Minor Moderate 

Medium Minor Moderate Major 

Large Moderate Major Major 

The matrix applies universally to all resources/receptors, and all impacts to 

these resources/receptors, as the resource/receptor-specific considerations are 

factored into the assignment of magnitude and sensitivity/vulnerability/ 

importance designations that enter into the matrix. Box A provides a context 

for what the various impact significance ratings signify. 

It is important to note that impact prediction and evaluation take into account 

any embedded controls (i.e., physical or procedural controls that are already 

planned as part of the Project design, regardless of the results of the impact 

assessment process). This avoids the situation where an impact is assigned a 

magnitude based on a hypothetical version of the Project that considers none 

of the embedded controls. 
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Box A Context of Impact Significances 

 

  

An impact of negligible significance is one where a resource/receptor 
(including people) will essentially not be affected in any way by a 
particular activity or the predicted effect is deemed to be ‘imperceptible’ 
or is indistinguishable from natural background variations. 

An impact of minor significance is one where a resource/receptor will 
experience a noticeable effect, but the impact magnitude is sufficiently 
small and/or the resource/receptor is of low sensitivity/ vulnerability/ 
importance. In either case, the magnitude should be well within 
applicable standards. 

An impact of moderate significance has an impact magnitude that is 
within applicable standards, but falls somewhere in the range from a 
threshold below which the impact is minor, up to a level that might be 
just short of breaching a legal limit. Clearly, to design an activity so that 
its effects only just avoid breaking a law and/or cause a major impact is 
not best practice. The emphasis for moderate impacts is therefore on 
demonstrating that the impact has been reduced to a level that is as low 
as reasonably practicable (ALARP). This does not necessarily mean that 
impacts of moderate significance have to be reduced to minor, but that 
moderate impacts are being managed effectively and efficiently. 

An impact of major significance is one where an accepted limit or 
standard may be exceeded, or large magnitude impacts occur to highly 
valued/sensitive resource/receptors. An aim of EIA is to get to a position 
where the Project does not have any major residual impacts, certainly not 
ones that would endure into the long-term or extend over a large area. 
However, for some aspects there may be major residual impacts after all 
practicable mitigation options have been exhausted (i.e. ALARP has been 
applied). An example might be the visual impact of a facility. It is then 
the function of regulators and stakeholders to weigh such negative 
factors against the positive ones, such as employment, in coming to a 
decision on the Project. 
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6.1.2 Identification of Mitigation and Enhancement Measures 

Once the significance of an impact has been characterised, the next step is to 

evaluate what mitigation and enhancement measures are warranted. For the 

purposes of this impact assessment, the following mitigation hierarchy has 

been adopted: 

 Avoid at Source, Reduce at Source: avoiding or reducing at source 

through the design of the Project (e.g., avoiding by siting or re-

routing activity away from sensitive areas or reducing by restricting 

the working area or changing the time of the activity). 

 Abate on Site: add something to the design to abate the impact (e.g., 

pollution control equipment, traffic controls, perimeter screening and 

landscaping). 

 Abate at Receptor: if an impact cannot be abated on-site then control 

measures can be implemented off-site (e.g., noise barriers to reduce 

noise impact at a nearby residence or fencing to prevent animals 

straying onto the site). 

 Repair or Remedy: some impacts involve unavoidable damage to a 

resource (e.g. agricultural land and forestry due to creating access, 

work camps or materials storage areas) and these impacts can be 

addressed through repair, restoration or reinstatement measures. 

 Compensate in Kind, Compensate Through Other Means: where 

other mitigation approaches are not possible or fully effective, then 

compensation for loss, damage and disturbance might be appropriate 

(e.g., planting to replace damaged vegetation, financial compensation 

for damaged crops or providing community facilities for loss of 

fisheries access, recreation and amenity space). 

The priority in mitigation is to first apply mitigation measures to the source of 

the impact (i.e., to avoid or reduce the magnitude of the impact from the 

associated Project activity), and then to address the resultant effect to the 

resource/receptor via abatement or compensatory measures or offsets (i.e., to 

reduce the significance of the effect once all reasonably practicable mitigations 

have been applied to reduce the impact magnitude). 

6.1.3 Residual Impact Evaluation 

Once mitigation and enhancement measures are declared, the next step in the 

EIA Process is to assign residual impact significance. This is essentially a 

repeat of the impact assessment steps discussed above, considering the 

implementation of the proposed mitigation and enhancement measures. 
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6.2 IDENTIFICATION OF IMPACTS 

For the proposed Project, potential impacts have been identified through a 

systematic process whereby the features and activities (both planned and 

unplanned) associated with the preparation, operation and decommissioning 

of the Project have been considered with respect to their potential to interact 

with resources/receptors.  

As a tool for conducting scoping, a Scoping Matrix has been utilized, and is 

presented in Table 6.13. The Scoping Matrix presents the various Project 

activities that could reasonably act as a source of impact down the vertical 

axis, and the resources/receptors relevant to the baseline environment have 

been listed across the horizontal axis. Each resulting cell on the Potential 

Interactions Matrix thus represents a potential interaction between a Project 

activity and a resource/receptor. Potential impacts have each been classified 

in one of three categories: 

 No interaction (White Cell): where the Project is unlikely to interact 

with the resource/receptor (e.g., wholly marine projects may have no 

interaction with the terrestrial environment); 

 Interaction likely, but not likely to be significant (Grey Cell): where 

there is likely to be an interaction, but the resultant impact is unlikely 

to change baseline conditions in an appreciable/detectable way; and 

 Significant interaction (Black Cell): where there is likely to be an 

interaction, and the resultant impact has a reasonable potential to 

cause a significant effect on the resource/receptor. 

It should be noted that the list of project activities is not intended to be 

exhaustive but rather an identification of key aspects of the Project operations 

that have the potential to interact with the environment/ cause environmental 

impacts. The list of resources/receptors is also a focused list of the key aspects 

of the environment that are considered vulnerable or important in the context 

of Project activities in Block M9.  
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Table 6.13  Potential Impacts to Receptors / Resources from the Zawtika Phase 1C/1D Production Expansion Project 

Project Phases and Activities 
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General Project Activities (All Phases)                           

1 Crew/Materials Transport                           

2 Shore Base Support                           

3 Offshore Fuel Storage & Handling                           

4 Hazardous Materials Handling and Storage                           

5 Wastewater and Vessel Operational Discharges                           

6 
Non-Hazardous and Hazardous Waste Handling and 

Storage 

                          

7 Energy Use (air emissions from generators, etc.)                           

8 Labour, equipment & services supply               

9 Presence of Equipment and Facilities               

Installation                           

10 Production Platform Installation                         

11 Pipeline Installation                         

12 Pipeline Hydrotest               

Drilling                           

13 Rig Placement                           

14 Mud & Cuttings Discharge                           
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Project Phases and Activities 
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Production                           

15 Produced Water Generation and Disposal                           

16 Venting/Flaring                           

Unplanned Events                           

17 Accidental Release                            

18 Collision                           

19 Well Blowout               

20 Fire or Explosion                           

Key: 

 Interactions Identified as Unlikely 

 Interactions Likely, but Not Likely to Lead to Significant Impacts 

 Interactions are Likely to Result in Significant Impacts 

 

 



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-14 

6.2.1 Summary of Scoped-Out (Non-Significant) Impacts 

Table 6.14 shows the resources/receptors for which interactions are unlikely 

from all Project activities, as well as resources/receptors with interactions that 

have been identified as likely, but which are not likely to lead to significant 

impacts.  



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-15 

Table 6.14 Summary of Unlikely and/or Non-Significant Impacts 

Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

All Sensitive Ecosystems  No sensitive receptors located near the Project site, as it is far offshore, over 80 km from the nearest island. 

(no impacts caused by any project 

activity for these 

resources/receptors) 

Visual Aesthetics  No sensitive receptors located near the Project site, as it is far offshore, over 80 km from the nearest island. 

 Underwater Archaeology  Project is located in open sea in deep water. There are no known archaeological resources in the Project area. 

 Tourism and Recreation   Project is located in open sea in deep water. Nearest diving site is over 80 km from Project area. 

 Risk of physical interaction between Project and divers/dive boats is extremely low. 

 Existing control measures are adequate to mitigate the potential impact. 

General Project Activities   

Crew/Materials Transport Air Quality/GHG 

Emissions 

 Potential for deterioration of air quality from fuel combustion. However, air quality problems are not typically a 

significant issue for offshore activities (ie. remote).  

 Because air pollutants will be emitted during a limited period, the Project is located in an open area, and no 

communities or operations are located nearby, no significant environmental impacts from the air emissions due to 

crew/material transport are expected. In addition, regular maintenance of generators will be conducted to minimize 

emissions. 

 Slight increase in ambient concentrations of gaseous pollutants - temporary activity. 

 Emissions well dispersed prior to arrival over land.  

 Vessels will be in compliance with MARPOL 73/78 Regulations for the prevention of air pollution from ships (Annex 

VI), so no significant impacts on ambient air quality are anticipated due to crew/material transport. 

 Marine Life and Marine 

Ecology 

 

 The potential for vessels to collide with marine fauna (especially marine mammals) is not expected to be significant 

given vessel type, the small number of vessels and the slow speeds of vessels (10 to 12 knots en route).  

Shore Base Support Socio-Economy  Temporary provision of local labour, vessel rental, and employment, and increased use of local services.  

 Small positive impact, but not significant. 

 Public Health  Potential injuries or illness due to exposure to harmful substances or accidents. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as follows: 

o Implement relevant components of PTTEPI's SSHE Management System. 

o Implement PTTEPI’s Occupational Health Management Standard. 

o Ensure that all employees wear appropriate PPE, and implement PTTEPI’s Personal Protective Equipment 

Standard. 

 Occupational Health and 

Safety 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

o In case of emergency or accident affecting occupational health and safety, implement PTTEPI’s Emergency and 

Crisis Management Plan and conduct rehearsal/training for staff to handle emergency situations. 

o In case of tropical storm/cyclone, implement PTTEPI’s Tropical Revolving Storm Procedure. 

o Personnel will be provided with safety training to ensure that all workers practice under safety operation and 

regulation of work, as per PTTEPI’s SSHE Training & Competency Standard. 

o Implement PTTEPI’s Safety Case Standard. 

o Implement PTTEPI’s Life Saving Program Standard. 

o Implement PTTEPI’s Offshore Medical Emergency Response Plan (MERP). 

o Implement PTTEPI’s Crisis Communications Plan. 

o Provide first-aid kits and first-aid rooms on ZPQ. 

o Provide proper sanitary systems including drinking water, potable water, toilet, and waste management.  

o Cooperate with the nearest health center/hospital in order to immediately support response to emergency events, 

as per PTTEPI’s MERP. Duty Manager and Emergency Management Team for Medevac response or Medical 

Referral in case of emergency events. 

o Implement following operational measures for prevention and control of accidents: 

o Safety method for working with machines/equipment 

o Procedure for safety operation 

o Provide SDS for all chemicals 

o Regulations for fuel storage and waste management  

o Compliance monitoring system and manifest system for hazardous wastes 

o Provide fire protection equipment and manual for emergency management at project site. 

o Set a suitable safety zone around the Project area and provide boats to notify fishing boats and commercial vessels 

to avoid entering the operation area. 

o Provide safety measures relating to chemical hazards: 

o Store chemicals in closed containers and place in a chemical storage area with good ventilation. 

o Provide chemical protection equipment for workers handling chemicals and check the equipment usage of 

workers, such as respiratory protection devices, chemical protection gloves, dust protection glasses, and safety 

suite. 

o Provide eye wash stations in chemical storage areas. 

o Provide Chemical Spill Kits in chemical storage areas. 

o Carry out routine inspection and preventive maintenance for all machinery as per maintenance schedule/ 

recommended by manufacturers. 

o Provide personal protection equipment (PPEs/ear muff/ear plug) to workers working on high level noise 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

activities. 

o Provide warning labels/signs and limit working duration in high noise area. 

o Implement relevant components of PTTEPI's SSHE Management System, including the following: 

o In case of emergency or accident affecting community health and safety, follow PTTEPI’s Emergency and Crisis 

Management Plan, including procedures in the event of an accidental vessel collision. 

o Cooperate with the nearest health center/hospital in order to immediately support response to emergency events, 

as per PTTEPI’s MERP. 

Offshore Fuel Store & Handling Air Quality/GHG 

Emissions 

 Potential for deterioration of air quality from fuel combustion. However, air quality problems are not typically a 

significant issue for offshore activities (ie. remote).  

 Because air pollutants will be emitted during a limited period, the Project is located in an open area, and no 

communities or operations are located nearby, no significant environmental impacts from the air emissions due to fuel 

store/handling are expected.  

 Slight increase in ambient concentrations of gaseous pollutants - temporary activity. 

 Emissions well dispersed prior to arrival over land.  

 Seawater Quality  Project could generate hazardous wastes from offshore fuel storage and handling. Inappropriate management 

(including transportation, storage, and disposal) of waste could impact seawater quality, and marine life and marine 

ecology. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as described 

below for Hazardous Materials Handling and Storage. 

 Marine Life and Marine 

Ecology 

 

Hazardous Materials Handling 

and Storage 

Seawater Quality  Project utilizes some hazardous materials during operations. Inappropriate management (including transportation, 

storage, and disposal) of materials could impact seawater quality, marine life and marine ecology, and have 

secondary impacts to public health and occupational health and safety. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as follows: 

o Implement the relevant components of PTTEPI’s SSHE Management System (Annex C), including PTTEPI 

Emergency and Crisis Management Plan (in case of oil or chemical spills), PTTEPI Spill Contingency Plan, PTTEPI 

SSHE Training & Competency Standard, PTTEPI Incident Management Standard, and PTTEPI Waste Management 

Plan. 

o Each vessel greater than 400 gross tons will comply with all fuel storage, waste treatment and disposal 

regulations/procedures (MARPOL 73/78 requirements, PTTEPI and contractor procedures). 

o Comply with all Myanmar and International Maritime Organization (IMO) regulations or standards regarding 

vessel seaworthiness and maritime safety. 

o Separate and store chemicals according to their characteristics. 

o Store only necessary amounts of lubricants, fuels, paints, and other chemicals. 

 Marine Life and Marine 

Ecology 

 Public Health 

 Occupational Health and 

Safety 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

  o The ZPQ, WPs and rig shall be provided with drip tray to prevent oil and chemical spills. Any spilled oil and 

chemical will be collected into a sealed container.  

o Regularly monitor safety zone within 500 m-radius surrounding ZPQ, WPs and rig to prevent any accidents. 

o Provide appropriate lights and warning signals on all vessels to prevent accidental collision. 

o Conduct routine inspections for any leakage and damages, and preventative maintenance of equipment/facilities 

used in fluid storage (fuel, oil, chemicals, etc).  

o Ensure proper training in the use and handling of the relevant chemicals and standard safety procedures 

implemented by all contractors. 

o Provide spill clean up kits. 

o Handle all chemicals according to their SDS.  

o Install an appropriate control valve for pipe work relating to chemical and fuel transfer.  Perform valve inspection 

and conduct a pressure test before every use. 

Currently implemented control measures are adequate to mitigate the potential impact.  

Wastewater and Vessel 

Operational Discharges 

Fishing 

Community/Fisheries 

 Potential water pollution from effluent discharges, which could have secondary impacts on fisheries or public health. 

However, discharges to the marine environment from vessels will comply with MARPOL 73/78 Regulations, hence 

no significant impacts are expected to occur to any of these receptors from vessel discharges. 

 Quantity and quality of aquatic biota could decrease from deteriorated seawater quality, causing a reduction in the 

amount of fish suitable for sale/consumption. However, as discharges in compliance with MARPOL 73/78, these 

secondary impacts are non-significant. 

 Project will be operated offshore, far from communities (more than 80 from nearest land), so impacts to communities 

are extremely unlikely. 

 Discharges in compliance with MARPOL 73/78. 

 Rapid dilution/ dispersion in offshore waters.  

 Existing control measures are adequate to mitigate the potential impact. 

 Public Health 

Non-Hazardous and Hazardous 

Waste Handling and Storage 

Seawater Quality  Project could generate various types of hazardous and non-hazardous wastes. Inappropriate management (including 

transportation, storage, and disposal) of waste could impact seawater quality, marine life and marine ecology, and 

have secondary impacts on public health. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as follows: 

o Manage waste at offshore facilities in compliance with the requirements under MARPOL 73/78 and PTTEPI’s 

Waste Management Plan. 

o Segregate non-hazardous waste including food waste, paper, aluminum can, glass, rag and other wastes in 

separate containers or proper areas. 

o Grind food waste to a size less than 25 mm before discharge into the sea at a distance of 12 nautical miles (22.22 

 Marine Life and Marine 

Ecology 

 Public Health 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

km) from shore, in a location that is not located in coral reef area, according to the requirements under MARPOL 

73/78. 

o Separate and store each type of waste (separate non-hazardous waste and hazardous waste) into appropriate 

containers having clear labels. 

o Dispose non-hazardous waste at onshore treatment facilities in accordance with the law of Myanmar and PTTEPI’s 

Waste Management Plan. 

o Keep the records of waste inventories including types and quantities updated. 

 Currently implemented control measures are adequate to mitigate the potential impact.  

Energy Use (air emissions from 

generators, etc.) 

Air Quality/GHG 

Emissions 

 Potential for deterioration of air quality from fuel combustion. However, air quality problems are not typically a 

significant issue for offshore activities (ie. remote).  

 Because air pollutants will be emitted during a limited period, the Project is located in an open area, and no 

communities or operations are located nearby, no significant environmental impacts from the air emissions due to fuel 

store/handling are expected.  

 Slight increase in ambient concentrations of gaseous pollutants - temporary activity. 

 Emissions well dispersed prior to arrival over land.  

Labour, Equipment & Services 

Supply 

Socio-Economy  Temporary provision of local labour, vessel rental, and employment. 

 Small positive impact, but not significant. 

Presence of Equipment and 

Facilities (Lighting) 

Marine Life and Marine 

Ecology 

 Lights from vessels have potential to impact marine life and marine ecology, and subsequently fisheries, due to use of 

vessel lights at night time, which may attract fish away from fishing vessels.  

 However, impacts will be limited within the operational area, the Project will utilize the lighting system to limit light 

dispersion and use, and not use excess light more than is required. The magnitude of light impacts is expected to be 

very small.  

Installation Phase   

Production Platform Installation Seawater Quality  Piling to install WPs, subsea petroleum pipeline laying on the seafloor, and anchoring may cause temporary changes 

in seawater quality due to dispersion of seabed sediment. Small sediment particles suspended in the water column 

near the seabed would elevate turbidity. Marine organisms living in the area may be affected. 

 However, impacts are expected to be very minor and short-term, and will be mitigated by in-place control measures. 

 Installation activities for production platform as well as pipelaying activities will involve largely stationary activities 

or proceed at slow rate such that the potential for behavioral impact to offshore migratory and pelagic marine fauna 

will be minor, localized and short duration. 

 Sediment Quality and 

Seabed Characteristics 

 Marine Life and Marine 

Ecology 

 Subsea Infrastructure  Installation activities could potentially impact subsea infrastructure such as pipelines. However, PTTEPI operates all 

of the subsea infrastructure in the Block M9 area, and is well aware of the location of such structures. They will 

therefore adjust the installation procedure and location to avoid any potential impacts to subsea infrastructure. 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

 Occupational Health and 

Safety 

 Potential injuries or illness due to exposure to harmful substances or accidents. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as follows: 

o Implement relevant components of PTTEPI's SSHE Management System. 

o Implement PTTEPI’s Occupational Health Management Standard. 

o Ensure that all employees wear appropriate PPE, and implement PTTEPI’s Personal Protective Equipment 

Standard. 

o In case of emergency or accident affecting occupational health and safety, implement PTTEPI’s Emergency 

and Crisis Management Plan and conduct rehearsal/training for staff to handle emergency situations. 

o In case of tropical storm/cyclone, implement PTTEPI’s Tropical Revolving Storm Procedure. 

o Personnel will be provided with safety training to ensure that all workers practice under safety operation 

and regulation of work, as per PTTEPI’s SSHE Training & Competency Standard. 

o Implement PTTEPI’s Safety Case Standard. 

o Implement PTTEPI’s Life Saving Program Standard. 

o Implement PTTEPI’s Offshore Medical Emergency Response Plan (MERP). 

o Implement PTTEPI’s Crisis Communications Plan. 

o Provide first-aid kits and first-aid rooms on ZPQ. 

o Provide proper sanitary systems including drinking water, potable water, toilet, and waste management.  

o Cooperate with the nearest health center/hospital in order to immediately support response to emergency 

events, as per PTTEPI’s MERP. Duty Manager and Emergency Management Team for Medevac response or 

Medical Referral in case of emergency events. 

o Implement following operational measures for prevention and control of accidents: 

o Safety method for working with machines/equipment 

o Procedure for safety operation 

o Provide SDS for all chemicals 

o Regulations for fuel storage and waste management  

o Compliance monitoring system and manifest system for hazardous wastes 

o Provide fire protection equipment and manual for emergency management at project site. 

o Set a suitable safety zone around the Project area and provide boats to notify fishing boats and commercial 

vessels to avoid entering the operation area. 

o Provide safety measures relating to chemical hazards: 

o Store chemicals in closed containers and place in a chemical storage area with good ventilation. 

o Provide chemical protection equipment for workers handling chemicals and check the equipment usage of 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

workers, such as respiratory protection devices, chemical protection gloves, dust protection glasses, and 

safety suite. 

o Provide eye wash stations in chemical storage areas. 

o Provide Chemical Spill Kits in chemical storage areas. 

o Carry out routine inspection and preventive maintenance for all machinery as per maintenance schedule/ 

recommended by manufacturers. 

o Provide personal protection equipment (PPEs/ear muff/ear plug) to workers working on high level noise 

activities. 

o Provide warning labels/signs and limit working duration in high noise area. 

o Implement relevant components of PTTEPI's SSHE Management System, including the following: 

o In case of emergency or accident affecting community health and safety, follow PTTEPI’s Emergency and 

Crisis Management Plan, including procedures in the event of an accidental vessel collision. 

o Cooperate with the nearest health center/hospital in order to immediately support response to emergency 

events, as per PTTEPI’s MERP. 

Pipeline Installation Seawater Quality  Piling to install WPs, subsea petroleum pipeline laying, and anchoring may cause temporary changes in seawater 

quality due to dispersion of seabed sediment. Small sediment particles suspended in the water column near the 

seabed would elevate turbidity. Marine organisms living in the area may be affected. 

 However, impacts are expected to be very minor and short-term, and will be mitigated by in-place control measures. 

 Installation activities for production platform as well as pipelaying activities will involve largely stationary activities 

or proceed at slow rate such that the potential for behavioral impact to offshore migratory and pelagic marine fauna 

will be minor, localized and short duration. 

 Sediment Quality and 

Seabed Characteristics 

 Marine Life and Marine 

Ecology 

 Subsea Infrastructure  Installation activities could potentially impact subsea infrastructure such as pipelines. However, PTTEPI operates all 

of the subsea infrastructure in the Block M9 area, and is well aware of the location of such structures. They will 

therefore adjust the installation procedure and location to avoid any potential impacts to subsea infrastructure. 

 Occupational Health and 

Safety 

 Potential injuries or illness due to exposure to harmful substances or accidents. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as indicated 

above for Production Platform Installation. 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

Pipeline Hydrotest Sediment Quality and 

Seabed Characteristics 

 Potential impacts from hydrotest water discharge will be reduced through chemical selection following good 

international practice, and discharge duration is short lived involving relatively small volumes, which will readily 

dilute in the deep open offshore waters.  

 Impacts will be mitigated with in-place management and mitigation measures, as follows: 

o Use biodegradable and environmentally acceptable chemicals for hydrostatic testing. 

o Transfer and store hydrostatic testing water in tested pipeline.  

 Although seawater quality may be impacted slightly (and is assessed later in this report), impacts to sediment and 

marine life and marine ecology are unlikely. 

 Marine Life and Marine 

Ecology 

Drilling Phase   

Rig Placement Seawater Quality  Drilling rig legs lowering on the seafloor, drilling rig’s legs lifting, and anchoring may cause temporary changes in 

seawater quality due to dispersion of seabed sediment. Small sediment particles suspended in the water column near 

the seabed would elevate turbidity. Marine organisms living in the area may be affected. 

 However, impacts are expected to be very minor and short-term, and will be mitigated by in-place control measures. 

 Rig placement will involve largely stationary activities or proceed at slow rate such that the potential for behavioral 

impact to offshore migratory and pelagic marine fauna will be minor, localized and short duration. 

 Sediment Quality and 

Seabed Characteristics 

 Marine Life and Marine 

Ecology 

 Subsea Infrastructure  Rig placement activities could potentially impact subsea infrastructure such as pipelines. However, PTTEPI operates 

all of the subsea infrastructure in the Block M9 area, and is well aware of the location of such structures. They will 

therefore adjust the installation procedure and location to avoid any potential impacts to subsea infrastructure. 

 Occupational Health and 

Safety 

 Potential injuries or illness due to exposure to harmful substances or accidents. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as indicated 

above for Production Platform Installation. 

Mud & Cuttings Discharge Fishing 

Community/Fisheries 

 Quantity and quality of aquatic biota could decrease from deteriorated seawater quality, causing a reduction in the 

amount of fish suitable for sale/consumption. However, as discharges in compliance with MARPOL 73/78, these 

secondary impacts are non-significant. 

 Potential secondary impacts to fisheries due to impacts to fish from mud and cuttings discharge. However, these 

impacts are insignificant as the in-place controls and mitigation measures will minimize the impacts, and the open sea 

and far offshore location means that impacts to seawater quality or fish are not expected to be significant enough to 

affect fisheries. 

 Public Health  Potential injuries or illness due to exposure to harmful substances or accidents. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as indicated 

above for Production Platform Installation. 
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Interaction (between Project Activity and Resource/Receptor) Justification for Expectation of Non-Significant Impacts 

Activity Resource/Receptor 

Production Phase   

Venting/Flaring Air Quality/GHG 

Emissions 

 Potential impacts to air quality and contribution to GHG from flaring operations. 

 However, quantity of flaring and venting for the Project is expected to be very low, therefore impacts are expected to 

be insignificant. 

 Occupational Health and 

Safety 

 Potential injuries or illness due to exposure to harmful substances or accidents. 

 However, all of the above impacts will be mitigated with in-place management and mitigation measures, as indicated 

above for Production Platform Installation. 
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6.2.2 Potential Impacts to be Assessed Further 

Based on the outcomes of Scoping, the following potentially significant 

impacts will be assessed further in this EIA:  

 Potential impacts to Seawater Quality due to: 

o Wastewater and Vessel Operational Discharges; 

o Pipeline Hydrotest; 

o Mud and Cuttings Discharge; and 

o Produced Water Generation and Disposal. 

 Potential impacts to Sediment Quality and Seabed Characteristics due to: 

o Mud and Cuttings Discharge. 

 Potential impacts to Marine Life and Marine Ecology due to: 

o Wastewater and Vessel Operational Discharges; 

o Mud & Cuttings Discharge; and 

o Produced Water Generation and Disposal. 

 Potential impacts to Fishing Community/Fisheries due to: 

o Crew/Materials Transport; 

o Presence of Equipment and Facilities; 

o Production Platform Installation; 

o Pipeline Installation; and 

o Rig Placement. 

 Potential impacts to Shipping/Navigation due to: 

o Crew/Materials Transport; 

o Presence of Equipment and Facilities; 

o Production Platform Installation; 

o Pipeline Installation; and 

o Rig Placement. 

 Potential impacts due to the following Unplanned Events: 

o Accidental Release; 

o Well Blowout; 

o Collision; and 

o Fire or Explosion. 

The impact assessment in the following section focuses mainly on these 

interactions.  
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6.3 IMPACT ASSESSMENT AND MITIGATION 

6.3.1 Assessment of Impacts to Seawater Quality  

6.3.1.1 Scope of the Assessment 

As determined during scoping, potential impacts to seawater quality may 

occur due to: 

 Wastewater and Vessel Operational Discharges (All Phases); 

 Pipeline Hydrotest (Installation Phase); 

 Mud and Cuttings Discharge (Drilling Phase); and 

 Produced Water Generation and Disposal (Production Phase). 

6.3.1.2 Summary of Relevant Baseline Conditions 

Previous seawater quality sampling was conducted in the Project Area during 

December 2009 (the Block M9 Baseline Survey), and in February-March 2016 

(the Block M9 MEM).  

The results from both surveys found that almost all measured parameters 

complied with the ASEAN Marine Water Quality Criteria for Aquatic Life 

Protection, and USEPA National Recommended Water Quality Criteria for 

Aquatic Life. The only exception was Dissolved Oxygen, which varied from 

1.22 to 6.79 mg/L in the 2009 survey and 2.12 – 6.91 mg/L in the 2016 survey. 

However, the measurements that were found to be below the standard were at 

depths of more than 50 m, where dissolved oxygen levels are generally 

expected to be lower. In addition, for the bottom layers, DO was found to be 

very similar to that of the reference stations. 

Additionally, most parameters did not show a significant change between the 

2009 and 2016 surveys, with the exception of barium, chromium, iron, and 

mercury, which showed substantial increases over time. The increases in the 

concentrations of these parameters are possibly attributable to the drilling and 

production activities that have taken place during that period of time. 

However, the levels are still far below the relevant standards. Overall, 

seawater quality in the Project area is considered as good, with low sensitivity 

to impacts. 

6.3.1.3 Assessment of Impacts to Seawater Quality due to Wastewater and Vessel 

Operational Discharges (All Phases) 

The primary sources of wastewater and operational discharges throughout the 

Project can be summarized as follows: 

 Sewage comprises excrement from human body both from toilets 

and urinals. Quantities of sewage generated by the Project varies by 

number of personnel on board in each vessel, and is discussed further 

below for each phase of the Project.  

 Grey water comprises wastewater generated from bathrooms, 

handwash basins, laundry, and kitchens. The quantity of grey water 
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produced varies by the number of personnel on board each vessel, 

and is discussed further below for each phase of the Project. Grey 

water will be discharged directly into the sea. 

 Oil contaminated water from vessels and rig used in the Project 

includes bilge water, deck drainage, and water from engine rooms. It 

will be collected in oil contaminated water tanks (bilge tanks), and then 

will be passed through an oil-water separator prior to discharge into the 

sea according to the MARPOL 73/78 requirements. Separated oil will be 

collected for transportation to the Onshore Support Base, similar to the 

oil contaminated water from maintenance and equipment cleaning 

activities. In case of spill on deck, the oil will be cleaned with absorbents. 

The used absorbents will be stored in containers, awaiting onshore 

disposal as hazardous waste. 

 Oil-contaminated water from WPs includes the following: 

o Deck drains from rainwater that might be oil-contaminated in case 

of oil spill; 

o Rainwater drained from the locations of equipment and machines; 

and 

o Oil contaminated water from equipment maintenance and 

cleaning activities. 

Installation Phase 

Quantities of wastewater expected during the installation phase are shown in 

Table 6.15, based on the data provided in Section 4.9. 

Table 6.15 Estimated Volume of Wastewater during Preparation and Facilities 

Installation Phase 

Project’s Activities Maximum Daily Volume of Grey 

Water (m3/day) 

Maximum Daily Volume of 

Sewage 

(m3/day) 

Seafloor survey 9.60 4.80 

Installation of WP structure 

and subsea petroleum 

pipeline  

60 30 

Total 69.60 34.80 

 

Drilling Phase 

Quantities of wastewater expected during the drilling phase are shown in 

Table 6.16. 

Table 6.16 Estimated Volume of Wastewater during Production Drilling Phase 

Project’s Activities Maximum Daily Volume of 

Grey Water (m3/day) 

Maximum Daily Volume of 

Sewage 

 (m3/day) 

Drilling rig operation 27.2 13.6 

Tug boat operation for WP 

towing and installation  

9.6 4.8 

Total 36.8 18.4 
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Production Phase 

The primary discharge that will occur from wellhead platforms during the 

production phase is oil contaminated water. Although the quantity of oil 

contaminated water is difficult to estimate, the source and management of the 

contaminated water area is provided in Table 6.17. 

Table 6.17 Source and Management of Contaminated Water at Wellhead Platform 

during Production Phase 

Source / Type Management 

Deck drains from rainwater 

that might be oil-

contaminated in case of oil 

spill 

 If occur, spilled oil will be cleaned by using absorbents and 

stored in containers for onshore disposal, similar to 

hazardous waste. 

Rainwater drained from the 

locations of equipment and 

machines 

 Oil contaminated water will be collected in sump tanks 

(open drain tanks) for oil/water separation. Separated oil 

will be sent back to production process as well as petroleum 

products from production well. These sump tanks are 

designed to receive the maximum amount of leakage. It can 

be ensured that oil contaminated water or petroleum 

products will be stored without discharging to the sea. 

Oil contaminated water 

from equipment 

maintenance and cleaning 

activities  

Summary of Impacts to Seawater Quality due to Wastewater and 

Operational Discharges from All Phases 

Sewage and domestic wastewater are non-toxic to the marine environment in 

low quantities. They contain high concentrations of organic compounds, 

nutrients, suspended solids, and bacteria, which could temporarily elevate 

biochemical oxygen demand (BOD) of seawater and lower dissolved oxygen 

(DO) at the discharge point. However, the oxygen decrease would be 

temporary, as the seawater would disperse rapidly and the influence of wave 

and wind aerate the seawater continuously. 

Oil contaminated water generated on the vessels, drilling rigs and wellhead 

platforms will be collected and sent to filtering or oil-separation equipment 

prior to discharge to the sea according to the requirements of MARPOL 73/78.  

Overall, the impacts from wastewater and operational discharges during all 

phases of the Project are not expected to have significant impacts to seawater 

quality. 

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts of wastewater and operational discharges: 

Sewage and Grey Water 

 Sewage shall be treated by a wastewater treatment system prior to 

discharge into the sea when in transportation more than 12 nautical 

miles (22.22 km) from the nearest land. Discharged wastewater must 

meet requirements of MARPOL 73/78. 
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Oil-Contaminated Water 

 Operate Project vessels and rigs in compliance with the requirements 

under MARPOL 73/78 and PTTEPI’s Waste Management Plan 

(Annex D), including the following: 

o Large operating vessels (over 400 gross tons) shall comply with the 

requirements of MARPOL 73/78.  

o Oil contaminated bilge water shall be de-oiled (i.e. by oil-water 

separator) prior to discharge into the sea. Discharge water shall 

contain less than 15 ppm oil content, as per requirements of 

MARPOL 73/78 Annex IV.  

o Oil-contaminated wastewater separated by the Oil Filtering 

Equipment on vessels over 400 gross tons shall be stored in 

appropriate drums for disposal onshore as per MARPOL 73/78 

requirements.  

o Maintain the cleanness of deck to minimise oil and chemical 

contamination in rainwater.    

o Oil absorbent used in case of spill on deck will be stored onboard 

and disposed as hazardous waste onshore. 

o Provide drip tray to collect runoff from equipment. Contaminated 

wastewater shall be treated before discharge to meet MARPOL 

73/78 requirements prior discharge to sea. 

Significance of Impacts  

Evaluation of impacts to seawater quality as a result of wastewater and 

operational discharges from the Project during all phases has been conducted 

in accordance with the methodology and terminology presented in Section 6.1. 

Results are presented in Table 6.18. The significance of impacts is evaluated as 

Negligible. 

Table 6.18 Assessment of Potential Impacts on Seawater Quality due to Wastewater 

and Operational Discharges from All Phases 

Impact 

Potential impacts to seawater quality due to the discharge of sewage, grey 

water, and oil-contaminated water from vessels, rigs, and wellhead platforms 

throughout the various phases of the Project. 

Nature 
Negative Positive Neutral 

Impacts to seawater quality would be considered to be adverse. 

Type 

Direct Indirect Induced Cumulative 

Impacts to seawater quality would be direct impacts through the release of 

effluent into the surrounding waters. 

Duration 

Temporary Short-term Long-term Permanent 

The installation phase will take place over approximately 2.25 months per 

wellhead platform, and the drilling phase will take place over 7 days per well, 

and is therefore considered short-term. The production phase will last 30 years 

or more, but wastewater during this period will be minimal. Overall, the 

duration of potential impacts is considered short-term.  

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered to 

be local. 
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Scale 

The maximum quantities of grey water and sewage generated throughout the 

Project would be 69.60 m3/day and  34.80 m3/day, respectively, during the 

installation phase. 

Frequency 

Discharges would occur intermittently but repeatedly throughout the Project’s 

Installation and Drilling Phases. During the Production Phase, discharges 

would become much less frequent as they would only consist of deck 

drainage from the wellhead platforms. 

Magnitude 

Positive Negligible Small Medium Large 

Slight change in water quality expected over a limited area, with water quality 

returning to background levels within a few metres.  

Discharges will be below NEQG effluent discharge limits. 

Receptor 

Sensitivity 

Low Medium High 

Existing seawater quality is good and the ecological resources that it supports 

are not sensitive to a change in water quality. The Project is located far 

offshore, and wind and wave currents are expected to rapidly disperse any 

temporary or minor changes in water quality. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Resource Sensitivity and Small Impact Magnitude 

will result in an overall Negligible Impact. 

 

Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided that existing/in-place controls 

are appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.1.4 Assessment of Impacts to Seawater Quality due to Pipeline Hydrotest (Installation 

Phase) 

After pipelines are installed, thy will undergo a hydrotest procedure to locate 

potential leakages. Seawater will be the primary component of the hydrotest 

fluid, and it is treated by adding oxygen scavenger, corrosion inhibitor, 

biocide and dye. The added chemicals have low toxicity, low environmental 

hazard, and are readily degradable under natural conditions.  

The maximum hydrostatic testing water per one pipeline (assuming diameter 

18 inches, length 24 km) is approximately 3,940 cubic meters.  

Used hydrostatic testing water will be slowly discharged into the sea in order 

to allow adequate dispersion and reoxygenation. Hydrotest chemicals used in 

the Project are biodegradable (as discussed in Chapter 4), and all discharges 

will comply with Myanmar’s NEQG. 

In addition, the Project Area is located offshore where the water is well mixed 

by wind and wave actions in the Gulf of Martaban, therefore is considered 

resilient and naturally recoverable. Based on previous baseline studies (as 

discussed above), the current seawater quality is considered relatively good. 

Any impacts on seawater quality due to hydrostatic testing in the Project Area 

will return to normal condition in a short period of time. 
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Existing/ In-place Controls 

 Use biodegradable and environmentally acceptable chemicals for 

hydrostatic testing. 

 Transfer and store hydrostatic testing water in tested pipeline. This 

water will be discharged overboard. 

Significance of Impacts  

Evaluation of impacts to seawater quality as a result of hydrostatic testing 

water management from the Project in installation phase has been conducted 

in accordance with the methodology and terminology presented in Section 6.1. 

Results are presented in Table 6.19. The significance of impacts is evaluated as 

Negligible. 

Table 6.19 Assessment of Potential Impacts on Seawater Quality due to Hydrostatic 

Testing Water Management in Installation Phase 

Impact 
Potential impacts to seawater quality due to the hydrostatic testing water 

management in installation phases of the Project. 

Nature 
Negative Positive Neutral 

Impacts to seawater quality would be considered to be adverse. 

Type 

Direct Indirect Induced Cumulative 

Impacts to seawater quality would be direct impacts through the release of 

hydrotest chemicals into the surrounding waters. 

Duration 

Temporary Short-term Long-term Permanent 

The potential impact to seawater quality from hydrostatic testing water 

management is considered to be temporary as the activity takes place over a 

short period of time, and seawater quality will return to existing condition 

within hours. 

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered to 

be local. 

Scale 

Hydrostatic testing water may be slowly discharged into the sea which are 

consisted of biodegradable and environmentally acceptable chemicals. The 

maximum quantity of hydrostatic testing water generated (assuming diameter 

18 inches, length 24 km) would be 3,940 m3 per pipeline in the installation 

phase. 

Frequency 
Discharges would occur once per each of pipeline, and would be infrequent 

and intermittent. 

Magnitude 

Positive Negligible Small Medium Large 

Slight change in water quality expected over a limited area, with water quality 

returning to background levels within a few metres.  

Discharges will be below NEQG effluent discharge limits. 

Receptor 

Sensitivity 

Low Medium High 

Existing seawater quality is good and the ecological resources that it supports 

are not sensitive to a change in water quality. The Project is located far 

offshore, and wind and wave currents are expected to rapidly disperse any 

temporary or minor changes in water quality. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Resource Sensitivity and Negligible Impact 

Magnitude will result in an overall Negligible Impact. 
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Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided that existing/in-place controls 

are appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.1.5 Assessment of Impacts to Seawater Quality due to Mud and Cuttings Discharge 

(Drilling Phase) 

The Project’s production well drilling program will consist of 3 intervals for 

each well, and the types of drilling fluid used for each interval are different. 

The quantity of cuttings also varies by size and depth of the well. 

Management of cuttings in each interval of production well drilling can be 

summarized in Table 6.20. 

Table 6.20 Summary of Management and Volume of Cuttings and Adhered Mud 

Interval Drilling 

Fluid/ 

Volume 

Estimated 

Cuttings 

Volume 

Management 

Surface hole 

(14-3/4”) 

WBM 

600 m3 

110 m3 

(including 100% 

washout 

 WBM and cuttings flow from the well at 

the seabed level (as drilling starts at the 

seabed without casing installed, cuttings 

are therefore discharged to the seabed). 

Intermediate 

hole 

(12-1/4”) 

WBM 

275 m3 

90m3 

(including 20% 

washout) 

 WBM and cuttings are passed through 

shale shaker and discharged overboard. 

Bottom hole 

(8-1/2”) – 

Option 1 

SDF 

222 m3 

(recyclable 

152 m3) 

Mud lost 

on cuttings 

70 m3 

41 m3 

including 10% 

wash out 

 SDF and cuttings are passed through 

shale shaker centrifuge and dryer, to 

bring OCC to within NEQG 

Requirements. 

 Separated SDF will be stored in mud pit 

and recycled for the next drilling. No 

direct discharge to the sea. 

 Cuttings from dryer will be discharged 

overboard at depth below 15 meter from 

sea surface. 

Bottom hole 

(8-1/2”) – 

Option 2 

WBM 

222 m3 

(recyclable 

152 m3) 

Mud lost 

on cuttings 

146 m3 

41 m3 

including 10% 

wash out 

 WBM and cuttings are passed through 

shale shaker and centrifuge.   

 No direct discharge of WBM to the sea. 

 Cuttings from shaker and Centrifuge 

will be discharged overboard at depth 

below 15 meter from sea surface. 

Cuttings are small rock particles (less than 0.00036-1.41 mm depending on the 

formation drilled). They may have a certain quantity of mud (or drilling 

fluids) adhered to them from the drilling process.  

The release of mud and cuttings during drilling may affect seawater quality 

(increased levels of suspended solids, metals, toxicity) and cause oxygen 

depletion (due to the organic content).  
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A maximum total of 240 development wells will be drilled during Phase 1C 

and 1D, with locations and depths as discussed in Chapter 4. 

It is expected that up to 600, 275 and 222 m3 WBM will be used for drilling the 

surface, intermediate and bottom sections, respectively, while 222 m3 SDF (or 

WBM, depending on case), will be used for drilling the bottom sections for 

each well drilling.  

Total quantity of cuttings discharged per well will be approximately 241 m3. 

Total quantity of mud used per well will range from approximately 875 – 

1,097 m3 for WBM, and 0 – 222 m3 for SDF. Only WBM in the top section will 

be discharged to the sea. No SDF will be directly discharged to sea, although 

some will be adhered to discharged cuttings.    

The quantities are calculated using the measured depth, which is the depth of 

the deepest well based on the geological study of the Project area. This is to 

identify the possible maximum quantity of cuttings (worst case scenario) for 

the assessment.  

Cuttings and adhered mud discharged from intermediate and reservoir 

intervals will consist of slurry of inert solids suspended in liquid. The main 

component of the liquid phase is base oil. The solid phase comprises mud and 

materials from the wellbore including sediment, sand, fine sand, and barite 

(barium sulfate).  

On entering the sea, the discharge will separate into an upper and lower 

plume; the lower plume will contain the majority of the cuttings and drill fluid 

mass, whereas the upper plume will comprise the liquid fraction and fine 

grained silts and clays (separated from the lower plume by turbulent mixing). 

The lower plume of material will sink rapidly to the seabed with little 

horizontal displacement or dispersion by local currents (impacts on sediment 

quality provided in Section 6.3.2). In contrast, the upper plume will tend to 

spread both laterally and vertically and will be transported in the direction of 

the prevailing currents. Typically the upper plume contains about 10% of the 

solids component of discharged material 1. General cuttings dispersion pattern 

is shown inFigure 6.2. 

The studies of many areas show that after discharge, mud and cuttings 

disperse and the concentration reduces rapidly (less than 1 hour after 

discharge) within 1,000 m to 2,000 m from discharge point as a result of the 

entrainment of ambient seawater. Plume dilutions by a factor of 10,000 within 

a down current distance of 100 meters have been recorded 2. Turbidity of 

water also decreases to ambient level within 350 – 1,500 m from the discharge 

point. Suspended sediment plume could be seen as a narrow plume of less 

 

1  Ayers et al. (1980), Brandsma et al. (1980), NRC (1983) 

2  APEA (1994) 
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than 50 m wide and up to 1,000 m long in line with current direction. 

Turbidity of seawater under the plume is close to natural conditions 1.  

Figure 6.2 General Cuttings Dispersion Pattern 

Note: Size and distance are not to scale 
Source: Adapted from APASA (2008) 

Some reports have found that most metal components in the discharge plume 

can seldom be traced at a distance of around 500 - 1,000 meters from the 

discharge location 2. Metal component concentrations return to background 

levels within as little as 100 – 300 meters of the discharge point 3. 

It should be noted that the main component of SDF is insoluble synthetic base 

oil. When formed with cuttings, its weight increases and it falls to the seabed 

in a short period of time 4. In addition, another main component of SDF is 

barite or barium sulfate (BaSO4), which is a very stable compound and has 

very low solubility, thus will not accumulate in the food chain. It will be 

entrained with the current and eventually fall onto the seabed. 

Chemical Contamination in Seawater 

In addition to the effect of cuttings and adhered mud on the seawater turbidity 

in the area of releasing point and vicinity, the discharge may affect seawater 

quality due to the presence of base oil and barite (barium sulfate - BaSO4) which 

are the main components of the SDF. Barite is very stable and has very low 

solubility in the water. Mud and cuttings will be entrained with seawater 

current and then eventually sink to the seafloor. The concentration will return to 

 

1  Houghton et al. (1980), APPEA (1994) 

2  Boesch & Rabalais (1987) 

3  APEA (1994) 

4  Heied Mairs, et al (1999) 
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background level within 100-300 meters of the discharge point (APEA, 1994 1). 

Very low amount of barite can be traced at the distance more than 500-1,000 

meters from the discharge location (Boesch and Rabalais, 1987 2). 

In addition, to confirm the impacts on seawater quality of cuttings discharge 

with adhered SDF, seawater quality results are compared between before and 

after production well drilling of PTTEP’s Zawtika operation. As discussed in 

Chapter 5, most measured parameters did not show a significant change 

between the 2009 and 2016 surveys, with the exception of barium, chromium, 

iron, and mercury, which showed substantial increases over time. The 

increases in the concentrations of these parameters are possibly attributable to 

the drilling and production activities that have taken place during that period 

of time. However, the levels are still far below the relevant standards. Overall, 

seawater quality in the Project area is considered as good, with low sensitivity 

to impacts. Details of the comparisons to relevant standards are provided in 

Chapter 5.  

Cuttings and adhered mud are mostly entrained in the lower plume which 

often sink to the seabed rapidly and are likely to settle near the area of the 

Project’s WP. Mud components used in drilling operation will be 

environmentally preferable chemicals which cause the least impacts on the 

environment. Minor temporary impacts may occur to seawater quality during 

the intermittent discharge of cuttings and mud. Impacts will be limited within 

350-1,500 m from the discharge point (NRC, 1983 3 and UNEP, 1985 4). The 

impacts will disappear within 1 day after the drilling activity is completed. 

The Project area is located offshore, far from sensitive receptors. The water is 

well mixed due to wind and wave actions, and the seawater is resilient and 

naturally recoverable. 

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts of mud and cuttings discharge on seawater quality: 

 Use slim hole drilling to minimize the quantity of mud and cuttings. 

 Use water based mud (WBM) and/or seawater for drilling surface 

holes, and use the low toxicity synthetic drilling fluid (SDF) for 

drilling intermediate and bottom/reservoir holes.  

 

1  Australian Petroleum Exploration Association (APEA). 1994. Environmental Implications of Offshore Oil & Gas 

Development in Australia. The Findings of an Independent Scientific Review. Australian Petroleum Exploration 

Association. 

2  Boesch, D.F. and Rabalais, N.N. 1987. Long-term Effects of Offshore Oil and Gas Development. Elsevier Applied 

Science. New York. 

3  National Research Council (NRC). 1983. Drilling Discharges in the Marine Environment, Panel on Assessment of 

Fates and Effects of Drilling Fluids and Cuttings in the Marine Environment: Marine Board Commission on 

Engineering and Technical Systems. National Academy Press. Washington. 

4  United Nations Environment Program (UNEP). 1985. The Impact of Water Based Drilling Mud Discharges on the 

Environment. United Nations Publications. New York. 
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 For SDF drilling, conduct the drilling within a closed system to 

recycle the mud and prohibit direct discharge of SDF into the sea. 

 As specified in Myanmar’s National Environmental Quality 

(Emission) Guidelines, cuttings shall be released via Caisson below 

sea surface to limit area of cuttings dispersion in the sea. 

Significance of Impacts  

Evaluation of impacts to seawater quality as a result of mud and cuttings 

discharge has been conducted in accordance with the methodology and 

terminology presented in Section 6.1. Results are presented in Table 6.21. The 

significance of impacts is evaluated as Negligible. 

Table 6.21 Assessment of Potential Impacts on Seawater Quality due to Discharge of 

Mud and Cuttings 

Impact 

The release of mud and cuttings during drilling may affect seawater quality 

(increased levels of suspended solids, metals, toxicity) and cause oxygen 

depletion (due to the organic content). 

Nature 
Negative Positive Neutral 

Impacts to seawater quality would be considered to be adverse. 

Type 

Direct Indirect Induced Cumulative 

Impacts to seawater quality would be direct impacts through the discharge of 

mud and cuttings into the surrounding waters. 

Duration 

Temporary Short-term Long-term Permanent 

The drilling phase will take place over 7 days per well, and is therefore 

considered short-term. 

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered to 

be local. 

Scale 

The potential impacts on seawater quality due to mud and cuttings discharge 

are limited to within the Project area and occur in a short period of time (7 

days/well). The WBM and SDF drilling fluids are non-toxic (or low toxicity). 

The majority of mud and cuttings found in lower plume will rapidly fall onto 

the seabed. Total quantity of cuttings discharged per well will be 

approximately 241 m3. Total quantity of mud used per well will range from 

approximately 875 – 1,097 m3 for WBM, and 0 – 222 m3 for SDF. The top 

section of WBM will be discharged directly to sea. No SDF will be directly 

discharged. Oil-on-cuttings (OOC) for discharged cuttings will comply with 

Myanmar’s NEQG. 

Frequency 
Discharges would occur intermittently but repeatedly throughout the Project’s 

Drilling Phase. 

Magnitude 

Positive Negligible Small Medium Large 

Temporary or localised change in water quality with water quality returning 

to background levels thereafter. Discharges will be below NEQG limits. 

Receptor 

Sensitivity 

Low Medium High 

Existing seawater quality is good and the ecological resources that it supports 

are not sensitive to a change in water quality. The Project is located far 

offshore, and wind and wave currents are expected to rapidly disperse any 

temporary or minor changes in water quality. 

The mud and cuttings will be discharged at wellsite locations that are located 

far from shore. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Resource Sensitivity and Small Impact Magnitude 

will result in an overall Minor Impact. 
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Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided that existing/in-place controls 

are appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.1.6 Assessment of Impacts to Seawater Quality due to Produced Water Generation and 

Disposal (Production Phase) 

Discharge of produced water and produced sand may impact seawater 

quality due to hydrocarbon and potential heavy metal content.  

However, PTTEPI will treat all produced water for removal of sand, 

suspended solid particulate matter and associated hydrocarbon removal 

before being disposed overboard to the sea. Produced water is discharged 

overboard with maximum oil in water of 40 ppm, and complies with 

Myanmar’s National Environmental Quality Guidelines (NEQG) Standards. A 

Total Petroleum Hydrocarbon (TPH) onboard analyzer has been provided at 

ZPQ to ensure that concentration of oil and grease content in water or 

wastewater is below the discharge limits. 

Details of the Produced Water Treatment System at ZPQ are as follows: 

 By removing sand and coarse suspended particles in the produced 

water from Inlet Separator V-4100 during first stage using two 

(2x50%) Desander Hydrocyclone HC-6100/6105 with the associated 

Sand Accumulator Vessels V-6110/6115. Desander shall remove 

about 99% of particulate larger than 10 micron in produced water. 

 By removing oil in the produced water from Inlet Separator V-4100 

during second stage using two (2x50%) Deoiler Hydrocyclones HC-

6130/6140. Oil concentration shall not be more than 40 ppmv in 

treated water. 

 By removing gas entrained in produced water in the third stage in 

one (1x100%) Produced Water Degasser V-6150. Initially, this vessel 

will perform as a degasser and will be designed so that it can be 

modified later to be an Induced Gas Floatation Vessel by providing 

gas spray bubble nozzle flanges and an oil skimming weir and 

condensate trough without hot work requirement . This is a 

contingency in case the deoiling hydrocyclones do not perform as 

expected or the oil in water specification is reduced by local 

authorities in future. (see V-6150 GA drawing in the attachment). 

 In addition, water clarifier injection facility has provided at ZPQ 

lower deck area by utilize the existing chemical pump with tubing 

connection. 

The estimated volume of produced water in phase 1C and 1D are shown in 

Table 6.22. 



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-37 

Table 6.22 Estimated Volume of Produced Water in Production Phase 

Year 

Phase -1C Phase -1D 

Condensate 

 

Gas 

 

Water 

 

Condensate 

 

Gas 

 

Water 

 

(Stb/d) (MMscf/d) (bbl/d) (Stb/d) (MMscf/d) (bbl/d) 

2018 5.6 27.9 195.3 
   

2019 14.5 72.6 508.4 
   

2020 21.9 109.3 764.9 
   

2021 27.9 139.3 975.3 
   

2022 32.8 164.1 1148.6 
   

2023 36.7 183.4 1283.6 0.1 0.6 4.5 

2024 21.7 108.7 761.2 18.5 92.4 647.1 

2025 13.9 69.6 487.5 29.2 145.9 1021.4 

2026 9.7 48.4 338.7 35.8 179.2 1254.6 

2027 7.2 36.2 253.5 36.6 183.1 1281.5 

2028 5.7 28.7 201.0 28.0 140.2 981.1 

2029 4.7 23.7 166.1 21.5 107.3 751.2 

2030 4.0 20.1 140.8 16.4 82.2 575.1 

2031 3.5 17.3 121.3 12.6 62.9 440.3 

2032 3.0 15.1 105.5 9.6 48.2 337.1 

2033 2.6 13.2 92.3 7.4 36.9 258.1 

2034 2.3 11.6 80.9 5.6 28.2 197.6 

2035 2.0 10.2 71.1 4.3 21.6 151.3 

2036 1.8 8.9 62.6 3.3 16.5 115.8 

2037 1.6 7.9 55.1 2.5 12.7 88.7 

2038 1.4 6.9 48.5 1.9 9.7 67.9 

2039 1.2 6.1 42.7 1.5 7.4 52.0 

2040 1.1 5.4 37.6 1.1 5.7 39.8 

2041 0.9 4.7 33.1 0.9 4.4 30.5 

2042 0.8 4.2 29.1 0.7 3.3 23.3 

2043 0.7 3.7 25.7 0.5 2.6 17.9 
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In addition to the above, there is no evidence of heavy metals in produced 

water from gas and water analysis for all previously explored areas in the Gulf 

of Martaban. PTTEPI has conducted monthly produced water analysis since 

the beginning of their operations, and no heavy metals have been found. 

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts of produced water discharge on seawater quality: 

 Record produced water volumes daily at each WPs. 

 Send produced water to treatment system onboard prior discharge to 

sea. Treated produced water shall contain oil and grease less than 42 

mg/l daily, or 29 mg/l monthly average as required by Myanmar’s 

NEQG. 

 Use Total Petroleum Hydrocarbon (TPH) onboard analyzer to 

monitor oil and grease content in water or wastewater prior 

discharge to sea. 

 Follow NEQG regarding produced sand (discharge overboard when 

% oil concentration less than 1%) 

 Ship produced sand back to shore and dispose by the certified and 

qualified waste management contractor. 

Significance of Impacts 

Evaluation of impacts to seawater quality as a result of produced water 

discharges in production phases has been conducted in accordance with the 

methodology and terminology presented in Section 6.1. Results are presented 

in Table 6.23. The significance of impacts is evaluated as Negligible. 
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Table 6.23 Assessment of Potential Impacts on Seawater Quality due to Produced Water 

Discharges during Production Phase 

Impact Potential impacts to seawater quality due to the discharge of  produced water. 

Nature 
Negative Positive Neutral 

Impacts to water quality would be considered to be adverse. 

Type 

Direct Indirect Induced Cumulative 

Impacts to water quality would be direct impacts through the release of 

effluent into the surrounding waters. 

Duration 

Temporary Short-term Long-term Permanent 

The operational period during production phase will last 30 years or more and 

is considered long-term.  

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered to 

be local. 

Scale 
The maximum quantity of produced water generated would be 1283.6 

bbl/day during 2023. 

Frequency 
Discharges would occur intermittently but repeatedly throughout the 

production phase. 

Magnitude 

Positive Negligible Small Medium Large 

Slight change in water quality expected over a limited area, with water quality 

returning to background levels within a few metres.  

Discharges will be below NEQG effluent discharge limits. 

Receptor 

Sensitivity 

Low Medium High 

Existing seawater quality is good and the ecological resources that it supports 

are not sensitive to a change in water quality. The Project is located far 

offshore, and wind and wave currents are expected to rapidly disperse any 

temporary or minor changes in water quality. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Resource Sensitivity and Small Impact Magnitude 

will result in an overall Negligible Impact. 

Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided that existing/in-place controls 

are appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 
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6.3.2 Assessment of Impacts to Sediment Quality and Seabed Characteristics  

6.3.2.1 Scope of the Assessment 

As determined during scoping, potential impacts to seabed characteristics 

may occur due to: 

 Mud and Cuttings Discharge (Drilling Phase). 

6.3.2.2 Summary of Relevant Baseline Conditions 

Previous sediment quality sampling was conducted in the Project Area during 

December 2009 (for the Block M9 Baseline Survey), and in February-March 

2016 (for the Block M9 MEM).  

The results from both surveys found that almost all measured parameters 

complied with the NOAA Sediment Quality Guidelines (ERL and ERM). The 

only exceptions were nickel, which varied from 29 - 63 mg/kg in the 2009 

survey and 5.99 - 39.56 mg/kg in the 2016 survey, and Arsenic (As), which 

measured above the ERL during the 2009 survey at 3-20 mg/kg. It is noted 

that there was actually a decrease in both nickel and arsenic concentration 

between 2009 and 2016. Other notable results were a substantial increase in 

the concentration of barium in sediments between 2009 and 2016. This is 

normal given the drilling activities that took place during this period. In the 

2009 Baseline Survey, Barium concentrations in the seawater in the Project 

Area were found to range between 7.7 – 160 mg/kg, and in the 2016 Marine 

Environmental Monitoring study, concentrations were found to range 

between 28.67 – 2,081 mg/kg. This substantial increase over time is almost 

certainly due to previous drilling activities, and the more recent values are 

significantly higher than NOAA’s AET. 

6.3.2.3 Assessment of Impacts to Seabed Characteristics due to Mud and Cuttings Discharge 

(Drilling Phase) 

Potential impacts on seabed characteristics due to the discharge of cuttings 

and mud to the sea can be divided into 2 main issues including: 1) Potential 

impacts on seabed sediment characteristics due to the dispersion of cuttings 

and adhered mud and 2) Impacts on seabed sediment quality. Details are 

provided below. 

The Project’s production well drilling is designed to be 3 intervals, types of 

drilling fluid used for each interval are different. Amount of cuttings varies by 

size and depth of the well. Management of cuttings in each interval are 

summarized in Table 6.24. 

  



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-41 

Table 6.24 Discharge of Drilling Mud and Cuttings per Well 

Interval Mud 

Type 

Discharge Method Amount of 

Cuttings 

Discharged (m3) 

Surface hole 

(14-3/4”) 

WBM Discharge directly onto the seabed 110.00 

Intermediate hole 

(12-1/4”) 

WBM Separate mud and cuttings using shaker 

and cuttings discharged overboard 

90.00 

Bottom hole 

(8-1/2”) – Option 

1 

SDF Separate mud and cuttings using shaker and 

centrifuge: mud circulated for reuse; cuttings 

discharged into the sea 

41.00 

Bottom hole 

 (8-1/2”) – 

Option 2 

WBM Separate mud and cuttings using shaker and 

centrifuge: mud circulated for reuse; cuttings 

discharged into the sea  

41.00 

Discharged cuttings form a plume of dissolved and suspended solids down 

current from the discharge point. The majority of the cuttings are expected to fall 

almost vertically to the seabed, forming a “cuttings pile”. The upper portion 

remains in suspension for a while and is visible at or near the sea surface during 

drilling. After drilling stops the surface plume dissipates rapidly.  

The cuttings also have the potential to contain some drilling fluids and 

hydrocarbon from the reservoirs through which the well hole passes. 

However, the volume of drilling fluids attached with the cuttings (Oil-on 

Cuttings (OOC)) will be managed to not exceed the acceptable quantities (as 

per Myanmar’s NEQG) and the formation fluids, brought to the surface from 

each well drilled, is insignificant and has insignificant environmental impact.  

The direct discharge of cuttings to the seabed from drilling the surface hole 

sections will represent the most pronounced source of potential 

environmental impacts to sediment quality from the Project.  This discharge of 

the anticipated 110 m3 of cuttings at the seabed is expected to result in the 

formation of a small cuttings pile immediately around the well site (Neff, J. 

M., 2005 1).  The characteristics and size of the pile will depend on a number of 

factors including particle size of the cuttings and tidal and current forces 

(Hinwood JB, et al., 1994 2). For deeper hole sections using SDF, where 

cuttings are discharged in surface waters far above the seabed, these cuttings 

are highly unlikely to form a cuttings pile on the seabed and are not expected 

to do so. Piles of drill cuttings rarely occur in deepwater environments (Neff 

JM, et al, 2000 3).  Even though SDF drill cuttings do tend to clump together 

which would increase their settling velocity, they will be laterally dispersed 

by currents on their decent through the water column before they eventually 

 

1   Neff, J. M., 2005. Composition, environmental fates, and biological effect of water based drilling muds and cuttings 

discharged to the marine environment: A synthesis and annotated bibliography.  In Report prepared for the 

Petroleum Environmental Research Forum (PERF). Washington DC: American Petroleum Institute. Available from 

http://www.perf.org/images/Archive_Drilling_Mud.pdf 

2   Hinwood. JB, et al, 1994. The environmental implication of drilling activities, in Swan JM, Neff JM and Young PC 

(eds) Environmental Implications of Offshore Oil and Gas Development in Australia – The findings of an 

Independent Scientific Review.  Australian Petroleum Exploration Association, Sydney, Australia, pp. 123-207. 

3   Neff JM, et al, 2000. Environmental impacts of synthetic based drilling fluids. Final report for US Department of 

Interior Minerals Management Service. OCS Report MMS 2000-064 pp119. 
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settle forming scattered and isolated thin veneer patches of fine particles on 

the seabed (Hinwood, JB., et al, 199412, & IOGP, 2016 1). Of the fraction that 

settle, settling may typically occur over a distance of in the order of 500 to 

1,000 m from the discharge point, possibly further depending on the current 

speed and movement, with concentration decreasing over distance. 

Upon completion of drilling, concentrations of most contaminants would be 

expected to gradually return to within the range of background conditions, 

through mechanisms including dissolution, biodegradation and resuspension 

and transport by bottom currents. An exception is likely to be barium 

contained in barium sulphate (barite) present in drilling fluids, which is 

insoluble and relatively persistent in the marine environment.  Concentrations 

of barite (a non-toxic PLONOR substance) will be relatively low and will not 

pose an environmental concern as it is insoluble. 

Potential oxygen reduction can occur in the sediment of cuttings piles 

particularly where SDF is used due to microbial biodegradation of the 

adhered synthetic base organic fluid.  Given the cutting pile will be derived 

from the top-hole sections where seawater and sweeps is used, the potential 

for oxygen reduction effects in sediment will be limited and is not expected to 

have lasting adverse impacts to the surrounding ecology.   

Seabed quality and features would be expected to return to normal condition 

in a short period of time after drilling. Seabed features are normally 

influenced by seasonal currents. Current seabed sediment quality from the 

Project’s baseline survey is within the determined level according to NOAA 

Sediment Quality Guidelines, except for nickel and arsenic, which slightly 

exceeded the standards in 2009 but then reduced in concentration in 2016. 

Overall, sensitivity of impact receptors is considered as low. 

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts to seabed sediments from mud and cuttings discharge: 

 Use slim hole drilling to minimize the quantity of mud and cuttings. 

 Use water based mud (WBM) and/or seawater for drilling surface 

holes, and use the low toxicity synthetic drilling fluid (SDF) for 

drilling intermediate and bottom/reservoir holes.  

 For SDF drilling, conduct the drilling within a closed system to 

recycle the mud and prohibit direct discharge of SDF into the sea. 

 As specified in Myanmar’s National Environmental Quality 

(Emission) Guidelines, cuttings shall be released via Caisson below 

sea surface to limit area of cuttings dispersion in the sea. 

  

 

1  20. IOGP, 2016.  Environmental Fates and Effects of Ocean Discharge of Drill Cuttings and Associated Drilling 

Fluids from Offshore Oil and Gas Operations; Report 543. 
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Significance of Impacts  

Evaluation of impacts to seabed characteristics and quality as a result of mud 

and cuttings discharge from the Project during the drilling phase has been 

conducted in accordance with the methodology and terminology presented in 

Section 6.1. Results are presented in Table 6.25. The significance of impacts is 

evaluated as Minor. 

Table 6.25 Assessment of Potential Impacts on Seabed Characteristics and Quality due 

to Mud and Cuttings Discharge 

Impact 
Potential impacts to seabed sediment characteristics and  quality due to the 

discharge of cuttings and mud to the sea 

Nature 
Negative Positive Neutral 

Impacts to seabed sediment characteristics  would be considered to be adverse. 

Type 

Direct Indirect Induced Cumulative 

Impacts to seabed sediment characteristics and quality would be direct 

impacts through the discharge of cuttings and mud to the surrounding 

seabed. 

Duration 

Temporary Short-term Long-term Permanent 

The drilling phase will take place over 7 days per well, and is therefore 

considered short-term. 

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered 

to be local. 

Scale 

The potential impacts on seabed sediment characteristics and  quality due to 

mud and cuttings discharge are limited to within the Project area and occur in 

a short period of time (7 days/well). The WBM and SDF drilling fluids are 

non-toxic (or low toxicity). The majority of mud and cuttings found in lower 

plume will rapidly fall onto the seabed. Total quantity of cuttings discharged 

per well will be approximately 241 m3. Total quantity of mud used per well 

will range from approximately 875 – 1,097 m3 for WBM, and 0 – 222 m3 for 

SDF. The top section of WBM will be discharged directly to sea. No SDF will 

be directly discharged. Oil-on-cuttings (OOC) for discharged cuttings will 

comply with Myanmar’s NEQG. 

Frequency 
Discharges would occur intermittently but repeatedly throughout the Project’s 

Drilling Phase. 

Magnitude 

Positive Negligible Small Medium Large 

Temporary or localised change in seabed sediment characteristics with seabed 

sediment quality returning to background levels thereafter. Discharged 

cuttings and mud will be below NEQG limits. 

Receptor 

Sensitivity 

Low Medium High 

Existing seabed sediment quality is quite good and the ecological resources 

that it supports are not sensitive to a change in seabed sediment quality.       

The Project is located far offshore, and wind and wave currents are expected 

to rapidly disperse any temporary or minor changes in seabed sediment 

characteristic and quality.  

The mud and cuttings will be discharged at wellsite locations that are located 

far from shore and sensitive receptors. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Resource Sensitivity and Medium Impact 

Magnitude will result in an overall Minor Impact. 
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Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Minor, and no additional mitigation is 

considered necessary provided that existing/in-place controls are 

appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Minor significance. 

6.3.3 Assessment of Impacts to Marine Life and Marine Ecology  

6.3.3.1 Scope of the Assessment 

As determined during scoping, potential impacts to marine life and marine 

ecology may occur due to: 

 Wastewater and Vessel Operational Discharges (All Phases); 

 Mud and Cuttings Discharge (Drilling Phase); and 

 Produced Water Generation and Disposal (Production Phase). 

6.3.3.2 Summary of Relevant Baseline Conditions 

Due to the relatively remote offshore location of the Project, the biological 

nature of the Study area is considered to be of relatively low ecological value 

compared to more productive near shore areas. The deep waters are not 

expected to support communities of high ecological importance, however, it is 

noted that marine mammals, marine turtles and seabirds may occasionally 

pass through these waters. 

With regards to pelagic fish, the family Clupeidae (herring and anchovies) and 

Scombridae (mackerel and tuna) are likely to be present in portions of Block 

M9. This family is known to be sensitive to underwater sound generation as 

they are classified as “hearing specialists”. This means that they have the 

ability to hear underwater sound as they have a connection between their 

swim bladder and their hearing apparatus and they can thus be sensitive to 

pressure changes (i.e. underwater sounds).  

Demersal species are associated with the seabed. They generally feed on the 

invertebrates and other organisms living with the seabed. Demersal species 

such as snapper and croaker are known to be caught in Mon State and could 

be present in Block M9 1.  

In the 2009 Block M9 Baseline Survey, and the 2016 Block M9 Marine 

Environmental Monitoring Study, plankton and benthos were found to be 

diverse and abundant throughout the Project Study Area. A number of marine 

mammals have been sighted in the Project Study area, including dolphins. In 

addition, it is expected that marine turtles may possibly pass through Block 

M9, although there have been no confirmed sightings. 

 

1 Foundation for Ecological Recovery (FER). Abundance of Parlain Natural Resources and Communities.  
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6.3.3.3 Assessment of Impacts to Marine Life and Marine Ecology due to Wastewater and 

Vessel Operational Discharges (All Phases) 

Impacts on marine life and marine ecology due to wastewater and vessel 

operational discharges are secondary impacts due to seawater and sediment 

quality alteration. Significant change of seawater or sediment quality could 

affect marine organisms in the Project Area including plankton, fish larvae, 

and benthos, because they cannot rapidly escape from the discharge area.  

Impact assessment of seawater quality, conducted in Section 6.3.1, shows that 

potential impacts on seawater quality due to wastewater and operational 

discharges are minor, after the appropriate control measures have been 

implemented. Similarly, impact assessment to sediment quality, conducted in 

Section 6.3.2, showed minor potential impacts to sediment due to wastewater 

and operational discharges. Likewise, the significance of impacts on marine 

life and marine ecology is considered minor.  

Previous baseline and marine monitoring studies at the Project Area in 2009 

and 2016 have shown that the abundance, density and diversity of plankton, 

fish larvae, and benthos is within normal condition and did not show a 

consistent decrease over that time (some parameters showed increases while 

others showed decreases, but there was no conclusive link between a decrease 

in the overall health of the ecosystem over time), despite numerous 

exploration and production activities taking place. The number of species, 

density and diversity were also found to be similar (or higher) in comparison 

to reference stations outside the Project Area. Sensitivity of impact receptors is 

considered as low level. 

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts to marine life and marine ecology from Wastewater and 

Vessel Operational Discharges: 

 Implement all measures to mitigate impacts to seawater quality from 

wastewater and vessel operational discharges, as described in              

Section 6.3.1. 

Significance of Impacts  

Evaluation of impacts to marine life and marine ecology as a result of 

wastewater and operational discharges during all phases of the Project has 

been conducted in accordance with the methodology and terminology 

presented in Section 6.1. The significance of impacts is evaluated as Negligible 

(Table 6.26). 
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Table 6.26 Assessment of Potential Impacts on Marine Life and Marine Ecology due to 

Wastewater and Operational Discharges (All Project Phases) 

Impact 

Waste, wastewater, and discharges from offshore facilities and vessels may 

cause an impact on seawater and sediments, which may indirectly affect the 

community of marine biota at the surface level and the seabed. 

Nature 

Negative Positive Neutral 

Impacts to marine life and marine ecology would be considered to be negative 

impacts. 

Type 

Direct Indirect Induced Cumulative 

Impacts would indirectly affect marine life and marine ecology through 

alteration of seawater quality and sediments. 

Duration 

Temporary Short-term Long-term Permanent 

Although the preparation and drilling phases will be short-term (7 days per well 

and 1 km per day of pipeline installation, respectively), the production phase will 

last substantially longer (30 years or more), and therefore the impact of operational 

discharges is considered long-term. 

Extent 

Local Regional International 

Impacts would be limited to marine life and marine ecology in the vicinity of the 

Project area and hence would be considered to be local.  

Scale 

The maximum quantities of grey water and sewage generated throughout the 

Project would be 69.60 m3/day and  34.80 m3/day, respectively, during the 

installation phase. 

Frequency 

Discharges would occur intermittently but repeatedly throughout the Project’s 

Installation and Drilling Phases. During the Production Phase, discharges would 

become much less frequent as they would only consist of deck drainage from 

the wellhead platforms. 

Magnitude 

Positive Negligible Small Medium Large 

Impact magnitude is considered to be small due to there only being localised 

impacts on receptors with low sensitivity.  

May affect specific group of localised individuals within a population over a 

short time period (one generation or less), but does not affect other trophic 

levels or the population itself. 

May cause some minor impacts of limited extent, or to some elements of the 

area, are evident but easy to recover through natural regeneration. 

Receptor 

Sensitivity 

Low Medium High 

Sensitivity is considered to be low as Block M9 is located far offshore, not near 

any sensitive ecosystems, and the surrounding habitat is not critical to other 

ecosystem functions, and consists primarily of common / abundant species of 

fish, plankton, benthos, and marine mammals. Previous baseline surveys and 

marine environmental monitoring have shown that the abundance, density 

and diversity of plankton, fish larvae, and benthos is within normal condition 

and did not show a consistent decrease over that time. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Receptor Sensitivity and Small Magnitude will result 

in an overall Negligible Impact. 

Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided in-place controls are 

appropriately implemented. 
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Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.3.4 Assessment of Impacts to Marine Life and Marine Ecology due to Mud and Cuttings 

Discharge (Drilling Phase) 

The Project’s production well drilling program is designed to be 3 intervals, 

and the types of drilling fluid used for each interval are different (as discussed 

in Chapter 4). The quantity of cuttings varies by size and depth of the well. 

Management of cuttings in each interval of production well drilling was 

summarized in in Section 6.3.1 and 6.3.2. 

Elevated turbidity and toxicity of cuttings with adhered mud discharged into 

the sea could affect marine organisms living in the Project Area, including 

plankton and fish larvae, since they cannot rapidly escape from the area. In 

addition, smothering/burial of benthic organisms and alteration of benthic 

habitats resulting from the physical covering of the seafloor with material of 

different grain-size distribution could have an impact on the benthic 

community. Marine organisms could also be impacted by bioaccumulation of 

metal contamination through the food chain in the marine environment.   

Therefore, the assessment of impacts on marine organisms due to discharge of 

mud and cuttings during the drilling phase are divided into 4 main 

components: 

1) Impact due to elevated seawater turbidity; 

2) Impact due to toxicity of cuttings and mud; 

3) Burial/smothering of benthic organisms and alteration of benthic 

habitats; and 

4) Bioaccumulation of metal contamination through the food chain in 

the marine environment. 

6.3.3.4 (1) Impacts from Increased Seawater Turbidity 

Discharge of cuttings with adhered mud could elevate the level of suspended 

solids/turbidity (mostly clay and fine sand particles) downcurrent of the 

discharge point. The impacts are expected in a short period and limited in 

extent. Studies in many locations have shown that cuttings with adhered mud 

discharged into the sea would rapidly disperse and reduce in concentration 

(less than 1 hour after the discharge of cuttings and adhered mud) within 

1,000 - 2,000 m from the discharge point due to seawater entrainment 

(Houghton et al., 1980 1 and APEA, 1994 2). Elevated suspended solids and 

 

1  Houghton, J.P., Beyer, D.L. and Thielk, E.D. 1980b. Effects of Oil Well Drilling Fluids on Several Important Alaskan 

Marine Organisms. Proceedings of Symposium, Research on Environmental Fate and Effects of Drilling Fluids and 

Cuttings. January 21-24, 1980. Lake Buena Vista, Florida. Vol. II. pp. 1017-1044. 

2  Australian Petroleum Exploration Association (APEA). 1994. Environmental Implications of Offshore Oil & Gas 

Development in Australia. The Findings of an Independent Scientific Review. Australian Petroleum Exploration 

Association. 
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turbidity along the plume dispersion would reduce the amount of light 

penetration through the water column, resulting in potential decrease of 

photosynthesis rate of phytoplankton along the plume direction. Generally, 

fish can avoid the suspended solids plume at all water depths, while fish eggs 

and larvae, and larvae of other species may initially be entrained in water 

current and inevitably exposed to the plume for a short period when 

entrained within 350-1,500 m of the discharge point (NRC, 1983 1 and UNEP, 

1985 2). Suspended solids could be seen as a narrow plume along prevailing 

current as long as 1000 m depending on current velocity, with the width of 

less than 50 m. However, the chance of fish eggs and larvae, and other larvae 

species exposing to the plume is very low since the plume covers the area of 

only approximately 0.075 km2 (1500 m long and 50 m wide), comparing to the 

overall spawning area of fish and commercial marine species in the Gulf of 

Martaban. In addition, the chance of cuttings and adhered mud exposure to 

eggs and larvae of fish and other organisms will be during drilling only and 

discharged materials will mostly settle onto the seabed within 1 day after 

drilling operation is completed. 

6.3.3.4 (2) Impacts Caused by Toxicity of Cuttings and Drilling Mud 

Most chemicals which are components of drilling mud, both WBM and SDF, 

are ranked as having low toxicity level toward environment according to 

OCNS Group of the Centre for Environment, Fisheries and Aquaculture 

Science (CEFAS) of the United Kingdom. Hazard and Toxicity information 

was summarized in Chapter 4.  

Water-Based Mud (WBM) 

WBM is widely viewed by both the international oil & gas industry and 

regulators as being sufficiently non-toxic as to require no special disposal 

requirements. This view is also endorsed by the United Nations Environment 

Program (UNEP) which carried out detailed reviews of the environmental 

impact of water-based mud discharges on the environment (UNEP, 1985 3), 

(GESAMP, 1993 4).  It was reported that WBM is of low toxicity (Hurley and 

Ellis, 2004 5, Neff, 2005 6, Andrews et al, 2006 1). The use of WBM is approved 

by U.S. MMS, U.S. EPA and UNEP.  

 

1  National Research Council (NRC). 1983. Risk Assessment in the Federal Government: Managing the process. 

National Academy Press. Washington. 

2  United Nations Environment Program (UNEP). 1985. The Impact of Water Based Drilling Mud Discharges on the 

Environment. United Nations Publications. New York. 

3  United Nations Environment Program (UNEP). 1985. The Impact of Water Based Drilling Mud Discharges on the 

Environment. United Nations Publications. New York. 

4  GESAMP. 1993. Impact of Oil and Related Chemicals and Wastes on the Marine Environment. GESAMP Reports 

and Studies No.50. Joint Group of Experts on the Scientific Aspects of Marine Pollution. London: International 

Maritime Organization. 

5  Hurley, G. and J. Ellis. 2004. Environmental Effects of Exploratory Drilling Offshore Canada:  Environmental 

Effects of Monitoring Data and Literature Review. Final Report. available on-line. Ottawa, Ont., Canada: Canada 

Environmental Assessment Agency, Regulatory Advisory Committee. 

6  Neff, J.M. 2005. Composition, Environmental Fates, and Biological Effects of Water-based Drilling Muds and 

Cuttings Discharged to the Marine Environment: A Synthesis and Annotated Bibliography. Washington DC: 
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Synthetic Drilling Fluid (SDF) 

For SDF, there are a number of chemical components as described in Chapter 4. 

The chemicals of greatest interest with regards to potential environmental 

impacts are discussed below. 

Base Oil 

The drilling base fluid or “base oil” is “Plat Drill –R”, which is not regarded as 

dangerous for the environment, and is readily biodegradable. Plat-Drill R is a 

renewable base fluid classified as synthetic based fluid manufactured from 

biomass feedstock. It is non-toxic and does not impose harm to aquatic life. The 

US Minerals Management Service (Neff et. al. 2000 2) conducted a detailed study 

on the toxicity and effects of SDF in production and exploration activities in the 

Gulf of Mexico. Their study concluded that the synthetic oil base biodegrades 

rapidly and does not bioaccumulate in marine organisms. The SDF does affect the 

benthic community through an organic enrichment effect. Benthic communities 

will recover once the synthetic concentrations decline to low levels. Signs of 

recovery have been observed within 3 to 5 years after cessation of drill cuttings 

discharge (Battelle 1994 3 and Tetra Tech 2000 4).  

Barium 

Barium in the mineral form barium sulfate or barite (BaSO4) is a major 

component of drilling fluids (drilling muds) because its high density helps to 

control formation pressure during drilling operations. Barite has a very low 

solubility in water (2.46 mg/L at 25ºC). Solubility is decreased in the presence 

of sulfate.  

The toxicity of barium to organisms is dependent on the form that is present 

in the environment.  Soluble forms of barium are readily bioavailable and may 

therefore exert toxic effects.  However, insoluble forms (e.g., barite) are not 

bioavailable, and therefore do not exhibit toxicity. 

Barium is known to be one of the most abundant inorganic constituents in 

produced waters, and is a major component of drilling muds and fluids (Neff, 

1987 5; Neff, 1993 1). Barium can also be found at high concentrations in 

                                                                                                                                            

American Petroleum Institute. Plancton. St. Johns: the Department of Fisheries and Oceans, Science Branch 

Canadian, technical report of fisheries and aquatic sciences. no. 2679. 

1  Andrews, J., et al. 2006. Risks Associated with Drilling Fluids at Petroleum Development Sites  in the Offshore: 

Evaluation of the Potential for an Aliphatic Hydrocarbon Based Drilling  Fluid to Produce Sedimentary Toxicity 

and for Barite to be Acutely Toxic to Plancton. St.  Johns: the Department of Fisheries and Oceans, Science Branch 

Canadian, technical report of fisheries and aquatic sciences. no. 2679. 

2  Neff, J.M., McKelvie, S., Ayers Jr., R.C. 2000. Environmental impacts of synthetic based drilling fluids. Report 

prepared for MMS by Robert Ayers & Associates, Inc. August 2000. U.S. Department of the Interior, Minerals 

Management Service, Gulf of Mexico OCS Region, New Orleans, LA. OCS Study MMS 2000-064. 

3  Battelle. 1994. Environmental Assessment Studies in the Gulf of Thailand. Phase II: Impact of Drilling Fluids and 

Cutting Discharges. Bangkok: Unocal Thailand.  

4  Tetra Tech, Inc. 2000. Environmental Studies in the Central Gulf of Thailand. 1998 Special Studies. Drilling Impact 

Follow-up Study. Unocal Thailand.  

5  Neff, J.M., Bothner, M.H., Maciolek, N.J. and Grassle, J.F. 1989. "Impacts of Exploratory Drilling for Oil and Gas on 

the Benthic Environment of Georges Bank". Marine Environmental Research. 27(2): 77-114. 
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sediments surrounding platforms. It has been assumed that the high 

concentrations of barium (up to 2000 mg/L) in oil production wastes (i.e., 

produced water) are not of environmental concern in the marine environment 

since seawater contains high concentrations of sulfate, and thus free barium 

ions (which are bioavailable) would associate with sulfate too rapidly to be of 

ecological significance (Neff, 1993 29). 

Sheahan et al. (2001) 2 and RSC (2004) 3 reviewed information on the toxicity of 

drill cuttings to marine benthos.  They identified effects due to the presence of 

oil and other additives on the cuttings, but did not identify any data on effects 

of barium or barite. 

The barium concentrations found around oil platforms generally do not have 

measurable effects on biota (Terrens et al., 1998 4). The impact on the sediment 

biology, from a study off the southeast coast of Australia, was found to be 

limited only to the sampling site 100 m from the platform with recovery 

evident within four months of completion of drilling. 

Cherr et al (1997) 5 investigated the toxicity of barium in sea water by 

subjecting mussel embryos (Mytilus californianus) to static exposures of 

barium acetate. Adverse effects occurred between 0.2-0.9 mg/L. In the 2009 

Block M9 Baseline Survey, barium concentrations in the seawater in the 

Project Area were found to range between 0.0063 - 0.010 mg/L, and in the 

2016 Marine Environmental Monitoring study, concentrations were found to 

range between 0.0041 - 0.009 mg/L. This area has a history of drilling using 

fluids containing barium. Current seawater concentrations do not appear to 

have changed over time nor are they at levels that would be considered to 

have any toxic effect on marine life. 

Only one sediment screening guideline was identified for barium. NOAA 

(1999) 6 reported an Apparent Effects Threshold (AET) of 48 mg/kg (ppm), 

dry weight, for barium (not barite) in marine sediments, based on an 

amphipod bioassay.   These findings are the first to demonstrate that low 

concentrations of soluble barium (not insoluble barite) in seawater can be 

toxic, and are of potential concern in the marine environment. In the 2009 

Block M9 Baseline Survey, barium concentrations in the seawater in the 

                                                                                                                                            

1  Neff, J.M. 1993. Barium in produced water: Is it a toxicological hazard to the marine environment? Proceedings, 

14th Annual SETAC Meeting, Houston, TX.. p. 131. 

2  Sheahan, D., R. Rycroft, Y. Allen, A. Kenny, C. Mason, and R. Irish. 2001. Contaminant Status of the North Sea. 

Strategic Environmental Assessment – SEA2. Technical Report 004 – Contamination. Centre for Environment, 

Fisheries & Aquaculture Science (CEFAS), Lowestoft, UK. 66 pp. 

3  Royal Society of Canada (RSC). 2004. Report of the Expert Panel on Science Issues Related to Oil and Gas Activities, 

Offshore British Columbia, Natural Resources Canada. 155 p. 

4  Terrens, G.W., D. Gwyther, M.J. Keough, R.D. Tait. 1998. Environmental Assessment of Synthetic Based Drilling 

Mud Discharges to the Bass Strait Australia Proceedings of SPE International Conference on Health, Safety and 

Environment in Oil and Gas Exploration and Production, Caracas Venezuela, 7-10 June, 1998. SPE 46622. 

5  Cherr et al. 1997. “Effects of Barium and Divalent Cations Associated with Oil Production Wastes on Developing 

Marine Organisms”. Prepared under MMS Cooperative Agreement No. 14-35-0001-30761 by Southern California 

Educational Initiative Marine Science Institute University of California Santa Barbara, CA 93106. 

6  NOAA Sediment Quality Guidelines, http://faculty.kfupm.edu.sa/RI/suwailem/Standards/122_squirt_cards.pdf 
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Project Area were found to range between 7.7 – 160 mg/kg, and in the 2016 

Marine Environmental Monitoring study, concentrations were found to range 

between 28.67 – 2,081 mg/kg. This substantial increase over time is almost 

certainly due to previous drilling activities, and the more recent values are 

significantly higher than NOAA’s AET. This demonstrates that there could be 

a potential impact to some types of marine organisms (specifically to 

amphipods,  a benthic organism) due to discharge of mud and cuttings. 

Other Chemicals 

Other mud additives used in the makeup of SDF are of such low toxicity and 

such small volume that they are not considered a potential cause of significant 

impact. The Material Safety Data Sheet for SDF states that “the product is not 

classified as a hazardous material in accordance with European Union 

Directives”. No heavy metals are added to the drilling muds before use. The 

US EPA limits mercury to less than 1.0 ppm in the barite component and base 

oil does not exceed this standard (Trefy et al, 2002 1). 

Comparison of Baseline Data 

In addition to the above, from the review of baseline study results on benthos 

and plankton in the Project area in both 2009 and 2016 (as discussed in 

Chapter 5), it was found that the abundance, density and diversity of 

plankton, fish larvae, and benthos is within normal condition and did not 

show a consistent decrease over that time (some parameters showed increases 

while others showed decreases, but there was no conclusive link between a 

decrease in the overall health of the ecosystem over time), despite numerous 

exploration and production activities taking place. The number of species, 

density and diversity were also found to be similar (or higher) in comparison 

to reference stations outside the Project Area. This is important because it 

shows that no measurable change (or impact) has occurred, despite petroleum 

exploration and production taking place during this time, using similar types 

of drilling fluids and mud and cuttings management practices. 

6.3.3.4 (3) Potential Impacts due to Smothering of Benthos from Cuttings Pile 

Sedimentation of cuttings and adhered mud discharged into the sea could change 

the characteristics of sediment, which is a habitat of benthos, both in terms of 

sediment structure and particle size distribution. It could also reduce oxygen level 

in sediment (resulting in anaerobic condition) due to increased organic loadings 

and proliferation of anaerobic bacteria/ micro-organisms within the cuttings pile. 

Benthos could be physically/chemically stressed, e.g. obstruction of respiration 

process of benthos or smothering of cuttings pile. 

 

1  Trefry, J.H., R.P. Trocine, M.L. McElvaine, and R.D. Rember. 2002. Concentrations of total mercury and 

methylmercury in sediment adjacent to offshore drilling sites in the Gulf of Mexico. Report to the Synthetic Based 

Muds (SBM) Research Group, American Petroleum Institute, Washington, DC and Minerals Management Service, 

New Orleans, LA.. 46 pp. 
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The magnitude of potential impacts on macro benthic communities due to mud 

and cuttings discharge depends on various factors including quantity of pile 

accumulation, oceanographic condition during discharge and properties of 

discharged materials (APEA, 1994 1, Boesch & Rabalais, 1987 2 and GESAMP, 

1993 3). 

Alterations of seabed characteristics could change the appropriateness and 

structure of benthos habitat in such area, i.e. physical changes (pile thickness 

and particle size distribution) and biochemical changes (chemical properties of 

sediment). The effects of habitat alterations are different for various species, 

resulting in both positive and negative effects on the benthic community. 

Some organisms will find the altered sediments more suitable for living, while 

others find the altered sediments less suitable.   

Deposition of cuttings and adhered mud due to drilling on the seafloor may 

result in death to some benthic organisms because of obstruction in 

respiratory system, especially sessile benthic organisms (sponges and 

barnacles which are not found in the Project Area). The majority of potential 

impacts occur near the well mouth only. Potential impacts on filter feeders, 

e.g. sea pen and polychaete may occur over a wider area, that is the area 

where cuttings and mud particles entrained in the plume settle out. However, 

sessile benthic organisms and filter feeders as aforementioned are not found in 

the Project Area.  

From previous baseline sampling and marine environmental monitoring 

studies (discussed in Chapter 5), it was found that the most abundant benthos 

in the Project Area were annelids and arthropods, so-called infauna, which 

live in the sediments of the ocean floor. These animals may be affected from 

changes of sediment characteristics and patterns if they cannot adapt to the 

changes.  

6.3.3.4 (4) Potential Impacts due to Bioaccumulation of Metal Contamination through the Food 

Chain in the Marine Environment 

Metal contamination in the marine environment could result in 

bioaccumulation through the food chain, whereby benthic organisms may be 

exposed to contaminants via consumption of food, sediments and organic 

substances. Organisms can accumulate metals in their bodies either directly 

(e.g. by uptake across gill membranes) or indirectly by ingesting prey with 

metal contaminated tissues. The extent of uptake of metals and the consequent 

effects are principally dependent on the form in which the metals are present 

in the ambient environment. Generally, heavy metals in soluble form or 
 

1  Australian Petroleum Exploration Association (APEA). 1994. Environmental Implications of Offshore Oil & Gas 

Development in Australia. The Findings of an Independent Scientific Review. Australian Petroleum Exploration 

Association. 

2  Boesch, D.F. and Rabalais, N.N. 1987. Long-term Effects of Offshore Oil and Gas Development. Elsevier Applied 

Science. New York. 

3  GESAMP. 1993. Impact of Oil and Related Chemicals and Wastes on the Marine Environment. GESAMP Reports 

and Studies No.50. Joint Group of Experts on the Scientific Aspects of Marine Pollution. London: International 

Maritime Organization. 
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absorbed in mud and cuttings particle that can be digested and accumulate in 

organisms are called bioavailable form. However, heavy metals could be 

adsorbed into mud and cuttings particle, even in weak acidic condition, e.g. in 

digestive tract of marine organisms, are in non-bioavailable form. Once 

ingested by organisms, it would pass through the digestive system without 

changing the form. Limited studies report that heavy metals in mud could 

accumulate in marine organisms to a toxic concentration level. Discharged 

mud has main component of barium sulfate which may accumulate in benthic 

organisms. Though the discharged mud can contain heavy metals, they are in 

form of insoluble sulfate compound and non-bioavailable (APEA, 1994 1 and 

Boesch and Rabalais, 1987 2).  

Friedheim and Patel (1999 3) reported studies showing that SDF base 

chemicals have a very low bioavailability to marine organisms. There is little 

or no risk that these chemicals will bioaccumulate to potentially harmful 

concentrations in tissues of benthic animals or be transferred through marine 

food chains to important fishery species. 

Neff et al (1989 4) indicate that barium may accumulate in benthic organisms, 

but does not biomagnify in the food chain. SAIC (2003) 5 reported that 

laboratory-based sediment testing showed bioaccumulation of barium by test 

organisms from sediments from decommissioned wellhead platforms off 

California. However, they also indicated that barium levels in rock crabs 

collected at the site were not significantly elevated relative to control locations. 

Therefore, if bioaccumulation does occur, it is likely to be limited. It is not 

expected that potential impacts would affect the food chain.    

6.3.3.4 (5) Summary of Potential Impacts on Marine Organisms due to the Discharge of 

Cuttings and Drilling Mud 

Discharge of cuttings and adhered mud into the sea could affect marine 

organisms, e.g. plankton and other marine organisms due to elevated 

turbidity and toxicity of cuttings and adhered mud. However, studies show 

that after the discharge, large particles tend to settle rapidly onto the seabed. 

Dispersion of small particles would elevate suspended solids and turbidity 

 

1  Australian Petroleum Exploration Association (APEA). 1994. Environmental Implications of Offshore Oil & Gas 

Development in Australia. The Findings of an Independent Scientific Review. Australian Petroleum Exploration 

Association. 

2  Boesch, D.F. and Rabalais, N.N. 1987. Long-term Effects of Offshore Oil and Gas Development. Elsevier Applied 

Science. New York. 

3  Frieheim, J.E. and Patel, A. 1999. Technical solutions for environmental problems: novel drilling formulations to 

minimize environmental impact. (Paper PSE 52741) in The Proceedings of the SPE/EPA Exploration and 

Production Environmental Conference. Austin, Texas, USA, 1-3 March 1999. Society of Petroleum Engineers, Inc., 

Richardson, Texas, USA. 

4  Neff, J.M., R.J. Breteler, and R.S. Carr. 1989. Bioaccumulation, food chain transfer, and biological effects of barium 

and chromium from drilling muds by flounder (Pseudopleuronectes americanus) and lobster (Homarus 

americanus). Pages 439-460 In: F.R. Engelhardt, J.P. Ray, and A.H. Gillam, Eds., Drilling Wastes. Elsevier Applied 

Science Publishers, London. 

5  Science Applications International Corporation. 2003. Investigations of Water Quality Using Caged Mussels 

Bioassays and Surficial Sediment Quality at the 4H Shell Mounds. Prepared for the California State Lands 

Commission, Sept. 2003. 
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concentrations for a short period of time, and be rapidly diluted by wind and 

wave actions. Turbidity of seawater would be reduced to normal level at 

approximately 350-1,500 m. The plume would cover an area of approximately 

0.075 km2. The WBM and SDF used in the Project is low toxicity and 

biodegradable. Metal components in mud are also low and are mostly in 

insoluble sulphate form which is non-bioavailable.  

Generally, fish can avoid the suspended solids plume at all water depths, 

while fish eggs, larvae and juveniles may initially be entrained in water 

current and inevitably exposed to the plume in a short period of time. The 

possibility of fish egg and larvae exposure to the plume, based on the plume 

coverage area of approximately 0.075 km2 is considered very low compared to 

the spawning grounds of fish and other economic marine fishery resources in 

the Gulf of Martaban. The exposure period is also short. Developed fish larvae 

are less likely to be affected by cuttings and adhered mud since they will swim 

away from the Project site.  

Alteration of seabed sediment could indirectly affect benthic communities in 

the Project Area, e.g. obstruction of respiratory system or inevitable death of 

benthos, particularly sessile benthic organisms (e.g, sponges, barnacles) 

which are not found in the Project Area. The increased concentration of 

barium in sediment may also impact benthic organisms. The potential 

impacts would however be limited to the area which mud and cuttings 

dispersion could reach surrounding the wells.  

The Project’s well drilling will implement appropriate exiting/in-place 

controls as discussed below to minimize the above impacts.   

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts to marine life and marine ecology from mud and cuttings 

discharge: 

 Implement all measures to mitigate impacts to seawater quality and 

sediment from mud and cuttings discharge, as described in Section 6.3.1 

and 6.3.2. 

Significance of Impacts  

Evaluation of impacts to marine life and marine ecology due to mud and 

cuttings discharge during the drilling phase has been conducted in accordance 

with the methodology and terminology presented in Section 6.1. The 

significance of impacts is evaluated as Negligible (Table 6.27). 
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Table 6.27 Assessment of Potential Impacts on Marine Life and Marine Ecology due to 

Mud and Cuttings Discharge during Drilling Phase 

Impact 

Elevated turbidity and toxicity of cuttings with adhered mud discharged into the 

sea could affect marine organisms living in the Project Area, including plankton 

and fish larvae, since they cannot rapidly escape from the area. In addition, 

smothering/burial of benthic organisms and alteration of benthic habitats 

resulting from the physical covering of the seafloor with material of different 

grain-size distribution could have an impact on the benthic community. Marine 

organisms could also be impacted by bioaccumulation of metal contamination 

through the food chain in the marine environment.   

Nature 

Negative Positive Neutral 

Impacts to marine life and marine ecology would be considered to be negative 

impacts. 

Type 

Direct Indirect Induced Cumulative 

Impacts would directly affect marine life and marine ecology through potential 

toxicity or alteration/contamination of surrounding marine habitat in the 

Project area. 

Duration 

Temporary Short-term Long-term Permanent 

The drilling phase is expected to last 7 days per well, and therefore impacts 

associated with drilling would be considered short-term. Long-term secondary 

impacts (such as bioaccumulation) are not expected to take place. 

Extent 

Local Regional International 

Impacts would be limited to marine life and marine ecology in the vicinity of the 

Project area and hence would be considered to be local. 

Scale 

The potential impacts on seawater quality due to mud and cuttings discharge 

are limited to within the Project area and occur in a short period of time (7 

days/well). The WBM and SDF drilling fluids are non-toxic (or low toxicity). 

SDF will not be directly discharged to the sea, and oil-on-cuttings (OOC) will 

comply with Myanmar’s NEQG. The majority of mud and cuttings found in 

lower plume will rapidly fall onto the seabed. Total quantity of cuttings 

discharged per well will be approximately 241 m3. Total quantity of mud used 

per well will range from approximately 875 – 1,097 m3 for WBM, and 0 – 222 

m3 for SDF.  Comparison of barium concentrations in sediment from previous 

baseline/monitoring surveys before and after drilling indicate that some 

impacts to benthic organisms are likely to occur, but the extent of the impact 

would be limited. 

Frequency 
Discharges of mud and cuttings would occur intermittently but repeatedly 

throughout the Project’s Drilling Phase. 

Magnitude 

Positive Negligible Small Medium Large 

There will only being localised impacts on receptors with low sensitivity. May 

affect specific group of localised individuals within a population over a short 

time period (one generation or less), but does not affect other trophic levels or 

the population itself. May cause some minor impacts of limited extent, or to 

some elements of the area, are evident but easy to recover through natural 

regeneration. Although change in baseline conditions will be perceptible, 

impact affects a small proportion of organisms. Impact magnitude is 

considered to be small. 

Receptor 

Sensitivity 

Low Medium High 

Sensitivity is considered to be low as Block M9 is located far offshore, not near 

any sensitive ecosystems, and the surrounding habitat is not critical to other 

ecosystem functions, and consists primarily of common / abundant species of 

fish, plankton, benthos, and marine mammals. Baseline surveys and marine 

monitoring have found plankton and benthos to be diverse and abundant 

throughout the Project Study Area. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Receptor Sensitivity and Small Magnitude will result 

in an overall Negligible Impact. 

Additional Mitigation Measures, Management and Monitoring 
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The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided in-place controls are 

appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.3.5 Assessment of Impacts to Marine Life and Marine Ecology due to Produced Water 

Discharge (Production Phase) 

Discharge of produced water which is contaminated with petroleum 

hydrocarbon and metal to the sea may potentially impact seawater quality, 

seabed sediment, plankton, fish larvae and benthic organisms in the area of 

discharge point. 

As detailed in Section 6.3.1, the significance of residual impacts to seawater 

quality due to produced water discharge are expected to be negligible with 

PTTEPI’s existing/in-place controls. The same existing/in-place controls will 

mitigate impacts to marine life and marine ecology. Therefore, the significance 

of impacts to marine life and marine ecology due to produced water discharge 

are also expected to be Negligible. 

6.3.4 Assessment of Impacts to Fishing Communities and Fisheries  

6.3.4.1 Scope of the Assessment 

As determined during scoping, potential impacts to fishing communities and 

fisheries may occur due to: 

 Crew/Materials Transport (All Phases); 

 Presence of Equipment and Facilities (All Phases); 

 Production Platform Installation (Installation Phase); 

 Pipeline Installation (Installation Phase); and 

 Rig Placement (Drilling Phase). 

6.3.4.2 Summary of Baseline Conditions  

The fisheries sector plays an important role in the socio-economic 

development of the country through its contribution to the export earnings 

and the national GDP. The main landing sites near the Project area are near 

Yangon, at Pazuntaung Nyaungdan and Annawa, along with Thandwe, 

Mawlamyine, Myeik and Kawthoung.  

Vessels over thirty-feet and/or engine power more than 12 HP are used in 

offshore fisheries. Moreover, large-scale fishing such as bottom trawling, 

purse seining, surrounding, drift netting and long lining are common in 

offshore fishing. The main types of fish gear used for marine fisheries in 

Myanmar are composed of commercial gears such as trawl nets, purse seines, 

drift nets and gill nets as well as traditional gear including hook and line, cast 

net, bag nets, trammel gill net, lift net and traps.  
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Consultation with Local Fishing Communities 

Consultations  were held with fishery groups in Tanintharyi Region and Mon 

State between March and April 2017. Discussions indicated that the primary 

fishing locations were as follows: 

 Mawlamyine –local fishing community stated that they fished 

primarily in the Thanlwin River and Attran River, and no offshore 

fishing was described.  

 Dawei - local fishing community stated the most common fishing 

locations were near the mouth of the Heinze River, the Dawei River, 

and in Maungmakan, and Longlon, all nearshore and considerably 

far from Block M9. 

 Ye Phyu - local fishing community were found to fish primarily near 

the Heinze River and near the Moscos Islands, also very far from 

Block M9. 

 Yae –local fishing community in Yae Township were the only ones 

found to fish greater than 10 nautical miles from the coast. They 

stated that they sometime fish as far as 100 nautical miles from the 

coast. The most common fishing locations are approximately 30 to 90 

nautical miles offshore of Dawei, in fishing grounds D-11, 12, 16, 17, 

21, and 22 (these grounds are located to the east/northeast of Block 

M9 as discussed in Chapter 5). This is still significantly far from Block 

M9, but as these are the only fishing community considered to fish far 

offshore from those interviewed, they are the primary receptors 

considered regarding potential impacts from the Project. 

The consulted fishing community in Yae reported that the peak fishing 

months are April, May September, October, November and December, and 

May is the best of the peak months. Fishing techniques normally used by the 

Yae Township fishing community include cast net, gillnetting and longline. 

Fish species generally caught in the area include Bloach's tonguesole, Prawn, 

White Pomfret, Asymmetrical goatfish, Croaker, Bombay duck, and common 

hairfin anchovy.  60% of the consulted fishing community reported they sell 

the fish catch, earning them approximately 100,000 to 300,000 kyats per 

month. The fishing community indicated that the Fisheries Department 

occasionally restrict fishing in their fishing grounds, and these restrictions 

particularly affect their catch in Mon Block.  

6.3.4.3 Assessment of Impacts to Fishing Communities and Fisheries (All Phases) 

The primary Project activities which could impact fishing activities are 

summarized by phase below. Potential impacts to fishing communities and 

fisheries through all phases are due primarily to obstruction from Project 

vessels and/or due to reduced fishing area because of safety zones established 

around all facilities as a safety feature. These activities will reduce the 

potential fishing area and potentially limit fishing traffic. 
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Preparation and Installation Phase  

Seafloor survey, transportation of WP structures from shore to the Project site and 

installation of WPs and subsea petroleum pipeline could affect fishery activities in 

the survey and transport routes and installation locations. The installation of the 

Project’s structures including WPs and subsea petroleum pipelines will require 

the establishment of a 500 m safety zone around the operational areas to 

minimize accidents, e.g. collision between vessels or between vessel and platform. 

No fishing vessels will be allowed to enter the safety zones, and therefore it will 

restrict the fishing area and limit fishing traffic.  

The seafloor survey will generally be conducted over an area of 1 km2 for each 

WP installation location.  The vessels of the seafloor survey could potentially 

obstruct fishing vessels, and a 500 m safety zone will be established around 

the survey vessels. The seafloor survey will be conducted approximately 20-24 

months prior to installation of the WPs and pipelines. Dependent on weather, 

the survey will take no more than 4 days for 1 WP and associated subsea 

petroleum pipeline.  

Twelve WPs will be installed (four during Phase 1C and eight during Phase 

1D) as part of the Project. All WPs will be assembled at the onshore fabrication 

yard and transported via barges towed by tug boats or specialized transport 

vessels to the proposed installation sites. During the transportation, which 

could take up to 1-2 months, there may be some minor obstructions with 

fishing vessels, but appropriate communication and warning protocols will 

minimize impacts of WP transport. During installation of the WPs, a 500 m 

safety zone will be established around each WP location. The establishment of 

a 500 m safety zone around the WPs would restrict fishery operators from 

navigating or fishing in such area. The safety zone will lead to a restricted 

fishing area of approximately 0.785 km2 for each WP, or a cumulative area of 

9.42 km2 for all 12 WPs. The installation of 1 WP takes approximately 15-21 

days. The first WP for Phase 1C will be installed in Q4 of 2017, and in Q4 of 

2020 for Phase 1D. 

Additionally, a total of 13 pipelines will be installed with cumulative length of 

164.9 km (4 pipelines with 52.4 km length during Phase 1C, and 9 pipelines 

with 112.5 km length during Phase 1D). The pipe installation barge will move 

forward at a speed of approximately 1 km/day. A 500 m safety zone will be 

established around the barge during pipeline installation. Therefore a total 

area of approximately 1.785 km2 could be restricted to fishing per day during 

pipeline installation. 

Production Drilling Phase 

Transport of the drilling rig to the WP locations may cause minor obstruction 

to fishing vessels, but appropriate communication and warning protocols will 

minimize impacts of rig transport. The speed of tow-out is approximately 3-5 

knots (or approximately 5.6-9.3 km per hour). The duration of drilling rig 

transportation to the Project’s WP will take a maximum of 2 days.  



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-59 

During drilling, a safety zone of 500 m will be established around each WP. 

This will reduce the fishing area by approximately 0.785 km2 for each WP, or a 

cumulative area of 9.42 km2 for all 12 WPs. 

Up to 240 production wells will be drilled from the WPs using a tender-

assisted rig. The duration for drilling equals the combined duration of drilling 

activity and well completion, i.e. extension of drilling pipe, equipment 

preparation and arrangement, well logging and production well completion. 

The duration for drilling at one WP, assuming a maximum of 20 wells, is 

approximately 215 days, after which the drilling rig will be moved to the next 

location. 

Production Phase 

As with the installation and drilling phases, a 500 m safety zone will be 

established around each WP during the production phase. This will reduce the 

fishing area by approximately 0.785 km2 for each WP, or a cumulative area of 

9.42 km2 for all 12 WPs. The production phase may last as long as 30 years or 

more, so the duration of the impact to fisheries is significantly longer than the 

other phases. 

Summary of Impacts 

As discussed above, potential impacts to fishing communities and fisheries 

may occur throughout all phases of the Project due to obstruction from Project 

vessels and due to reduced fishing area because of the establishment of 500 m 

safety zones around Project facilities and installation vessels. Table 6.28 

summarizes the duration and scale of potential impacts to fisheries and 

navigation due to Project activities in each phase. 

The size of the fishing area that would be reduced is relatively small (1 km2 

per WP for seafloor survey, minor obstructions during transport of rig, WPs, 

crew and materials, 0.785 km2 per WP during installation, drilling, and 

production phases, and up to 1.785 km2 per day during pipeline installation). 

Although the duration of the production phase is long-term (30 years or 

more), it was found from interviews with local fishing community during 

public consultation that none of the interviewed fishing community currently 

conduct fishing within Block M9. In addition, if any fishing vessels do operate 

in Block M9, they would still be able to conduct fishing activities outside of 

the safety zones. In comparison of the total area of Block M9 (11,746 km2), the 

maximum area of the safety zones (9.42 km2) is very small, representing only 

0.08% of the total area of the block.  

During the preparation and installation phase and drilling phase, support 

vessels will warn fishing boats and commercial vessels which are approaching 

Project vessels or the safety zones. Commercial fishery operators are still able 

to undertake fishing activities outside the safety zones as normal. 

At least one month prior to the initiation of major Project activities (such as rig 

mobilization, WP installation, drilling, etc.), PTTEPI will issue an information 

letter to MOGE to notify and collaborate with relevant main agencies about 
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the details of the Project implementation. This will allow for  commercial 

fishery groups to remove stationary fishing gears in the Project Area prior to 

commencement.  

Table 6.28  Duration and Scale of Project Activities affecting Fishing and Shipping 

Activities 

Project 

Phase 

Project 

Activity 

Description of Area 

Affected 

Frequency/Type of 

Impact 

Duration of Activity 

Preparation 

and 

Installation 

Seafloor 

Survey  

1 km2 per WP, due to 

vessel movement and 

500 m safety zone. 

 

Non-continuous. 

Survey conducted at 

1 WP location at a 

time. 

4 days per WP 

 

   

 Transport 

of WP 

Structures 

Minimal area along 

linear transport 

routes 

Non-continuous. 

Area of 

obstruction/exclusion 

will move along with 

movement of barges. 

1 – 2 months 

 Installation 

of WPs 

0.785 km2 per WP, 

due to 500 m safety 

zone 

Continuous during 

WP installation. 

However, WP 

installation will 

happen one at a time. 

15-21 days per WP 

 Installation 

of 

Pipelines 

1.785 km2 per day 

during pipeline 

installation. 

Minor and temporary 

obstruction due to 

additional seafloor 

survey after 

completion of 

pipeline laying. 

Non-continuous. 

Safety zone (500 m) of 

will move along with 

barge and/or post-

installation survey 

vessel. 

Pipelines will be 

installed at a rate of 1 

km/day. Cumulatively 

over 164 km of pipeline 

will be layed, but this 

will be non-continuous 

and spread out over the 

duration of Phase 1C 

and 1D (i.e. several 

years). 

 Other 

Project 

Transport 

(Crew, 

Materials, 

etc.) 

Minimal area along 

linear transport 

routes of 

crew/material to and 

from shore to Project 

area. 

Non-continuous and 

intermittent, 

depending on 

schedule of 

crew/material 

transport. 

Activities will be 

intermittent throughout 

preparation/installation 

phase (21 days per WP). 

Drilling 

Phase 

Transport 

of Drilling 

Rig 

Minimal area along 

linear transport route 

of rig. 

Non-continuous, one-

time occurrence. Area 

of 

obstruction/exclusion 

will move along with 

movement of rig. 

2 days to tow rig to 

Project Area 

 Drilling 0.785 km2 per WP, 

due to 500 m safety 

zone. 

Continuous during 

drilling at each WP. 

Maximum of 215 days 

per WP, assuming a 

maximum of 20 wells at 

each WP. 

 Other 

Project 

Transport 

(Crew, 

Materials, 

etc.) 

Minimal area along 

linear transport 

routes of 

crew/material to and 

from shore to Project 

area. 

Non-continuous and 

intermittent, 

depending on 

schedule of 

crew/material 

transport. 

Activities will be 

intermittent throughout 

preparation/installation 

phase (21 days per WP). 

Production Presence 0.785 km2 per WP, Continuous Production phase may 
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Project 

Phase 

Project 

Activity 

Description of Area 

Affected 

Frequency/Type of 

Impact 

Duration of Activity 

Phase of WPs due to 500 m safety 

zone. Cumulatively 

for all WPs that will 

be installed in Phase 

1C and 1D, the total 

area of safety zone 

will be 9.42 km2. 

throughout 

production phase. 

last 30 years or longer. 

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts to fisheries and fishing communities: 

 At least 30 days prior to rig mobilization, WP transport, WP 

installation, or pipeline installation, coordinate with MOGE, who will 

then issue “Notice to Mariner” regarding project activities to 

appropriate parties (i.e. Department of Fisheries, Ministry of 

Livestock, Fisheries and Rural Development, and Myanmar Navy). 

 Record location, mark, and number of fishing gears damaged or 

removed during project operation; and determine the compensation 

rate as appropriate. 

 Establish 500 m safety zone around the WPs, pipeline installation 

barge, and drilling rig. 

 Use support vessels to warn off traffic. 

 Provide appropriate lights and warning signals at offshore facilities 

to prevent accidental collision. 

 Develop and communicate a Grievance Mechanism for fishing 

community to report grievance regarding Project activities.    

Significance of Impacts  

Project activities have the potential to interfere or pose a constraint on fishing 

activities in the area. However the area affected is relatively very small and is 

not expected to cause significant impacts to commercial and local community 

fishing activities. In addition, consultation with local fishing community 

found that none of the interviewed fishing community conduct fishing 

operations in Block M9. Overall, the impacts to fishing activities during all 

phases of the Project are considered Negligible, as shown in Table 6.29. 
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Table 6.29 Assessment of Potential Impacts on Fishing Communities and Fisheries due 

to Project Activities (All Phases)  

Impact 

Potential impacts to fishing communities and fisheries may occur 

throughout all phases of the Project due to obstruction from Project vessels 

and due to reduced fishing area because of the establishment of 500 m 

safety zones. 

Nature 
Negative Positive Neutral 

Potential impacts to fishing activities are considered to be negative impacts. 

Type 

Direct Indirect Induced Cumulative 

Impacts would directly affect fishing activities through direct obstruction and 

the designation of safety zones which prohibit the use of fishing gear.  

Duration 

Temporary Short-term Long-term Permanent 

The relevant Project activities will commence in Q4 2017 for Phase 1C and in Q4 

2020 for Phase 1D. Direct impacts would last the duration of the installation phase, 

production drilling phase, and production phase. Since the production phase may 

last 30 years or longer, the duration of the impacts is considered long-term. 

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered to 

be local.  

Scale 

The maximum size of the fishing area that would be reduced is relatively 

small, as summarized in Table 6.28. The most significant impact in terms of 

total area and duration will take place during the production phase, where 

each of the 12 WPs will have a safety zone of 500 m throughout the 

production period (30 years or more). 

However, in comparison of the total area of Block M9 (11,746 km2), the 

maximum area of the safety zones (9.42 km2) is very small, representing 

only 0.08% of the total area of the block.  

Frequency 

The frequency of impacts to fisheries due to the safety zones would range from 

intermittent to continuous depending on phase and project activity. During the 

production phase, impacts would be continuous throughout the duration of 

production phase. 

Magnitude 

Positive Negligible Small Medium Large 

Impact magnitude is considered to be small due to there only being localised 

impacts on receptors with low sensitivity. Although change in baseline 

conditions will be perceptible, impact affects a very small proportion of fishing 

activities in the area, and the scale of the impact is very small due to the 

relatively small cumulative size of the safety zones.  

Receptor 

Sensitivity 

Low Medium High 

Some but few areas of vulnerability; but still retaining an ability to at least in 

part adapt to change brought by the Project. 

Based on secondary data and interviews conducted with local fishing 

communities, very few fishing vessels are expected to conduct fishing 

activities in Block M9. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Receptor Sensitivity and Small Magnitude will result 

in an overall Negligible Impact. 

Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided in-place controls are 

appropriately implemented. 
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Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.5 Assessment of Impacts to Shipping/Navigation  

6.3.5.1 Scope of the Assessment 

As determined during scoping, potential impacts to shipping activities may 

occur due to: 

 Crew/Materials Transport (All Phases); 

 Presence of Equipment and Facilities (All Phases); 

 Production Platform Installation (Installation Phase); 

 Pipeline Installation (Installation Phase); and 

 Rig Placement (Drilling Phase). 

6.3.5.2 Summary of Baseline Conditions  

The Gulf of Martaban has limited shipping activity with only one main 

shipping lane from Yangon heading to the Straits of Malacca in the south. 

Block M9 is located within this shipping route, therefore, there is potential for 

interactions with shipping traffic to occur. 

6.3.5.3 Assessment of Impacts to Shipping and Navigation (All Phases) 

The primary Project activities which could impact shipping and navigation are 

the same as those described above for impacts to fishing communities and 

fisheries (obstruction from Project vessels and/or due to reduced fishing area 

because of safety zones established around all facilities as a safety feature).  

A summary of the size and duration of impacts due to obstructions and safety 

zones was presented in Table 6.28. The size of area that would potentially 

impact shipping and navigation is relatively small (1 km2 per WP for seafloor 

survey, minor obstructions during transport of rig, WPs, crew and materials, 

0.785 km2 per WP during installation, drilling, and production phases, and up 

to 1.785 km2 per day during pipeline installation). Although the duration of 

the production phase is long-term (30 years or more), the Project is located in 

an offshore open area without dense marine traffic, where commercial vessels 

can travel in any direction to avoid potential obstructions caused by Project 

activities as necessary. In addition, in comparison of the total area of Block M9 

(11,746 km2), the maximum area of the safety zones (9.42 km2) is very small, 

representing only 0.08% of the total area of the block.  

At least one month prior to the initiation of major Project activities (such as rig 

mobilization, WP installation, drilling, etc.), PTTEPI will issue an information 

letter to MOGE to notify and collaborate with relevant main agencies about 

the details of the Project implementation. This will allow for  ships to plan 

alternate routes prior to commencement of the Project activities.  
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Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts to shipping activities: 

 At least 30 days prior to rig mobilization, WP transport, WP 

installation, or pipeline installation, coordinate with MOGE, who will 

then issue “Notice to Mariner” regarding project activities to 

appropriate parties (i.e. Department of Fisheries, Ministry of 

Livestock, Fisheries and Rural Development, and Myanmar Navy). 

 Use support vessels to warn off traffic. 

 Establish a 500 m safety zone around the WPs and drilling rig and 

provide support vessels to observe fishing and commercial vessels 

approaching the safety zone to prevent collision. 

 Provide appropriate lights and warning signals at all offshore 

facilities to prevent accidental collision. 

Significance of Impacts  

Project activities have the potential to interfere or pose a constraint on shipping 

and navigation activities in the Project area. However the area affected is 

relatively small and is not expected to cause significant impacts to these 

activities. Overall, the impacts to shipping and navigation activities during all 

phases of the Project are considered Negligible, as shown in Table 6.30 

Table 6.30 Assessment of Potential Impacts on Shipping Activities due to Project 

Activities (All Phases)  

Impact 

Potential impacts to shipping and navigation may occur throughout all 

phases of the Project due to obstruction from Project vessels and due to 

reduced navigable area because of the establishment of 500 m safety zones. 

Nature 

Negative Positive Neutral 

Potential impacts to shipping and navigation activities are considered to be 

negative impacts. 

Type 

Direct Indirect Induced Cumulative 

Impacts would directly affect shipping activities through direct obstruction and 

the designation of safety zones   

Duration 

Temporary Short-term Long-term Permanent 

The relevant Project activities will commence in Q4 2017 for Phase 1C and in Q4 

2020 for Phase 1D. Direct impacts would last the duration of the seafloor survey, 

installation phase, production drilling phase, and production phase. Since the 

production phase may last 30 years or longer, the duration of the impacts is 

considered long-term. 

Extent 

Local Regional International 

Impacts would be limited to the Project area and hence would be considered to 

be local.  

Scale 

The maximum size of the navigable area that would be reduced is relatively 

small, as summarized in Table 6.28. The most significant impact in terms of 

total area and duration will take place during the production phase, where 

each of the 12 WPs will have a safety zone of 500 m throughout the 

production period (30 years or more). 

However, in comparison of the total area of Block M9 (11,746 km2), the 

maximum area of the safety zones (9.42 km2) is very small, representing 

only 0.08% of the total area of the block. 
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Frequency 

The frequency of impacts to shipping and navigation due to the safety zones 

would range from intermittent to continuous depending on phase and project 

activity. During the production phase, impacts would be continuous throughout 

the duration of production phase. 

Magnitude 

Positive Negligible Small Medium Large 

Impact magnitude is considered to be small due to there only being localised 

impacts on receptors with low sensitivity. Although change in baseline 

conditions will be perceptible, impact affects a small proportion of shipping 

and navigation activities in the area, and the scale of the impact is very small 

due to the relatively small cumulative size of the safety zones. 

Receptor 

Sensitivity 

Low Medium High 

There is limited shipping activity in the area and it is expected that alternate 

shipping routes can be utilized to avoid Project activities. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Receptor Sensitivity and Small Magnitude will result 

in an overall Negligible Impact. 

Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided in-place controls are 

appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.6 Impact Assessment due to Unplanned Events 

6.3.6.1 Scope of the Assessment  

Adverse impacts on numerous resources/receptors may occur from the 

following unplanned events: 

 Accidental Release;  

 Well Blowout;  

 Vessel Collision; and 

 Fire or Explosion. 

6.3.6.2 Assessment of Impacts due to Accidental Release 

Environmentally hazardous materials may accidentally spill to the sea during 

the Project operation, i.e. fuel or diesel, various types of lubricants and 

hazardous waste. The release of these materials may cause impacts to 

seawater quality, marine life and marine ecology, fisheries, navigation, public 

health, and occupational health and safety. Accidental releases are unplanned 

events and are not predicted to occur during normal operating conditions 

provided that in-place control measures and management systems are 

implemented effectively. 
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Project activities may lead to the following types of accidental releases, which 

will be discussed further in this section: 

 Waste Release;  

 Major Gas Leak due to Well Blowout (this is a separate topic 

covered in Section 6.3.6); and 

 Diesel and Lubricants. 

6.3.6.2 (1) Waste Release 

The Project will generate various types of hazardous and non-hazardous 

wastes. Inappropriate management (including transportation, storage, and 

disposal) of waste could result in an accidental release. An inventory of solid 

wastes (hazardous and non-hazardous) and how they will be managed was 

presented in Chapter 4. Waste will mostly consist of solid waste.  Solid waste 

will be transported in containers and any waste liquids will be transported in 

sealed drums.   

An accidental release of waste drums would be a rare event and would not be 

expected to result in significant environmental impacts as the products would 

be contained in drums. Should the drum fail and the liquid waste be spilled, 

the volumes would likely be very small.  

Discharge of oily wastes into the marine environment due to minor accidents 

(eg. failure of spill containment systems, separation of fuel hoses during 

bunkering operations) may have an impact on water quality and marine 

ecology. The impact would depend on the type of oil released, the volume of 

oil, the location of the spill and the prevailing weather and tidal conditions. 

Due to the far distance to shore, and the fact that waste oil is transported in tanks 

which provides additional containment, an accidental release is unlikely to affect 

sensitive/protected areas, endangered species, tourism and visual aesthetics 

within these areas. The public is unlikely to be directly exposed to an accidental 

release of waste. In addition, PTTEPI will greatly reduce the risk of any waste 

release by implementing its Waste Management Plan, presented in Annex D. 

Magnitude of potential impacts due to accidental release of waste would be small. 

6.3.6.2 (2) Diesel and Lubricating Oil 

Small quantities of diesel and lubricant oil could be released during loading, 

storage, and fueling, or it could occur due to equipment malfunction, 

transportation, or during maintenance of machines, engines or equipment 

used for the Project operation at the drilling rig, WPs, and vessels.  

There is also the possibility of a major diesel spill resulting from the collision 

of Project vessels, or the collision of a Project vessel with a non-Project vessel, 

or with the ZPQ or WPs. Resulting rupture of a vessel’s fuel tank could release 

up to 1,700 m3 or around half of the fuel carried by a typical tugboat or barge 

vessel (The largest vessel in the Project will carry a total of 3,335 m3). 
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However, as will be discussed in Section 6.3.6, a vessel collision is a very 

unlikely occurrence, and PTTEPI will implement appropriate measures to 

avoid and mitigate vessel collisions as well as accidental spills. 

Upon release into the sea, diesel spreads rapidly to form a thin surface sheen. 

Spilled diesel will evaporate rapidly in the warm water of the Gulf of 

Martaban (surface seawater temperature measured at stations surrounding 

ZPQ ranged from 27.6°C to 29.2°C). Weathering rate of hydrocarbons such as 

oil or diesel depends on various factors including properties, quantity, and 

type of hydrocarbon, and the environment (wind, sunlight, and temperature). 

Diesel is non-persistent and is unlikely to form a stable emulsion due to the 

open water environment and would be rapidly diluted and dispersed by 

ocean currents. However, it can result in toxic effects on marine organisms. 

Lubricating oils would be expected to form a visible sheen on the surface of 

the sea, and would persist for longer periods of time than the more volatile 

hydrocarbons. Of all the types of potential accidental releases discussed, diesel 

and lubricants have the highest potential to be accidentally released into the 

environment, due to their relative frequency and quantity of use throughout 

the Project duration. Therefore, potential impacts of diesel/lubricant release 

on various receptors are discussed in more specific detail below.  

Impacts to Seawater Quality 

In the case of an accidental release of diesel or lubricants, water quality could 

be temporarily impacted in the vicinity of the spill. Direct impacts could 

include an increase in the concentration of organic compounds, reduction in 

the concentration of oxygen, or increased concentration of heavy metals or 

hydrocarbons. 

Impacts to Marine Life and Marine Ecology 

Potential effects of accidental releases of petroleum such as oil or diesel on 

marine life and marine ecology include:   

 Direct short-term effects on animals from direct oil/fuel exposure 

(e.g., ingestion or coating birds);  

 Short-to-medium term impacts include those associated with the 

chemical toxicity of oils/fuels, primarily due to the water soluble 

aromatic hydrocarbons (e.g. benzene).  Exposure to these toxic 

compounds may occur via direct contact with oil/fuel, and/or 

accumulation of soluble hydrocarbons in the water column or 

impacted sediments. 

Potential impacts from oil/fuel spills to marine mammals, seabirds, fish, 

plankton, and sensitive environments are discussed below. 

Marine Mammals 

Marine mammals are highly mobile and a number of field and experimental 

observations indicate whales and dolphins may be able to detect and avoid 

surface slicks. Marine mammals that have direct physical contact with surface 

slicks may suffer surface fouling or ingestion of hydrocarbons and inhalation 
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of toxic vapours. This may result in the irritation of sensitive membranes such 

as the eyes, mouth, digestive and respiratory tracts and organs, impairment of 

the immune system or neurological damage. However, in this instance, the 

only likely spill would be from the vessel diesel fuel which is unlikely to cause 

a surface slick as it is not oil.  

Seabirds 

Seabirds spending time on the sea surface are considered vulnerable to surface 

oil pollution due to the high affinity between oil and plumage. Offshore 

Myanmar waters are potential foraging grounds for seabirds which are 

vulnerable when coming into contact with surface slicks during feeding or 

resting on the sea surface. Physical contact of seabirds with surface slicks may 

result in fouling of feathers and hypothermia (loss of thermoregulation), 

decreased buoyancy and potential to drown, inability to fly or feed, anaemia, 

pneumonia and irritation of eyes, skin, nasal cavities and mouths 1 2. This may 

also lead to mortality due to oiling of feathers or the ingestion of 

hydrocarbons. However, as stated above, the only likely spill would be from 

the vessel diesel fuel which is unlikely to cause a surface slick as it is not oil. 

Marine Turtles 

Adult marine turtles exhibit no avoidance behaviour when they encounter an 

oil slick 3. Contact with surface slicks can therefore result in hydrocarbon 

adherence to body surfaces 4 causing irritation of mucous membranes in the 

nose, throat and eyes leading to inflammation and infection 5. Oiling can also 

irritate and injure skin which is most evident on pliable areas such as the neck 

and flippers 6.  However, as stated above, the only likely spill would be from 

the vessel diesel fuel which is unlikely to cause a surface slick as it is not oil.  

Fish 

Fish mortalities are rarely observed to occur as a result of oil spills, especially 

in open water environments 7. This is often attributed to pelagic fish being 

able to detect and avoid surface waters underneath oil spills by swimming 

into deeper water or away from the affected areas. Depending on levels of 

hydrocarbons in the water, potential sublethal effects of released oil include 

impairment of reproductive systems or increased vulnerability. Potential 
 

1 AMSA (Australian Maritime Safety Authority) (2012) The effects of maritime oil spills on wildlife including non-

avian marine life. 

http://www.amsa.gov.au/marine_environment_protection/national_plan/general_information/oiled_wildlife/oi

l_spill_effects_on_wil 

2 IPIECA (International Petroleum Industry Conservation Association) (1995) Op. cit. 

3 Odell, DK. and MacMurray, C. (1986) Behavioural Response to Oil. Final Report: Study on the Effect of Oil on 

Marine Turtles. S. Vargo, Lutz, PL., Odell, DK., VanFleet, T. and Bossart, G., Mineral Management Services 

Contract. 

4 Gagnon, MM. and Rawson CA. (2010) Montara Well Release: Report on necropsies from a Timor Sea green sea 

turtle. Perth, Western Australia, Curtin University: 15. 

5 Etkins, D.S. (1997) Op. cit. 

6 Lutcavage, ME., Lutz, PL., Bossart, GD., and Hudson, DM. (1995) Physiologic and clinicopathological effects of 

crude oil on loggerhead sea turtles. Archives of Environmental Contamination and Toxicology 28: 417-422. 

7 ITOPF (International Tank Owners Pollution Federation) (2011) Effects of Oil Pollution on the Marine Environment. 

Technical Information Paper. Technical paper No. 13. The International Tank Owners Pollution Federation Limited. 
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effects on fish populations could however potentially occur if an accidental 

release occurred in fish spawning / nursery areas during sensitive periods. 

High molecular weight polycyclic aromatic hydrocarbons (PAH) may 

bioaccumulate in fish.  Bioaccumulation is the buildup of a chemical substance 

in an organism to levels that are higher than in the environment where the 

organism lives.  Polycyclic aromatic hydrocarbons (PAHs) are the chemicals in 

petroleum-based oils most likely to bioaccumulate in seafood tissues. The size 

of a PAH affects both its tendency to bioaccumulate and its toxicity. Smaller 

PAHs can be acutely toxic to fish and shellfish (NOAA, 2010 1).  

Accidental releases may affect fish behavior: wild fish have been observed 

swimming away from accidental releases of oil. This avoids long term effects 

on local fish populations. However, fish populations moving back into an area 

following an accidental release may take some time to recover if the area is 

used for feeding and breeding (IPIECA, 1997 2). 

Plankton 

Eggs and young stages of plankton are more vulnerable to oil pollution than 

adults (IPIECA, 1997 3). Following some oil spills, direct effects on fish 

plankton have been recorded, including the deaths of larvae in the vicinity of 

the spill. However, because such large numbers of eggs and larvae are 

produced, and because most species have extensive spawning grounds, no 

effects on numbers in subsequent adult populations have been found 53. 

Sensitive Environments 

Mangroves are vulnerable to accidental releases of oil. Oil slicks enter mangrove 

forests at high tide and are deposited on the aerial roots and sediment surface 

when the tide recedes. Mangroves can be killed through the toxicity of substances 

in the oil, especially lower molecular weight aromatic compounds which damage 

cell membranes in the subsurface roots (IPIECA, 1993 4).  

Regarding impacts to coral reefs, oil is less dense than water so it generally 

floats over the reefs. Exposed reefs and reefs exposed during low tides may 

come into direct contact with oil, resulting in smothering. Dissolved 

hydrocarbons may form droplets and can also come in contact with coral 

reefs. Most studies, conducted in laboratories show a wide range of effects on 

 

1  National Oceanographic and Atmospheric Administration, National Ocean Service, Office of Response and 

Restoration Emergency Response Division, Bioaccumulation of Oil Chemicals in Seafood, May 31, 2010. 

2  International Petroleum Industry Environmental Conservation Association (IPIECA). 1997. Biological Impacts of 

Oil Pollution: Fisheries. IPIECA Report Series, Volume 

Eight.http://www.amn.pt/DCPM/Documents/Fisheries.pdf 

3  International Petroleum Industry Environmental Conservation Association (IPIECA). 1997. Biological Impacts of 

Oil Pollution: Fisheries. IPIECA Report Series, Volume 

Eight.http://www.amn.pt/DCPM/Documents/Fisheries.pdf 

4  International Petroleum Industry Environmental Conservation Association (IPIECA). 1993. Biological Impacts of 

Oil Pollution: Mangroves. IPIECA Report Series, Volume Four. 

http://www.commissionoceanindien.org/fileadmin/resources/Autoroute%20maritime%20IPIECA/IPIECA%20Bi

ological%20impacts%20of%20oil%20pollution%20mangroves%20Vol%204%20IPIECA.pdf  
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corals resulting from exposure to oil such as decrease in growth, or decrease in 

colonization capacity (IPIECA, 1992 1). 

However, given the far distance from Block M9 to mangrove or coral reefs, 

impacts to sensitive ecosystems are unlikely. 

Impacts to Fisheries and Navigation 

Direct impacts on fisheries can include the following:  

 Tainting – fish exposed to oil may become tainted by oil-derived 

substances. Tainting is of particular concern in caged fish and 

immobile shellfish which cannot swim away.  

 Commercial catches may also become contaminated from contact 

with oil fouled fishing gears.  

 Fishing activities: major spills can result in loss of fishing 

opportunities with boats unable or unwilling to fish due to the risk of 

fouling; this may cause temporary financial loss to commercial 

fishermen and temporary food shortage to artisanal fishermen. 

 Indirect impacts through ecosystem disturbance as seen in ‘sensitive 

environments’.  

Direct impacts on fisheries can include the following:  

 Potential minor impacts to shipping and navigation due to restricted 

areas during cleanup of release/spills. 

Impacts to Public Health and Occupational Health and Safety 

If an accidental release takes place, workers may be exposed to hazardous 

chemicals, leading to illness, injury or death. However, PTTEPI will 

implement strict control measures, including providing appropriate PPE to all 

workers. 

The public is unlikely to be directly exposed to released diesel or lubricants 

due to the distance offshore.  

Summary of Impacts due to Accidental Release of Diesel/Lubricants 

As discussed above, accidental release of diesel/lubricants has the potential to 

impact seawater quality, marine life and marine ecology, fisheries, navigation, 

occupational health and safety, and public health. The above analysis has 

analyzed potential worst case effects due to oil/fuel spills. 

However, upon release into the sea, diesel will evaporate rapidly. Lubricating 

oils would be expected to form a visible sheen on the surface of the sea, and 

 

1  International Petroleum Industry Environmental Conservation Association (IPIECA). 1992. Biological Impacts of 

Oil Pollution: Coral Reefs. IPIECA Report Series, Volume Three. 

http://www.amn.pt/DCPM/Documents/Corals.pdf 
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would persist for longer periods of time, but quantities are much lower than 

that of diesel.  

The Project will provide control measures for potential impacts, such as 

provision of check valves on diesel transfer pipes, release of excess diesel from 

tanks to water drainage and storage system, provision of level gauges on 

diesel tanks and preventive maintenance measures to reduce the potential for 

a spill. In case of minor spills, natural dispersion or evaporation will be 

enhanced by propeller operation or water spray, using boom to contain the 

spills, or spraying dispersant to allow natural settling and degradation of oil. 

PTTEPI will implement strict control measures to reduce the likelihood of an 

accidental chemical release to the ocean. Magnitude of impact due to 

accidental release of diesel/lubricants is considered medium.  

Existing/ In-place Controls 

All Project vessels and facilities will have oil spill response/ contingency plans 

and spill kits on board in accordance with MARPOL 73/78 regulations 

(Shipboard Marine Pollution Emergency Plans). Oil, chemicals, and hazardous 

materials are required to be properly stored to prevent spills from occurring. 

If a spill occurs, response and contingency plans for accidental events will be 

in place, including PTTEPI’s Spill Contingency Plan, associated equipment 

and an appropriate spill kit. The safety of personnel will be the primary 

concern. Any crew members involved in clean up or containment will have an 

adequate level of training and will wear Personal Protective Equipment (PPE) 

appropriate to the nature and volume of spilled material. 

PTTEPI will implement the following mitigation measures regarding 

fuel/chemical spills: 

 Implement the relevant components of PTTEPI’s SSHE Management 

System (Annex C), including the following: 

o PTTEPI Emergency and Crisis Management Plan (in case of oil or 

chemical spills). 

o PTTEPI Spill Contingency Plan. 

o PTTEPI SSHE Training & Competency Standard. 

o PTTEPI Incident Management Standard. 

o PTTEPI Waste Management Plan. 

 Each vessel greater than 400 gross tons will comply with all fuel 

storage, waste treatment and disposal regulations/procedures 

(MARPOL 73/78 requirements, PTTEPI and contractor procedures). 

 Comply with all Myanmar and International Maritime Organization 

(IMO) regulations or standards regarding vessel seaworthiness and 

maritime safety. 

 Separate and store chemicals according to their characteristics. 

 Store only necessary amounts of lubricants, fuels, paints, and other 

chemicals. 
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 In case an oil spill accident, must recover and properly clean the oil 

contaminated area (such as clean with absorbent etc.), and collect all 

materials contaminated with oil to dispose of onshore. 

 The WPs and rig shall be provided with drip tray to prevent oil and 

chemical spills. Any spilled oil and chemical will be collected into a 

sealed container.  

 Regularly monitor safety zone within 500 m-radius surrounding WPs 

and rig to prevent any accidents. 

 Provide appropriate lights and warning signals on all vessels to 

prevent accidental collision. 

 Conduct routine inspections for any leakage and damages, and 

preventative maintenance of equipment/facilities used in fluid 

storage (fuel, oil, chemicals, etc.).  

 Conduct exercises according to Emergency Response Plan and 

Tropical Storm Emergency Plan. 

 Use the appropriate well Plug & Abandonment method in order to 

prevent the leakage of petroleum hydrocarbons and other 

compounds from well. 

 Ensure proper training in the use and handling of the relevant 

chemicals and standard safety procedures implemented by all 

contractors. 

 Provide spill clean up kits. 

 Handle all chemicals according to their SDS.  

 Store, separate, transport and dispose of waste using appropriate 

procedures and disposal facilities. 

 Ensure manifest of hazardous waste is kept. 

 Install an appropriate control valve for pipe work relating to chemical 

and fuel transfer. Perform valve inspection and conduct a pressure 

test before every use. 

Significance of Impacts  

Evaluation of impacts due to accidental release during the Project activities 

has been conducted in accordance with the methodology and terminology 

presented in Section 6.1. The significance of impacts due to accidental release is 

evaluated as Negligible (Table 6.31). 
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Table 6.31 Assessment of Potential Impacts due to Accidental Release during Project 

Activities 

Impact 

Accidental spills of, waste, diesel and lubricants could potentially impact 

seawater quality, marine life and marine ecology, fisheries, navigation, 

occupational health and safety and public health. 

Nature 
Negative Positive Neutral 

Impacts due to accidental release would be considered to be a negative impact. 

Type 

Direct Indirect Induced Cumulative 

Impacts would be considered to be direct due to the effects of the released 

substance. 

Duration 

Temporary Short-term Long-term Permanent 

The Project’s production phase could last 30 years or more. Direct impacts 

would be short-term in the event of an accidental release. The possibility of such 

an occurrence will be present throughout the duration of the Project, although 

the risk of diesel spill will be highest during periods with large number of 

vessels (i.e. Installation and Drilling). Impacts from an accidental release could 

also potentially be long-term due to subsequent effects to seawater quality and 

marine ecosystems. 

Extent 

Local Regional International 

Impacts would be limited to the Project area within the Gulf of Martaban and 

hence would be considered to be local (diesel is light and would evaporate 

rapidly before it drifts outside of the Project area). 

Scale 

The majority of accidental releases would be very small quantities. The only 

release that could potentially result in a large quantity of spilled material is a 

major diesel spill resulting from the collision of Project vessels, or the collision 

of a Project vessel with a non-Project vessel, or with the ZPQ or WPs. 

Resulting rupture of a vessel’s fuel tank could release up to 1,700 m3 or 

around half of the fuel carried by a typical tugboat or barge vessel.   Upon 

release into the sea, diesel spreads rapidly to form a thin surface sheen. Spilled 

diesel will evaporate rapidly in the warm waters of the Gulf of Martaban. 

Frequency 

Project activities that have the potential to cause an accidental release, including 

vessel traffic, as well as refueling and maintenance activities, will occur 

repeatedly throughout the Project, but will be more frequent during the 

Installation and Drilling Phases. However, an accidental release is considered an 

unplanned event and its frequency is expected to be low throughout the Project 

duration, provided that existing/in-place controls are implemented. 

Likelihood 

Unlikely (The event is unlikely but may occur at some time during normal 

operating conditions, i.e. the event has occurred within industry). PTTEPI will 

implement appropriate measures to avoid and mitigate accidental spills, as 

well as vessel collisions. 

Magnitude 

Positive Negligible Small Medium Large 

The magnitude of potential impacts due to accidental release varies depending 

on the nature (i.e. toxicity/ hazard level to the marine environment), volume, 

and fate (i.e. sink, float and disperse) of the spilled chemicals. Based on the 

above assessments of the various types of releases, the overall magnitude of an 

accidental release is considered small. 

Receptor 

Sensitivity 

Low Medium High 

Existing seawater quality is good and the ecological resources that it supports 

are not sensitive to a change in water quality. The Project is located far 

offshore from sensitive ecosystems, and wind and wave currents are expected 

to rapidly disperse any temporary or minor changes in water quality. 

Receptor Sensitivity is considered Low. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Receptor Sensitivity and Small Magnitude will result 

in an overall Negligible Impact. 
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Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Negligible, and no additional 

mitigation is considered necessary provided in-place controls are 

appropriately implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Negligible significance. 

6.3.6.3 Assessment of Impacts due to Well Blowout 

A well blowout is an uncontrolled release of hydrocarbons from a well. A 

blowout could occur during production well drilling, production well 

preparation, petroleum production, improvement of maintenance of platform. 

The location of a blowout could be anywhere from below the seabed to the 

drilling rig or platform.  

A blowout at the seabed would be expected to form a crater as a result of the 

escape of high pressure material. Escaping hydrocarbons (mainly natural gas) 

from the Project production wells would form a plume of bubbles, liquids and re-

suspended sediments as the gas and hydrocarbons are ejected through the water 

column. As it reaches the surface, gaseous components of the hydrocarbons will 

be released to the atmosphere while liquid components will form a slick on the 

sea surface. A blowout at the surface will involve a loss of control which will 

result in hydrocarbons being released directly to the sea surface. 

Blowouts are the most significant potential cause of a major spill during 

drilling, but highly unlikely. Failure of blowout preventer valves during well 

drilling or testing, may allow significant quantities of hydrocarbons to escape 

and cause a continuous spill for an extended period, until the well is plugged.  

The potential hazards to the marine ecosystem are associated with the toxicity 

of the hydrocarbons, damage to the benthic community, the effects of 

increased turbidity generated by the rising gas/sediment loaded plume and 

impacts associated with a hydrocarbon slick on the sea surface. 

Hydrocarbon plumes (both oil and gas) may be toxic for fish and marine 

mammals. According to Patin (1999) 1, it was found that natural gas can 

rapidly disperse to fish tissue by passing through fish gills. Fish may react to 

natural gas after exposure, moving away from the source to avoid the gas 

plume. Acute toxicity to fish may occur at a concentration of natural gas of 

about 1 mg/L. However, toxicity of natural gas to the marine environment is 

not clearly known (Patin, 1999 56). EnCana (2006) found that in most cases of 

natural gas leakage under seawater, fish can avoid the area where the plume 

occurs.  

 

1   Patin, S.A. 1999. Environmental impact of the offshore oil and gas industry. East Northport, New York: Ecomonitor, 

1999. 
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In a gas/condensate blowout, the condensate is normally in gaseous form 

condensing to a liquid as its temperature and pressure reduces while rising in 

the well bore and at the surface. The column in the well, of mainly gas, exerts 

essentially no pressure on the producing formation. A gas/condensate 

blowout, therefore, without column back pressure, occurs more suddenly and 

at a much faster rate than an oil blowout. The liquids condensing are 

invariably very light alkaline and aromatic hydrocarbon compounds. While 

these products are highly toxic to certain biota, they evaporate quickly. If the 

gas and liquids contained hydrogen sulfide, the resulting “sour gas” would be 

highly toxic to all forms of life, and the gas condensate outflow may have to be 

ignited. Other than this difference, an oil blowout (with gas) and a gas 

blowout (with condensate) are similar, particularly in terms of controlling and 

killing the well. However, a gas blowout is far less harmful to the 

environment than an oil blowout.  

In addition to the effects on the marine environment, blowouts may cause 

severe danger to workers on the rig, especially in case of fire. This emergency 

situation may result in injury or death to personnel. 

Blowouts are rare events. Blowout frequencies have been compiled by 

International Association of Oil & Gas Producers (OGP, 2010 1). The relevant 

results for gas production operations are summarized in Table 6.32. Based on 

these statistics, the risk of a blowout resulting in potential environmental, 

social and public health impacts is rated as very low.  

The risk is also significantly reduced by mitigation measures, such as: the 

BOPs, Shear Rams, management practices and the Spill Prevention, Cleanup 

and Countermeasures Plan. With the standard procedures and mitigation 

measures that PTTEPI will implement, the probability of a blowout during the 

project is remote. During production well drilling, the Project will control and 

inspect downhole pressure inside the WPs at all times and also install blowout 

preventer (BOP) which can resist pressure 10,000 pound per square inch at the 

well mouth. Geological conditions in the Gulf of Martaban does not have high 

pressure (averagely 3,000 pound per square inches) and the operation is 

controlled in compliance with standards. Blowout preventers (BOP) will be 

installed during the drilling operation in order to prevent petroleum spill 

from uncontrolled blowout event at the petroleum deposit. The BOPs will be 

inspected and maintained in a good condition regularly in accordance with 

the Project’s maintenance plan to reduce the potential for an occurrence.  

  

 

1  OGP. 2010. Risk Assessment Data Directory. Report No. 434-2. 
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Table 6.32 Relevant Blowout Frequency and Probability Rates 

Operation Category Historical 

Frequency 

Unit Probability 

Development Drilling, shallow gas Topside 

Blowout 

4.7 × 10-4 Per drilled 

well 

1 in 2,128  

 Diverted 

Well 

Release 

6.5 × 10-4 Per drilled 

well 

1 in 1,538  

 Well 

Release 

7.3 × 10-5 Per drilled 

well 

1 in 13,699  

 Subsea 

Blowout  

7.4 × 10-4 Per drilled 

well 

1 in 1,351  

Development Drilling, Deep Gas 

(normal wells) 

Blowout 7.0 × 10-5 Per drilled 

well 

1 in 14,286  

 Well 

Release 

5.7 × 10-4 Per drilled 

well 

1 in 1,754  

Development Drilling, Deep Gas 

(HPHT Wells) 

Blowout 4.3 × 10-4 Per drilled 

well 

1 in 2,326  

 Well 

Release 

3.5 × 10-3 Per drilled 

well 

1 in 286  

Completion, Gas Blowout 1.4 × 10-4 Per 

operation 

1 in 7,143  

 Well 

Release 

5.8 × 10-4 Per 

operation 

1 in 1,724  

Producing Wells, Gas (excluding 

external causes) 

Blowout 1.8 × 10-5 Per well 

per year 

1 in 55,556  

 Well 

Release 

2.0 × 10-5 Per well 

per year 

1 in 50,000  

Producing Wells, Gas (external 

causes) 

Blowout 3.9 × 10-5 Per well 

per year 

1 in 25,641  

Gas Injection Wells Blowout 1.8 × 10-5 Per well 

per year 

1 in 55,556  

 Well 

Release 

2.0 × 10-5 Per well 

per year 

1 in 50,000  

Notes: Frequencies are for offshore operations of North Sea Standard.  Those not of North Sea 

standard have higher frequencies of accident 

Source: OGP. 2010. Risk Assessment Data Directory. Report No. 434-2.  

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts due to well blowout: 

 Implement the relevant components of PTTEPI’s SSHE Management 

System (Annex C), including the following: 

o PTTEPI’s Blowout Contingency Plan. 

o In case of oil or chemical spills, follow PTTEPI’s Emergency and 

Crisis Management Plan. 

o PTTEPI’s Spill Contingency Plan. 

o PTTEPI’s SSHE Requirement for Contractor. 

o PTTEPI’s SSHE Training and Competency  Management Standard. 

o PTTEPI’s Incident Management Procedure. 

o PTTEPI’s Offshore Medical Emergency Response Plan (MERP). 

o PTTEPI’s Crisis Communication Plan and Crisis Management Plan. 
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 Install blowout preventer and shear ram appropriately. 

 Monitor down-hole pressure at all times. 

 Conduct regular trainings and spill response drills at least once a year. 

Significance of Impacts  

Evaluation of impacts due to well blowout during the Project activities has 

been conducted in accordance with the methodology and terminology 

presented in Section 6.1. Given the measures in place, the risk of blowout is 

considered to be unlikely. The impact significance is considered as Major 

(Table 6.33). 

Table 6.33 Assessment of Potential Impacts due to Well Blowout during Project 

Activities 

Impact 

A blowout can result in the release of hydrocarbons (oil or gas) into the sea and 

surrounding environment at high pressure, potentially impacting 

seawater/sediment quality, marine life and marine ecology, occupational health 

and safety, and public health. 

Nature 

Negative Positive Neutral 

Accidental events such as well blowout would be considered to be a negative 

impact. 

Type 
Direct Indirect Induced Cumulative 

Impacts would be considered to be direct due to the effects of the well blowout. 

Duration 

Temporary Short-term Long-term Permanent 

The Project’s production phase could last 30 years or more. Direct impacts 

would be short-term in the event of a blowout, although the risk of such an 

occurrence will be present throughout the duration of the Project. 

Extent 

Local Regional International 

Impacts would be limited to the Project area within the Gulf of Martaban and 

hence would be considered to be local for well blowout.  

Scale 

The spill volume during a blowout could be large, and the potential subsequent 

impacts to seawater quality, marine life and marine ecology, fisheries, and 

worker health and safety are significant, including toxicity to marine life, effects 

to fisheries due to lost economic potential, and potential injuries/fatalities.  

Frequency 

The frequency over the course of the Project is most likely to be zero 

occurrences. Well blowouts would be a non-repeating, unplanned, event-related 

impact. 

Likelihood 

Unlikely (The event is unlikely but may occur at some time during normal 

operating conditions, i.e. the event has occurred within industry). During 

development drilling, the event with the highest likelihood is Subsea Blowout, 

with a statistical likelihood of 1 in 1,351 per drilled well. For producing wells, 

the event with the highest likelihood is Producing Wells, Gas (external causes) 

with a statistical likelihood of 1 in 25,641 per well per year. 

Magnitude 

Positive Negligible Small Medium Large 

Although the occurrence is unlikely, the scale of impact due to well blowout 

would be potentially large, including toxicity to marine life and potential injuries 

or fatalities to workers. However, the scale of the impact will be mitigated 

significantly by PTTEPI’s existing/in-place controls. Overall impact magnitude 

is considered to be medium. 
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Receptor 

Sensitivity 

Low Medium High 

As the key receptor for accidental events may be considered to be workers, who 

could be injured or killed during a blowout, their receptor sensitivity is 

considered high. In addition, from the research of Patin (1999), it was found that 

natural gas can rapidly disperse to fish tissue by passing through fish gills. Fish 

may react to natural gas after exposure, moving away from the source to avoid 

the gas plume. Acute toxicity to fish may occur at a concentration of natural gas 

of about 1 mg/L. However, toxicity of natural gas to the marine environment is 

still not clearly known (Patin, 1999). However, fish may move away from the 

area where the plume occurs. Overall receptor sensitivity is considered high. 

Significance 

Negligible Minor Moderate Major 

The combination of a High Receptor Sensitivity and Medium magnitude will 

result in an overall Major Impact. 

Additional Mitigation Measures, Management and Monitoring 

The following additional mitigation measures will be implemented by PTTEPI 

to reduce residual impacts: 

 Employ experienced drilling contractors that have well maintained 

equipment, and train their employees regarding inspection and 

prevention of blowouts.   

 Ensure that drilling contractors develop and maintain emergency 

plans, have equipment that are readily available for use, and their 

personnel are trained to respond to oil spill.   

 Prepare and maintain oil spill response equipment for Tier I spill that 

is ready to use at all times. 

Significance of Residual Impacts 

With the implementation of the above additional measures, residual impacts 

would be expected to be of Moderate significance. 

6.3.6.4 Assessment of Impacts due to Vessel Collisions 

Collisions between Project vessels, between Project vessels and non-Project 

vessels, or between Project vessels and other fixed facilities such as wellhead 

platforms, could potentially occur during transport of materials and/or crew, 

and during drilling/installation, operations and abandonment. Vessel 

collision could damage vessels, rig structure, WPs, and other facilities, and 

could also result in the injuries of people on the vessels. Collisions could have 

a potential impact on public health if they involve non-Project vessels. 

Collisions could also result in accidental releases that impact the environment. 

Accidental releases resulting from collisions are not assessed in this section, as 

they were already addressed in the Accidental Release section above.  

Project activities which may cause collision between the Project’s vessel and 

other vessels, e.g. cargo barge and commercial fishery vessel, that crosses into 

the Project transportation route or approach the Project Area, are mostly 

implemented over a short period of time with limited number of vessels used 

and low frequency of trips. Therefore they do not significantly increase the 

existing density of operating vessels.  



ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT  NOVEMBER, 2017 

6-79 

The shipping lane between Yangon in the north connecting to Malaysia is not 

heavily used and covers an area larger than the block. Shipping vessels in 

transit with a good standard of navigational equipment can easily avoid the 

Project activities without any disruption. 

Statistics of collisions in Myanmar are not readily available. The International 

Maritime Organization (IMO) keeps records of serious and very serious 

casualties of maritime accidents. Out of a total of 9,460 accidents that occurred 

over a 27-year period from 1990-2017, eight were in Myanmar waters. All 

eight incidents were classified as “very serious”, and at least four of them  

involved numerous fatalities 1. However, the relative frequency of occurrence 

is considered quite low compared with other countries. In addition, many of 

the incidents occurred on local ferries without appropriate or modern safety 

equipment or navigation systems. 

Information from other jurisdictions was investigated to determine risk 

frequency and consequence. There were 353 Canadian maritime accidents in 

2010, of which 299 were shipping accidents and 54 were on-board accidents. 

Since 2001, 46% of the vessels involved in shipping accidents have been 

fishing vessels. In 2010, there were 136 fishing vessels involved in shipping 

accidents. After fishing vessels, bulk carriers/OBO vessels (13%) and 

tugs/barges (13%) were involved most often in shipping accidents. Shipping 

accidents in 2010 resulted in 11 fatalities and 14 injuries. 2 

Collisions on the UK Continental Shelf involving fixed units (oil and gas 

installations) during the 17-year period 1990-2007 (Health and Safety 

Executive, 2009) involved a total of 33 collision incidents at an average 

frequency of 0.0085 incidents per unit year.3  

Based on the above statistics, the likelihood of a vessel condition can be 

considered very low. Magnitude of impacts depends on type of vessel, 

severity of the collision, and number of crew or operators on board. It has the 

potential to be large in the event of a major collision. However, the Project will 

provide lifesaving equipment for all personnel on support vessels, facilities, 

and drilling rig. Lifesaving equipment will be maintained to remain in good 

working condition and ready for use. Emergency response plan for vessel 

collision will be prepared. 

Existing/ In-place Controls 

The proposed Project will be conducted in accordance with the highest 

standards of safety and industry association guidelines for offshore 

production operations. Project activities will also be conducted following the 

standard operation procedures of the vessels. 

 

1  International Maritime Organization. http://gisis.imo.org/Public/MCI/Default.aspx  

2  Transportation Safety Board of Canada. http://www.tsb.gc.ca/eng/stats/marine/2010/ss10.asp#table_1 

3 Accident Statistics for Offshore Units on the UKCS 1990-2007. 

www.oilandgasuk.co.uk/cmsfiles/modules/publications/pdfs/EHS30.pdf 

http://gisis.imo.org/Public/MCI/Default.aspx
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A standard for occupational health, safety, and environment will be 

developed and detailed written operational, contingency and response 

procedures including Emergency & Crisis Management Plan will be in place 

onboard the vessels to cover all anticipated activities and hazard scenarios. 

Members of staff will be assigned to these procedures, including an 

Emergency Response Coordinator and crewmembers that are proficient in the 

use of clean-up equipment. Training will be provided to Project personnel 

according to the standard as appropriate. Primary medical care will be 

provided on Project vessels according to relevant regulation or standard 

including coordination measure with onshore public health agency in case 

there is medical emergency. 

The risk significance of collisions will be reduced by implementing the 

following control measures: 

 Implement PTTEPI's SSHE Management System (Annex C), including 

the following: In case of vessel collision, follow PTTEPI’s Emergency 

and Crisis Management Plan, including procedures in the event of an 

accidental vessel collision. 

 At least 30 days prior to rig mobilization, WP installation, or pipeline 

laying, coordinate with MOGE, who will then issue “Notice to 

Mariner” regarding project activities to appropriate parties (i.e. 

Department of Fisheries, Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

 Establish 500 m safety zone around WPs; 

 Use support vessels to warn off traffic; and 

 Provide appropriate lights and warning signals on all vessels to 

prevent accidental collision. 

Significance of Impacts  

Evaluation of impacts due to vessel collision during the Project activities has 

been conducted in accordance with the methodology and terminology 

presented in Section 6.1. Given the measures in place, the risk of collision or 

entanglement between vessels, facilities, or other marine users is considered to 

be unlikely. The impact significance is considered as Minor (Table 6.34). 
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Table 6.34 Assessment of Potential Impacts due to Vessel Collision during Project 

Activities 

Impact 

Collisions between Project vessels, between Project vessels and non-Project 

vessels, or between Project vessels and other fixed facilities such as wellhead 

platforms, could potentially occur during transport of materials and/or crew, 

and during installation, drilling or production operations. 

Vessel collision may impact worker health and safety, and has the potential to 

impact marine resources, and/or water quality or create a physical hazard to 

other marine users. 

Nature 

Negative Positive Neutral 

Accidental events such as vessel collision would be considered to be a negative 

impact. 

Type 

Direct Indirect Induced Cumulative 

Impacts would be considered to be direct due to originating from vessels used 

in the Project. 

Duration 

Temporary Short-term Long-term Permanent 

The Project’s production phase could last 30 years or more. Direct impacts 

would be short-term in the event of a vessel collision, although the risk of such 

an occurrence will be present throughout the duration of the Project. Impacts 

from a vessel collision could also potentially be long-term in the event of 

subsequent spills and damage to the marine environment, or even permanent 

due to subsequent injuries and/or fatalities. 

Extent 

Local Regional International 

Impacts would be limited to the Project area within the Gulf of Martaban and 

hence would be considered to be local for vessel collisions. 

Scale 

Although it is an unlikely occurrence, a vessel collision could lead to major spills 

of diesel, cause damage to vessels or facilities, and may cause injuries or 

fatalities; therefore the potential scale of the impact is large. 

Frequency 

Frequency of Project vessel traffic will be intermittent but continuous during the 

installation and drilling phases, but collisions would be very rare if the 

appropriate mitigation measures are implemented. Frequency of Project vessel 

traffic will be significantly less during the production phase. 

Likelihood 

Unlikely (The event is unlikely but may occur at some time during normal 

operating conditions, i.e. the event has occurred within industry). Collisions on 

the UK Continental Shelf involving fixed units (oil and gas installations) during 

the 17-year period 1990-2007 (Health and Safety Executive, 2009) involved a 

total of 33 collision incidents at an average frequency of 0.0085 incidents per unit 

year. 

Magnitude 

Positive Negligible Small Medium Large 

A collision is very unlikely due to PTTEPI’s existing/in-place controls. However, 

if a collision does occur the scale/consequence of the impact could be significant. 

Impact magnitude is considered to be medium.   

Receptor 

Sensitivity 

Low Medium High 

As the key receptor for vessel collisions are considered to be workers and other 

vessels, all of which are adequately trained and/or will follow appropriate 

marine protocols to avoid and mitigate impacts due to vessel collisions, receptor 

sensitivity is considered low. 

Significance 

Negligible Minor Moderate Major 

The combination of a Low Receptor Sensitivity and Medium Magnitude will 

result in an overall Minor Impact. 
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Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Minor, and no additional mitigation is 

considered necessary provided in-place controls are appropriately 

implemented. 

Significance of Residual Impacts 

Residual impacts would be expected to be of Minor significance. 

6.3.6.5 Assessment of Impacts due to Fire or Explosion 

Production of gas and condensate and storage of fuel has in inherent risk of 

fire and explosion due to its flammability. Fire and explosion could affect 

personnel working at offshore operational areas, machines and equipment, as 

well as the structures of drilling rigs, WPs, and vessels used in the Project. 

Fires and explosions could also impact non-Project vessels if near enough to 

the explosion. 

A direct result from fire is injury and mortality due to heat and damages to 

machinery and the structures of facilities or drilling rigs. The magnitude of 

impact depends on type of fire as detailed below. 

1) Fire with no explosion: Hazards of this type of fire are from heat 

radiation, causing burned skin. Long exposure to smoke could 

result in failure of respiratory system. 

2) Fire with other incidents: Explosion and toxic materials spill may 

occur with fire. Hazards of this type of fire are from heat radiation, 

pressure from explosive waves, and exposure to toxic chemicals. 

3) Fire after explosion: Explosion usually occurs with no warning 

sign and fire would start immediately if fuel is available nearby. 

Hazards of this type of fire are from pressure of explosive waves 

and high heat radiation. 

The E&P Forum QRA Directory (1996) data on fire/explosion statistics for 

various oil/gas installations are presented in Table 6.35. The “large oil, 1980-

90” platform category is the most similar to the WPs in the Project. However, 

the Project is designed using more recent standards and risk mitigation 

measures. The below statistics are therefore considered a worst case.  
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Table 6.35 Fire/Explosion Statistics by Installation Type 

Platform Type No. Fires / 

Explosions 

Platform 

Years 

Fire / Explosion per Platform 

Year 

Large, oil, pre-

1980 

13 264 0.049 

Large, oil, 1980-90 1 81 0.012 

Gas Complex 1 300 0.003 

Small Integrated 1 170 0.006 

Unmanned 0 245 <0.004 

Total 16 1060 - 

Source: E&P Forum QRA Directory (1996) 

Based on these statistics, the likelihood of a fire/explosion resulting in 

potential health and social impacts is rated as low. However, due to the 

potentially large scale (including injuries/fatalities), magnitude is considered 

medium. 

The drilling rig, vessels, and WPs will follow fire and explosion emergency 

response plans. The plan aims to prepare personnel to respond to the incident 

immediately and efficiently. This would minimize the risk of loss of life and 

property. Project personnel will also attend daily and weekly safety meetings. 

All personnel will be informed of assembly points, rescue boat departing 

locations, and muster points in case of fire. In addition, the rigs, vessels and 

WPs will be provided with fire extinguishing system or control systems, 

rescue and first-aid systems, and automatic warning systems.  

Existing/ In-place Controls 

The following existing/in-place controls will be implemented to reduce 

potential impacts due to fire/explosion: 

 Provide fire protection equipment, including fire extinguishers and 

alarms, on all offshore facilities; 

 Conduct regular inspections and drills for fire protection equipment; 

and 

 Implement Emergency and Crisis Management Plan in case of fire or 

explosion occurrence. 

Significance of Impacts  

Evaluation of impacts due to fire/explosion during the Project activities has 

been conducted in accordance with the methodology and terminology 

presented in Section 6.1. The impact significance is considered as Moderate 

(Table 6.36). 
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Table 6.36 Assessment of Potential Impacts due to Fire/Explosion during Project 

Activities 

Impact 

Fire and explosion could affect personnel working at offshore operational areas, 

machines and equipment, as well as the structures of drilling rigs, WPs, and 

vessels used in the Project. Fires and explosions could also impact non-Project 

vessels if near enough to the explosion. 

Nature 

Negative Positive Neutral 

Accidental events such as fire/explosion would be considered to be a negative 

impact. 

Type 
Direct Indirect Induced Cumulative 

Impacts would be considered to be direct due to the effects of the fire/explosion. 

Duration 

Temporary Short-term Long-term Permanent 

The Project’s production phase could last 30 years or more. Direct impacts 

would be short-term in the event of a fire/explosion, although the risk of such 

an occurrence will be present throughout the duration of the Project. Impacts 

from a fire/explosion could also potentially be long-term or even permanent 

due to subsequent effects to seawater quality and marine ecosystems, and/or 

due to fatalities. 

Extent 

Local Regional International 

Impacts would be limited to the vicinity of the fire/explosion, and hence would 

be considered to be local. 

Scale 

Although fire/explosion is an unlikely occurrence, the scale of a potential 

impact is large, as it could result in extensive damage to vessels and facilities, as 

well as potential injuries or fatalities to workers. 

Frequency 

The frequency over the course of the Project is most likely to be zero 

occurrences. Fire and explosion would be a non-repeating, unplanned, event-

related impact. 

Likelihood 

Unlikely (The event is unlikely but may occur at some time during normal 

operating conditions, i.e. the event has occurred within industry). Based on E&P 

Forum QRA Directory (1996) data, fires for large oil and gas operations 

statistically occur in 1 in 81 platform years. 

Magnitude 

Positive Negligible Small Medium Large 

Although the occurrence is unlikely, the scale of impact due to fire or explosion 

would be potentially large, including major damage to vessels and facilities, and 

potential injuries or fatalities to workers. However, the scale of the impact will 

be mitigated significantly by PTTEPI’s existing/in-place controls. Overall impact 

magnitude is considered to be small provided that existing/in-place controls are 

effectively implemented. 

Receptor 

Sensitivity 

Low Medium High 

As the key receptors for fire or explosion are workers, who could be injured or 

killed during a fire or explosion, their receptor sensitivity is considered high. 

Significance 

Negligible Minor Moderate Major 

The combination of a High Receptor Sensitivity and Small Magnitude will result 

in an overall Moderate Impact. 

Additional Mitigation Measures, Management and Monitoring 

The significance of impacts is rated as Moderate. There are no additional 

mitigation measures that could further mitigate the impact.  

Significance of Residual Impacts 

Residual impacts would be expected to be of Moderate significance. 
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7 CUMULATIVE IMPACTS 

7.1 INTRODUCTION 

Cumulative impacts are the additional impacts that may be generated by 

other developments or activities in the vicinity of the Project Area, that- 

when added to the impacts of the proposed Project- cause a greater impact. 

Such impacts may arise due to spatial overlap of an impact (e.g. overlap in 

spatial extent of air or water quality changes) or temporal overlap (e.g. noise 

impacts caused by construction activities at the same time from different 

sources). The following sections discuss the cumulative impacts that may 

potentially arise as a result of existing developments within Block M9 during 

execution of the Project.  

7.2 EXISTING ZAWTIKA DEVELOPMENTS   

The Zawtika development project in Block M9 is divided into four phases: 

Phase 1A, 1B, 1C, and 1D. Phase 1A and 1B have already been installed and 

are currently operational. Phase 1C is under Engineering, Procurement, 

Construction & Installation project execution and 1D  is aplanned future 

development activity. These two phases are the main focus of this EIA Report.  

Existing Zawtika developments, Phase 1A and 1B, are summarized below. An 

overview of the cumulative potential impacts of these existing developments, 

combined with Project activities, are summarized in the subsequent sections. 

7.2.1 Phase 1A 

Zawtika Phase 1A consists of ZPQ, a bridged-link wellhead platform WP1, 

two remote wellhead platforms WP2 and WP3, associated intra-field sealines 

and 28” diameter with 230 km long offshore gas transportation pipeline. The 

first gas production was achieved on 14th March 2014. Prospects location and 

number of development well drilling are detailed in Chapter 4.  

7.2.2 Phase 1B 

Offshore Zawtika Development Project in Phase 1B consists of four remote 

wellhead platforms, namely WP4, WP5, WP6, and WP7 including their 

associated pipelines. Currently, it is in the production and/or drilling phase, 

with on-going drilling operations for development wells. A total of 45 

production wells drilling from three prospects namely Zawtika-2, SPH-1 and 

Kakonna-1 are planned and expected to completed in Q2 of 2018.  
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7.3 SCOPING OF CUMULATIVE IMPACTS 

Potential cumulative impacts were identified through a systematic scoping 

process, similar to that described in Section 6. Potential impacts as a result of 

existing developments were considered with respect to their potential to affect 

the Project’s identified resources and receptors.  

The spatial boundary for the scoping and assessment of cumulative impact 

has been delineated as the area which will be directly affected by the Project. 

The temporal boundary includes all phases of the Project from preparation to 

production (over 30 years).  

Displayed in Table 7.1 are the potential cumulative impacts that may result 

from existing Zawtika developments in conjunction with Project activities. 

These potential cumulative impacts are classified into one of three categories: 

(White box: Interactions Identified as Unlikely; Grey box: Interactions Likely, 

but Not Likely to Lead to Significant Impacts; or Black box: Interactions are 

Likely to Result in Significant Impacts).  
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Table 7.1  Potential Cumulative Impacts  
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Key: 

 Interactions Identified as Unlikely 

 Interactions Likely, but Not Likely to Lead to Significant Impacts 

 Interactions are Likely to Result in Significant Impacts 
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7.4 ASSESSMENT OF POTENTIAL CUMULATIVE IMPACTS 

7.4.1 Air Quality and GHG Emissions  

Given the offshore location and limited sensitive receptors, it is not anticipated 

that the Project, and existing Zawtika developments, will result in a significant 

reduction in ambient air quality or exceedance of ambient air quality 

standards. Thus, the cumulative impacts are considered Negligible.  

7.4.2 Fishing and Shipping/Navigation 

There is a potential risk of collisions with fishing and commercial vessels and 

entanglement of fishing gear resulting from Project activities and existing 

Zawtika developments. Accidental collisions with fishing and commercial vessels 

could lead to damage to fishing equipment or vessels resulting in a reduction in 

revenue, and knock on economic impacts on the fishing community. There is also 

the potential for loss of life if a fishing vessel were to sink.  

The likelihood of fishing and commercial vessels colliding with operating 

vessels associated with Project activities and existing Zawtika developments 

are considered to be greater during the Project’s preparation and installation 

and drilling phases. During these phases, support vessels will warn fishing 

boats and commercial vessels which are approaching Project vessels or the 

safety zones. Moreover, at least one month prior to the initiation of major 

Project activities PTTEPI shall issue an information letter to MOGE to notify 

and collaborate with relevant main agencies about the details of the Project 

implementation.  

With embedded controls and mitigation measures in place to prevent collisions 

of fishing and commercial vessels, the cumulative impacts of surrounding 

activities occurring in conjunction with the Project are considered Minor.   
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8 ENVIRONMENTAL MANAGEMENT PLAN 

8.1 INTRODUCTION 

This chapter presents the Environmental Management Plan (EMP) for the 

Project. This EMP provides the procedures and processes which will be 

applied to the Project activities to check and monitor compliance and 

effectiveness of the mitigation measures to which PTTEPI has committed. In 

addition, this EMP is used to ensure compliance with statutory requirements 

and corporate safety and environmental policies. 

8.2 DESCRIPTION OF THE PROPOSED MITIGATION MEASURES 

This section presents the proposed mitigation measures that PTTEPI will 

adopt to facilitate the management and control of potential adverse impacts 

associated with the Project, which were discussed in Chapter 6. The proposed 

mitigation measures are verified to be practical and implementable in 

operational conditions. Mitigation measures will be taken into account in 

project implementation and execution such that potential adverse impacts are 

reduced to As Low As Reasonably Practical (ALARP). The mitigation 

measures are presented for each phase in Table 8.1, Table 8.2, Table 8.3, and 

Table 8.4. 
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Table 8.1 Mitigation Measures for Project during Preparation and Installation Phase 

Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

Environmental Mitigation Measures     

1. Air Quality / GHG 

Emissions 

 

1.1. Air emissions from combustion 

due to operation of machines 

and engines installed on support 

and supply vessels. 

1.1.1. Carry out routine inspection and preventive 

maintenance for all machinery as per 

maintenance schedule/ recommended by 

manufacturers to ensure efficiency of 

combustion. 

All project vessels  Preparation and 

Installation Phase 

PTTEPI  

2. Seawater & 

Sediment Quality 

2.1. Discharge of oil-containing 

wastewater (i.e. bilge water, oil-

chemical containing wastewater 

from engine room and deck 

drain) from vessels may impact 

seawater quality. 

2.1.1. Operate Project vessels in compliance with the 

requirements under MARPOL 73/78 and 

PTTEPI’s Waste Management Plan (Annex D).  

All project vessels 

 

Preparation and 

Installation Phase 

PTTEPI  

 2.2. Discharge of wastewater and 

sewage from drilling rig, ZPQ, 

support and supply vessels may 

impact seawater quality. 

2.2.1. Sewage shall be treated by a wastewater 

treatment system prior to discharge into the sea 

when in transportation more than 12 nautical 

miles (22.22 km) from the nearest land. 

Discharged wastewater must meet requirements 

of MARPOL 73/78. 

All project vessels 

 

Preparation and 

Installation Phase 

PTTEPI  

 2.3. Project could generate various 

types of hazardous and non-

hazardous wastes. Inappropriate 

management (including 

transportation, storage, and 

disposal) of waste could impact 

seawater quality. 

2.3.1. Manage waste at offshore facilities in compliance 

with the requirements under MARPOL 73/78 

and PTTEPI’s Waste Management Plan (Annex 

D). 

 Hazardous Waste 

o Separate hazardous waste from general 

waste and store in proper labelled container 

and storage area according to types of 

wastes. 

o Hazardous wastes must be stored in a safe 

and durable container, suitable for transfer, 

and be placed in a location far from ignition 

sources until disposal/treatment. 

o Prohibit any discharge of hazardous waste 

into the sea. 

o Used oil and oil-contaminated waste shall be 

stored separately with labels for disposal 

onshore, or burned at smokeless WP-1 burner. 

All project vessels 

 

Preparation and 

Installation Phase 

PTTEPI  
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Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

o The vessel deck shall be cleaned to minimise 

the impact from oil and chemical 

contamination into the sea during periods of 

rain.  

o Oil absorbents are required in the case of a 

small spill and the used absorbent shall be 

stored in containers onboard and disposed 

of onshore. 

o Dispose hazardous waste at onshore 

treatment facilities in accordance with the 

law of Myanmar and PTTEPI’s Waste 

Management Plan (Annex D). 

o Ensure manifest of hazardous waste is kept. 

 

 Non-Hazardous Waste 

o Segregate non-hazardous waste including 

food waste, paper, aluminium can, glass, rag 

and other wastes in separate containers or 

proper areas. 

o Grind food waste to a size less than 25 mm 

before discharge into the sea at a distance of 

12 nautical miles (22.22 km) from shore, in a 

location that is not located in coral reef area, 

according to the requirements under 

MARPOL 73/78. 

o Separate and store each type of waste 

(separate non-hazardous waste and 

hazardous waste) into appropriate 

containers having clear labels. 

o Dispose non-hazardous waste at onshore 

treatment facilities in accordance with the 

law of Myanmar and PTTEPI’s Waste 

Management Plan (Annex D). 

o Keep the records of waste inventories 

including types and quantities updated.  
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Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

 2.4. Rig, pipeline, and WP 

installation and anchoring of 

support vessels can disturb the 

seafloor and consequently cause 

a temporary suspension of the 

sediments, increasing turbidity. 

2.4.1. Conduct seafloor surveys to identify the seabed 

features which may be impacted by rig and WP 

installation. 

All project vessels 

WPs 

Pipeline Laying 

Area 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

  2.4.2. Confirm correct positioning of the drilling rig 

and WPs before extending the rig legs or fixing 

WPs to seafloor. 

   

  2.4.3. Apply spud-cans for jack-up rig legs to reduce 

the depth of leg penetrated into the seabed. 

   

  2.4.4. Lay pipelines on the seabed directly, without 

dredging 

   

 2.5. Discharge of hydrostatic testing 

water that consist of dye, oxygen 

scavenger anticorrosive  and 

microbial herbicide may impact 

seawater quality 

2.5.1. Use biodegradable and environmentally 

acceptable chemicals for hydrostatic testing. 

Pipeline Laying 

Area 

 

Preparation and 

Installation Phase 

PTTEPI  

  2.5.2. Transfer and store hydrostatic testing water in 

tested pipeline. This water will be discharged 

overboard. 

   

3. Seabed 

Characteristics 

3.1. The pattern of seafloor sediment 

topography could be affected by 

rig, pipeline, and WP installation 

and anchoring of support 

vessels. 

3.1.1. Conduct seafloor surveys to identify seabed 

features that could impact on or be impacted by 

rig installation. 

WPs 

Pipeline Laying 

Area 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

 

 

 3.1.2. Apply spud-cans for rig legs to reduce depth of 

leg penetration into the seabed. 

   

  3.1.3. Prohibit anchor dragging.    

4. Marine Life and 

Marine Ecology 

4.1. Seafloor surveys and offshore 

activities may disturb marine 

mammals. 

4.1.1. Observe the presence of marine mammals prior 

to commencing the seafloor survey activities 

All project vessels 

WPs 

Pipeline Laying 

Area 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  
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  4.1.2. For side scan sonar survey, gradually increase 

the intensity of sonar wave for 20 minutes1 to 

reach the intensity required for the survey in 

order to allow marine mammals to move away 

from the area 

   

  4.1.3. If a marine mammal is detected within a 500m 

radius, delay the survey commencement for at 

least 20 minutes after the mammal is last seen2.  

   

  4.1.4. If marine mammal is found, record number and 

species of marine mammal for future reference. 

   

 4.2. Waste, wastewater, and 

discharges from offshore 

facilities and vessels may cause 

an impact on seawater and 

sediments, which may indirectly 

affect the community of marine 

biota at the surface level and the 

seabed. 

4.2.1. Implement all mitigation measures for Item 2 

and 3 above. 

 

All project vessels 

WPs 

Pipeline Laying 

Area 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

Social Mitigation Measures     

5. Fishing 

Communities and 

Fisheries 

5.1. Reduced fishing area due to 

presence of drilling rig, WPs, 

and vessels, and 500 m exclusion 

zones. 

5.1.1. At least 30 days prior to WP transport, WP 

installation, or pipeline installation, coordinate 

with MOGE, who will then issue “Notice to 

Mariner” regarding project activities to 

appropriate parties (i.e. Department of Fisheries, 

Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

All project vessels 

WPs 

Pipeline Laying 

Area 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

  5.1.2. Record location, mark, and number of fishing 

gears damaged or removed during project 

operation; and determine the compensation rate 

as appropriate. 

   

  5.1.3. Establish 500 m safety zone around the WPs, 

pipeline installation barge, and drilling rig. 
   

  5.1.4. Use support vessels to warn off traffic.    

                                                      
1  Department of Conservation, Te Papa Atawhai  (2013) Code of Conduct for Minimising Acoustic Disturbance to Marine Mammals from Seismic Survey Operations 

2  Joint Nature Conservation Committee (2010). Statutory nature conservation agency protocol for minimising the risk of injury to marine mammals from piling noise. August 2010 
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Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

 

 

 5.1.5. Provide appropriate lights and warning signals 

at offshore facilities to prevent accidental 

collision. 

   

  5.1.6. Devlop and communicate a Grievance 

Mechanism for fishing community to report 

grievance regarding Project activities.    

Fishing 

communities 

Preparation and 

Installation Phase 

PTTEPI  

 5.2. The quantity and quality of 

aquatic biota may decrease due 

to waste contamination in the 

sea. Contaminants may consist 

of non-hazardous and 

hazardous waste and mud and 

cuttings from drilling activities. 

5.2.1. Implement all mitigation measures for Item 2 

and 3 above. 

All project vessels 

WPs 

Pipeline Laying 

Area 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

6. Shipping and 

Navigation 

6.1. Marine vessels may obstruct 

marine navigation during 

transporting rig, WPs, and 

equipment from onshore. 

6.1.1. At least 30 days prior to WP transport, WP 

installation, or pipeline installation,, coordinate 

with MOGE, who will then issue “Notice to 

Mariner” regarding project activities to 

appropriate parties (i.e. Department of Fisheries, 

Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

All project vessels 

WPs 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

  6.1.2. Use support vessels to warn off traffic.    

 6.2. The presence of the offshore 

facilities may obstruct 

navigation. 

6.2.1. At least 30 days prior to WP transport, WP 

installation, or pipeline installation,, coordinate 

with MOGE, who will then issue “Notice to 

Mariner” regarding project activities to 

appropriate parties (i.e. Department of Fisheries, 

Ministry of Livestock, Fisheries and Rural 

Development, and Myanmar Navy). 

All project vessels 

WPs 

Drilling Rig 

 

Preparation and 

Installation Phase 

PTTEPI  

  6.2.2. Establish a 500 m safety zone around the WPs 

and drilling rig and provide support vessels to 

observe fishing and commercial vessels 

approaching the safety zone to prevent collision. 

   

  6.2.3. Use support vessels to warn off traffic.    

  6.2.4. Provide appropriate lights and warning signals 

at all offshore facilities to prevent accidental 

collision. 
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7. Socio-Economy 7.1. Increase in industrial 

expenditure and income 

(positive impact). 

7.1.1. Enhance utilization of local goods and services 

as much as possible.  

Shore base Preparation and 

Installation Phase 

PTTEPI  

Health Mitigation Measures     

8. Occupational Health 

and Safety   

8.1. Injuries or illness due to 

exposure to harmful substances 

or accident. 

8.1.1. Implement relevant components of PTTEPI's 

SSHE Management System (Annex C), including 

the following: 

o Implement PTTEPI’s Occupational Health 

Management Standard. 

o Ensure that all employees wear appropriate 

PPE, and implement PTTEPI’s Personal 

Protective Equipment Standard. 

o In case of emergency or accident affecting 

occupational health and safety, implement 

PTTEPI’s Emergency and Crisis 

Management Plan and conduct 

rehearsal/training for staff to handle 

emergency situations. 

o In case of tropical storm/cyclone, implement 

PTTEPI’s Tropical Revolving Storm 

Procedure. 

 

All project vessels 

WPs 

Drilling Rig 

Preparation and 

Installation Phase 

PTTEPI  

  o Personnel will be provided with safety 

training to ensure that all workers practice 

under safety operation and regulation of 

work, as per PTTEPI’s SSHE Training & 

Competency Standard. 

o Implement PTTEPI’s Safety Case Standard. 

o Implement PTTEPI’s Life Saving Program 

Standard. 

o Implement PTTEPI’s Offshore Medical 

Emergency Response Plan (MERP). 

o Implement PTTEPI’s Crisis Communications 

Plan. 

   

  8.1.2. Provide first-aid kits and first-aid rooms on ZPQ.    
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  8.1.3. Provide proper sanitary systems including 

drinking water, potable water, toilet, and waste 

management.  

   

  8.1.4. Cooperate with the nearest health 

center/hospital in order to immediately support 

response to emergency events, as per PTTEPI’s 

MERP (Annex C). Duty Manager and Emergency 

Management Team for Medevac response or 

Medical Referral in case of emergency events. 

   

 

 

 

 

 8.1.5. Implement following operational measures for 

prevention and control of accidents: 

o Safety method for working with 

machines/equipment 

o Procedure for safety operation 

o Provide SDS for all chemicals 

o Regulations for fuel storage and waste 

management  

o Compliance monitoring system and manifest 

system for hazardous wastes 

   

  8.1.6. Provide fire protection equipment and manual 

for emergency management at project site. 

   

  8.1.7. Set a suitable safety zone around the Project area 

and provide boats to notify fishing boats and 

commercial vessels to avoid entering the 

operation area. 
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  8.1.8. Provide safety measures relating to chemical 

hazards: 

o Store chemicals in closed containers and 

place in a chemical storage area with good 

ventilation. 

o Provide chemical protection equipment for 

workers handling chemicals and check the 

equipment usage of workers, such as 

respiratory protection devices, chemical 

protection gloves, dust protection glasses, 

and safety suite. 

o Provide eye wash stations in chemical 

storage areas. 

o Provide Chemical Spill Kits in chemical 

storage areas. 

   

 8.2. Injuries due to working in noisy 

areas 

8.2.1. Carry out routine inspection and preventive 

maintenance for all machinery as per 

maintenance schedule/ recommended by 

manufacturers. 

All project vessels 

WPs 

Drilling Rig 

Preparation and 

Installation Phase 

PTTEPI  

  8.2.2. Provide personal protection equipment 

(PPEs/ear muff/ear plug) to workers working 

on high level noise activities. 

   

  8.2.3. Provide warning labels/signs and limit working 

duration in high noise area. 

   

9. Public Health and 

Health Services 

9.1. Project activities could involve 

general public around shore 

bases that will be used for staff, 

materials, and waste 

transportation.  

9.1.1. Implement relevant components of PTTEPI's 

SSHE Management System (Annex C), including 

the following: 

o In case of emergency or accident affecting 

community health and safety, follow 

PTTEPI’s Emergency and Crisis 

Management Plan, including procedures in 

the event of an accidental vessel collision. 

Shore base Preparation and 

Installation Phase 

PTTEPI  

 9.2. In case of accident or illness 

during project activities, it may 

be required to use healthcare 

services around the shore bases. 

9.2.1. Cooperate with the nearest health 

center/hospital in order to immediately support 

response to emergency events, as per PTTEPI’s 

MERP (Annex C). 

Shore base Preparation and 

Installation Phase 

PTTEPI  
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Table 8.2 Mitigation Measures for Project during Development Well Drilling 

Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

Environmental Mitigation Measures     

1. Air Quality /GHG 

Emissions 

 

1.1. Air emissions from combustion 

due to operation of machines 

and engines installed on drilling 

rig, WPs, support and supply 

vessels. 

1.1.1. Carry out routine inspection and preventive 

maintenance for all machinery as per 

maintenance schedule/ recommended by 

manufacturers to ensure efficiency of 

combustion. 

Drilling rig 

WPs 

All project vessels  

Drilling Phase PTTEPI  

  1.1.2. Drill using a slim hole technique to reduce the 

drilling duration, which will reduce fuel 

consumption and emissions of air pollutants. 

Drilling rig 

WPs 

All project vessels  

Drilling Phase PTTEPI  

 1.2. GHG emissions from the Project 

may add to  global warming 

issue 

1.2.1. Conduct annual pollutant release inventory to 

monitor the GHG emissions from the Project. 

Drilling rig 

WPs 

All project vessels  

Drilling Phase PTTEPI  

 1.3. Air emission from venting and 

flaring 

1.3.1. Avoid continuous venting and non-routine 

flaring. 

Drilling rig 

WPs 

 

Drilling Phase PTTEPI  

  1.3.2. Utilize excessive gas as much as possible in 

order to minimize gas flaring. 

  

  1.3.3. In the event of an emergency or equipment 

breakdown, send excess gas to flare gas system.  

   

  1.3.4. Record the volumes of gas flared for all flaring 

events. 
   

 1.4. Air emission from fugitive 

emissions 

1.4.1. Inspection and maintenance program will be 

implemented during the operational phase to 

control fugitive emissions. 

Drilling rig 

WPs 

Drilling Phase PTTEPI 

2. Seawater & 

Sediment Quality 

2.1. Discharge of mud and cuttings 

into the sea could impact 

seawater and sediment quality.  

2.1.1. Use slim hole drilling to minimize the quantity 

of mud and cuttings. 

Drilling rig 

 

Drilling Phase PTTEPI  

 

 

 2.1.2. Where possible, use water based mud (WBM) 

and/or seawater for drilling surface holes, and 

use either WBM or low toxicity synthetic drilling 

fluid (SDF) for drilling intermediate and 

bottom/reservoir holes.  

   

  2.1.3. For SDF drilling, conduct the drilling within a 

closed system to recycle the mud as much as 

possible  
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  2.1.4. As specified in Myanmar’s National 

Environmental Quality (Emission) Guidelines, 

cuttings shall be released via Caisson below sea 

surface to limit area of cuttings dispersion in the 

sea. 

   

 2.2. Discharge of oil-containing 

wastewater (i.e. bilge water, oil-

chemical containing wastewater 

from engine room and deck 

drain) from vessels and drilling 

rig may impact seawater quality. 

2.2.1. Operate Project vessels in compliance with the 

requirements under MARPOL 73/78 and 

PTTEPI’s Waste Management Plan (Annex D), 

including the following: 

o Large operating vessels (over 400 gross tons) 

shall comply with the requirements of 

MARPOL 73/78.  

o Oil contaminated bilge water shall be de-

oiled (i.e. by oil-water separator) prior to 

discharge into the sea. Discharge water shall 

contain less than 15 ppm oil content, as per 

requirements of MARPOL 73/78 Annex IV.  

o Oil-contaminated wastewater separated by 

the Oil Filtering Equipment on vessels over 

400 gross tons shall be stored in appropriate 

drums for disposal onshore as per MARPOL 

73/78 requirements.  

o Maintain the cleanness of deck to minimise 

oil and chemical contamination in rainwater.   

Oil absorbent used in case of spill on deck 

will be stored onboard and disposed as 

hazardous waste onshore. 

o Provide drip tray to collect runoff from 

equipment. Contaminated wastewater shall 

be treated before discharge to meet 

MARPOL 73/78 requirements prior 

discharge to sea. 

All project vessels 

Drilling rig 

Drilling Phase PTTEPI  
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 2.3. Discharge of wastewater and 

sewage from drilling rig, ZPQ, 

support and supply vessels may 

impact seawater quality. 

2.3.1. Sewage shall be treated by a wastewater 

treatment system prior to discharge into the sea 

when in transportation more than 12 nautical 

miles (22.22 km) from the nearest land. 

Discharged wastewater must meet requirements 

of MARPOL 73/78. 

Drilling rig 

All project vessels 

Drilling Phase PTTEPI  

 2.4. Project could generate various 

types of hazardous and non-

hazardous wastes. Inappropriate 

management (including 

transportation, storage, and 

disposal) of waste could impact 

seawater quality. 

2.4.1. Manage waste at offshore facilities in compliance 

with the requirements under MARPOL 73/78 

and PTTEPI’s Waste Management Plan (Annex 

D), including the following: 

 Hazardous Waste 

o Separate hazardous waste from general 

waste and store in proper labelled container 

and storage area according to types of 

wastes. 

o Hazardous wastes must be stored in a safe 

and durable container, suitable for transfer, 

and be placed in a location far from ignition 

sources until disposal/treatment. 

o Prohibit any discharge of hazardous waste 

into the sea. 

o Used oil and oil-contaminated waste shall be 

stored separately with labels for disposal 

onshore, or burned at smokeless WP-1 

burner. 

o The vessel deck shall be cleaned to minimise 

the impact from oil and chemical 

contamination into the sea during periods of 

rain.  

o Oil absorbents are required in the case of a 

small spill and the used absorbent shall be 

stored in containers onboard and disposed 

of onshore. 

o Dispose hazardous waste at onshore 

treatment facilities in accordance with the 

law of Myanmar and PTTEPI’s Waste 

Management Plan (Annex D). 

o Ensure manifest of hazardous waste is kept. 

Drilling rig 

All project vessels 

Drilling Phase PTTEPI  
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 Non-Hazardous Waste 

o Segregate non-hazardous waste including 

food waste, paper, aluminium can, glass, rag 

and other wastes in separate containers or 

proper areas. 

o Grind food waste to a size less than 25 mm 

before discharge into the sea at a distance of 

12 nautical miles (22.22 km) from shore, in a 

location that is not located in coral reef area, 

according to the requirements under 

MARPOL 73/78. 

o Separate and store each type of waste 

(separate non-hazardous waste and 

hazardous waste) into appropriate 

containers having clear labels. 

o Dispose non-hazardous waste at onshore 

treatment facilities in accordance with the 

law of Myanmar and PTTEPI’s Waste 

Management Plan (Annex D). 

o Keep the records of waste inventories 

including types and quantities updated.  

3. Seabed 

Characteristics 

3.1. The pattern of seafloor sediment 

topography could be affected by 

discharge of drilling mud and 

cuttings. 

3.1.1. Use slim hole drilling to minimize the quantity 

of mud and cuttings discharged. 

Drilling rig Drilling Phase PTTEPI  

4. Marine Life and 

Marine Ecology 

4.1. Discharge of mud and cuttings 

may impact marine ecosystem 

(both pelagic and benthic 

communities) due to turbidity, 

hydrocarbon contamination, 

toxicity of drilling mud and 

cuttings, and heavy metal/barite 

contamination. 

4.1.1. Implement all mitigation measures for Item 2.1 

above. 

Drilling rig Drilling Phase PTTEPI  
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 4.2. Waste, wastewater, and 

discharges from offshore 

facilities may cause an impact on 

seawater and sediments, which 

may indirectly affect the 

community of marine biota at 

the surface level and the seabed. 

4.2.1. Implement all mitigation measures for Item 2.1, 

2.2, 2.3, 2.4 above. 

 

Drilling rig 

All project vessels 

Drilling Phase PTTEPI  

Social Mitigation Measures     

5. Fishing 

Communities and 

Fisheries 

5.1. Reduced fishing area due to 

presence of drilling rig and 500 

m exclusion zone. 

5.1.1. At least 30 days prior to rig mobilization, 

coordinate with MOGE, who will then issue 

“Notice to Mariner” regarding project activities 

to appropriate parties (i.e. Department of 

Fisheries, Ministry of Livestock, Fisheries and 

Rural Development, and Myanmar Navy). 

Drilling rig 

WPs 

All project vessels 

Drilling Phase PTTEPI  

  5.1.2. Record location, mark, and number of fishing 

gears damaged or removed during project 

operation; and determine the compensation rate 

as appropriate. 

   

  5.1.3. Establish 500 m safety zone around the WPs and 

drilling rig. 
   

  5.1.4. Use support vessels to warn off traffic.    

 

 

 5.1.5. Provide appropriate lights and warning signals 

at offshore facilities to prevent accidental 

collision. 

   

  5.1.6. Develop and communicate a Grievance 

Mechanism for fishing community to report 

grievance regarding Project activities.    

Fishing community Drilling Phase PTTEPI  

 5.2. The quantity and quality of 

aquatic biota may decrease due 

to waste contamination in the 

sea. Contaminants may consist 

of non-hazardous and 

hazardous waste and mud and 

cuttings from drilling activities. 

5.2.1. Implement all mitigation measures for Item 2.1, 

2.2, 2.3, 2.4 above. 

Drilling rig 

All project vessels 

Drilling Phase PTTEPI  
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6. Shipping and 

Navigation 

6.1. Marine vessels may obstruct 

marine navigation during 

transporting chemicals and 

waste between the offshore 

operation area and the Thaketa 

shore bases.  

6.1.1. At least 30 days prior to rig mobilization, 

coordinate with MOGE, who will then issue 

“Notice to Mariner” regarding project activities 

to appropriate parties (i.e. Department of 

Fisheries, Ministry of Livestock, Fisheries and 

Rural Development, and Myanmar Navy). 

Drilling rig 

All project vessels 

Drilling Phase PTTEPI  

  6.1.2. Use support vessels to warn off traffic.    

 6.2. The presence of the offshore 

facilities and may obstruct 

navigation. 

6.2.1. At least 30 days prior to rig mobilization, 

coordinate with MOGE, who will then issue 

“Notice to Mariner” regarding project activities 

to appropriate parties (i.e. Department of 

Fisheries, Ministry of Livestock, Fisheries and 

Rural Development, and Myanmar Navy). 

Drilling rig 

WPs 

All project vessels 

Drilling Phase PTTEPI  

  6.2.2. Establish a 500 m safety zone around the WPs 

and drilling rig and provide support vessels to 

observe fishing and commercial vessels 

approaching the safety zone to prevent collision. 

   

  6.2.3. Use support vessels to warn off traffic.    

  6.2.4. Provide appropriate lights and warning signals 

at all offshore facilities to prevent accidental 

collision. 

   

7. Socio-Economy 7.1. Increase in industrial 

expenditure and income 

(positive impact). 

7.1.1. Enhance utilization of local goods and services 

as much as possible.  

Shore base Drilling Phase PTTEPI  

Health Mitigation Measures     

8. Occupational Health 

and Safety   

8.1. Injuries or illness due to 

exposure to harmful substances 

or accident. 

8.1.1. Implement relevant components of PTTEPI's 

SSHE Management System (Annex C), including 

the following: 

o Implement PTTEPI’s Occupational Health 

Management Standard. 

o Ensure that all employees wear appropriate 

PPE, and implement PTTEPI’s Personal 

Protective Equipment Standard. 

o In case of emergency or accident affecting 

occupational health and safety, implement 

PTTEPI’s Emergency and Crisis 

Management Plan and conduct 

Drilling rig 

WPs 

All project vessels 

Shore base 

Drilling Phase PTTEPI 
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rehearsal/training for staff to handle 

emergency situations. 

o In case of tropical storm/cyclone, implement 

PTTEPI’s Tropical Revolving Storm 

Procedure. 

  o Personnel will be provided with safety 

training to ensure that all workers practice 

under safety operation and regulation of 

work, as per PTTEPI’s SSHE Training & 

Competency Standard. 

o Implement PTTEPI’s Safety Case Standard. 

o Implement PTTEPI’s Life Saving Program 

Standard. 

o Implement PTTEPI’s Offshore Medical 

Emergency Response Plan (MERP). 

o Implement PTTEPI’s Crisis Communications 

Plan. 

   

  8.1.2. Provide first-aid kits and first-aid rooms on ZPQ.    

  8.1.3. Provide proper sanitary systems including 

drinking water, potable water, toilet, and waste 

management.  

   

  8.1.4. Cooperate with the nearest health 

center/hospital in order to immediately support 

response to emergency events, as per PTTEPI’s 

MERP (Annex C). Duty Manager and Emergency 

Management Team for Medevac response or 

Medical Referral in case of emergency events. 

   

 

 

 

 

 8.1.5. Implement following operational measures for 

prevention and control of accidents: 

o Safety method for working with 

machines/equipment 

o Procedure for safety operation 

o Provide SDS for all chemicals 

o Regulations for fuel storage and waste 

management  

o Compliance monitoring system and manifest 

system for hazardous wastes 

   

  8.1.6. Provide fire protection equipment and manual    
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for emergency management at project site. 

  8.1.7. Set a suitable safety zone around the Project area 

and provide boats to notify fishing boats and 

commercial vessels to avoid entering the 

operation area. 

   

  8.1.8. Provide safety measures relating to chemical 

hazards: 

o Store chemicals in closed containers and 

place in a chemical storage area with good 

ventilation. 

o Provide chemical protection equipment for 

workers handling chemicals and check the 

equipment usage of workers, such as 

respiratory protection devices, chemical 

protection gloves, dust protection glasses, 

and safety suite. 

o Provide eye wash stations in chemical 

storage areas. 

o Provide Chemical Spill Kits in chemical 

storage areas. 

   

 8.2. Injuries due to working in noisy 

areas 

8.2.1. Carry out routine inspection and preventive 

maintenance for all machinery as per 

maintenance schedule/ recommended by 

manufacturers. 

Drilling rig 

All project vessels  

Drilling Phase PTTEPI  

  8.2.2. Provide personal protection equipment 

(PPEs/ear muff/ear plug) to workers working 

on high level noise activities. 

   

  8.2.3. Provide warning labels/signs and limit working 

duration in high noise area. 
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9. Public Health and 

Health Services 

9.1. Health and Safety potentially 

affected by accident or injuries. 

9.1.1. Implement relevant components of PTTEPI's 

SSHE Management System (Annex C), including 

the following: 

o In case of emergency or accident affecting 

community health and safety, follow 

PTTEPI’s Emergency and Crisis 

Management Plan, including procedures in 

the event of an accidental vessel collision. 

Shore base Drilling Phase PTTEPI 

 9.2. Reduced psychological 

wellbeing from concern 

regarding exposure or perceived 

exposure to hazard 

9.2.1. Cooperate with the nearest health 

center/hospital in order to immediately support 

response to emergency events, as per PTTEPI’s 

MERP (Annex C). 

Shore base Drilling Phase PTTEPI 
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Table 8.3 Mitigation Measures for Project during Production/Operation Phase 

Aspects Potential Impacts Mitigation Measures Location Period/Frequency Responsibility 

Environmental Mitigation Measures     

1. Air Quality / GHG 

Emissions 

 

1.1. Air Emissions from combustion 

due to operation of machines 

and engines installed at offshore 

facilities, support and supply 

vessels. 

1.1.1. Carry out routine inspection and preventive 

maintenance for all machinery as per 

maintenance schedule/ recommended by 

manufacturers to ensure efficiency of 

combustion. 

WPs 

All project vessels  

Throughout 

operation period 

PTTEPI 

 

 1.2. GHG emissions from the Project 

may add to  global warming 

issue 

1.2.1. Conduct annual pollutant release inventory to 

monitor the GHG emissions from the Project. 

ZPQ 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI  

 1.3. Air emission from venting and 

flaring 

1.3.1. Avoid continuous venting and non-routine 

flaring. 

ZPQ 

WPs 

 

Throughout 

operation period 

PTTEPI  

  1.3.2. Utilize excessive gas as much as possible in 

order to minimize gas flaring. 

   

  1.3.3. In the event of an emergency or equipment 

breakdown, send excess gas to flare gas system.  

   

  1.3.4. Record the volumes of gas flared for all flaring 

events. 

   

 1.4. Air emission from fugitive 

emissions 

1.4.1. Inspection and maintenance program will be 

implemented during the operational phase to 

control fugitive emissions. 

ZPQ 

WPs 

 

Throughout 

operation period 

PTTEPI  

2. Seawater & 

Sediment Quality  

 

 

2.1. Discharge of oil-containing 

wastewater (i.e. bilge water, oil-

chemical containing wastewater 

from engine room and deck 

drain) from offshore facilities 

may impact seawater quality. 

2.1.1. Operate offshore facilities in compliance with 

the requirements under MARPOL 73/78 and 

PTTEPI’s Waste Management Plan (Annex D), 

including the following: 

o Large operating vessels (over 400 gross tons) 

shall comply with the requirements of 

MARPOL 73/78.  

o Oil contaminated bilge water shall be de-

oiled (i.e. by oil-water separator) prior to 

discharge into the sea. Discharge water shall 

contain less than 15 ppm oil content, as per 

requirements of MARPOL 73/78 Annex IV.  

All project vessels  Throughout 

operation period 

PTTEPI 
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o Oil-contaminated wastewater separated by 

the Oil Filtering Equipment on vessels over 

400 gross tons shall be stored in appropriate 

drums for disposal onshore as per MARPOL 

73/78 requirements.  

o Maintain the cleanness of deck to minimise 

oil and chemical contamination in rainwater.    

o Provide drip tray to collect runoff from 

equipment at all operational areas. 

Contaminated wastewater shall be treated 

before discharge to meet MARPOL 73/78 

requirements prior discharge to sea.  

o Oil absorbent used in case of spill on deck 

will be stored onboard and disposed as 

hazardous waste onshore. 

 2.2. Discharge of wastewater and 

sewage from WPs and support 

vessels may impact seawater 

quality. 

2.2.1. Sewage shall be treated by a wastewater 

treatment system on vessels prior to discharge 

into the sea when in transportation more than 12 

nautical miles (22.22 km) from the nearest land. 

Discharged wastewater must meet requirements 

of MARPOL 73/78 and Myanmar’s NEQG. 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 

 

  2.2.2. Routine inspection and maintenance of waste 

water treatment system to ensure its good 

treatment efficiency. 

   

 2.3. Discharge of produced water 

and produced sand may impact 

seawater quality. 

 

2.3.1. Record produced water volumes daily at each 

WPs. 

ZPQ 

WPs 

Throughout 

operation period 

PTTEPI 

 

  2.3.2. Send produced water to treatment system 

onboard prior discharge to sea. Treated 

produced water shall contain oil and grease less 

than 42 mg/l daily, or 29 mg/l monthly average 

as required by Myanmar’s NEQG. 

   

  2.3.3. Use Total Petroleum Hydrocarbon (TPH) 

onboard analyzer to monitor oil and grease 

content in water or wastewater prior discharge 

to sea. 
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  2.3.4. Follow NEQG regarding produced sand 

(discharge overboard when % oil concentration 

less than 1%) 

   

  2.3.5. Ship produced sand back to shore and dispose 

by the certified and qualified waste management 

contractor. 

   

 2.4. Project could generate various 

types of hazardous and non-

hazardous wastes. Inappropriate 

management (including 

transportation, storage, and 

disposal) of waste could impact 

seawater quality. 

2.4.1. Operate Project vessels in compliance with the 

requirements under MARPOL 73/78 and 

PTTEPI’s Waste Management Plan (Annex D), 

including the following: 

 Hazardous Waste 

o Separate hazardous waste from general 

waste and store in proper labelled container 

and storage area according to types of 

wastes. 

o Hazardous wastes must be stored in a safe 

and durable container, suitable for transfer, 

and be placed in a location far from ignition 

sources until disposal/treatment. 

o Prohibit any discharge of hazardous waste 

into the sea. 

o Used oil and oil-contaminated waste shall be 

stored separately with labels for disposal 

onshore, or burned at smokeless WP-1 

burner. 

o The vessel deck shall be cleaned to minimise 

the impact from oil and chemical 

contamination into the sea during periods of 

rain.  

o Oil absorbents are required in the case of a 

small spill and the used absorbent shall be 

stored in containers onboard and disposed 

of onshore. 

o Dispose hazardous waste at onshore 

treatment facilities in accordance with the 

law of Myanmar and PTTEPI’s Waste 

Management Plan (Annex D). 

o Ensure manifest of hazardous waste is kept. 

All project vessels Throughout 

operation period 

PTTEPI 
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 Non-Hazardous Waste 

o Segregate non-hazardous waste including 

food waste, paper, aluminium can, glass, rag 

and other wastes in separate containers or 

proper areas. 

o Grind food waste to a size less than 25 mm 

before discharge into the sea at a distance of 

12 nautical miles (22.22 km) from shore, in a 

location that is not located in coral reef area, 

according to the requirements under 

MARPOL 73/78. 

o Separate and store each type of waste 

(separate non-hazardous waste and 

hazardous waste) into appropriate 

containers having clear labels. 

o Dispose non-hazardous waste at onshore 

treatment facilities in accordance with the 

law of Myanmar and PTTEPI’s Waste 

Management Plan (Annex D). 

o Keep the records of waste inventories 

including types and quantities updated.  

3. Marine Life and 

Marine Ecology 

 

3.1. Discharge of oil-containing 

wastewater (i.e. bilge water, oil-

chemical containing wastewater 

from engine room and deck 

drain) from vessels and WPs, 

may impact seawater and 

sediment quality, which could 

have secondary impacts to 

marine ecology and biodiversity. 

3.1.1. Implement all mitigation measures for Item 2.1 

above. 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 

 



 

ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017 

8-23 

Aspects Potential Impacts Mitigation Measures Location Period/Frequency Responsibility 

 3.2. Discharge of wastewater and 

sewage WPs and support vessels 

may impact seawater and 

sediment quality, which could 

have secondary impacts to 

marine ecology and biodiversity. 

3.2.1. Implement all mitigation measures for Item 2.2 

above. 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 

 

 3.3. Discharge of produced water 

may impact seawater quality, 

which could have secondary 

impacts to marine ecology and 

biodiversity. 

3.3.1. Implement all mitigation measures for Item 2.3 

above. 

ZPQ 

WPs 

 

Throughout 

operation period 

PTTEPI 

 

 3.4. Project could generate various 

types of hazardous and non-

hazardous wastes. Inappropriate 

management (including 

transportation, storage, and 

disposal) of waste could impact 

seawater and sediment quality, 

which could have secondary 

impacts to marine ecology and 

biodiversity. 

3.4.1. Implement all mitigation measures for Item 2.4 

above. 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 

 

Social Mitigation Measures 

4. Fishing 

Communities and 

Fisheries 

4.1. Reduced fishing area due to 

presence of platforms  

4.1.1. Establish 500 m safety zone around the WPs. WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 

 

  4.1.2. Use support vessels to warn off traffic.    

  4.1.3. Provide appropriate lights and warning signals 

on WPs and all vessels to prevent accidental 

collision. 

   

  4.1.4. Develop and communicate a Grievance 

Mechanism for fishing community to report 

grievance regarding Project activities.    

Fishing community Throughout 

operation period 

PTTEPI 

 

5. Shipping and 

Navigation 

5.1. The presence of the offshore 

facilities and may obstruct 

navigation. 

5.1.1. Implement all mitigation measures for Item 4.1 

above. 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 
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Health Mitigation Measures  

6. Occupational Health 

and Safety   

6.1. Injuries or illness due to 

exposure to harmful substances 

or accident 

6.1.1. Implement relevant components of PTTEPI's 

SSHE Management System (Annex C), including 

the following: 

o Implement PTTEPI’s Occupational Health 

Management Standard. 

o Ensure that all employees wear appropriate 

PPE, and implement PTTEPI’s Personal 

Protective Equipment Standard. 

o Personnel will be provided with safety 

training to ensure that all workers practice 

under safety operation and regulation of 

work, as per PTTEPI’s SSHE Training & 

Competency Standard. 

o Implement PTTEPI’s Safety Case Standard. 

o Implement PTTEPI’s Life Saving Program 

Standard. 

o Implement PTTEPI’s Offshore Medical 

Emergency Response Plan (MERP). 

o Implement PTTEPI’s Crisis Communications 

Plan. 

ZPQ 

WPs 

All project vessels  

Throughout 

operation period 

PTTEPI 

 

  6.1.2. Provide first-aid kits and first-aid rooms on 

ZPQ. 

   

  6.1.3. Provide proper sanitary systems including 

drinking water, potable water, toilet, and waste 

management.  

   

  6.1.4. Cooperate with the nearest health 

center/hospital in order to immediately support 

response to emergency events, as per PTTEPI’s 

MERP (Annex C). 

   

  6.1.5. Safety method for working with 

machines/equipment 

   

  6.1.6. Procedure for safety operation    

  6.1.7. Provide SDS for all chemicals    
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 6.2. Injuries due to working in noisy 

areas 

6.2.1. Carry out routine inspection and preventive 

maintenance for all machinery as per 

maintenance schedule/ recommended by 

manufacturers. 

ZPQ 

WPs 

All project vessels 

Throughout 

operation period 

PTTEPI 

 

  6.2.2. Provide personal protection equipment 

(PPEs/ear muff/ear plug) to workers working 

on high level noise activities. 

   

  6.2.3. Provide warning labels/signs and limit working 

duration in high noise area. 
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Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

1. Vessel Collision 1.1. Collisions could potentially 

occur during transport of 

materials and rig tow-out. 

1.1.1. Implement PTTEPI's SSHE Management System 

(Annex C), including the following: 

o In case of vessel collision, follow PTTEPI’s 

Emergency and Crisis Management Plan, 

including procedures in the event of an 

accidental vessel collision. 

All project vessels 

Drilling rig 

Throughout 

project duration  

PTTEPI 

  1.1.2. At least 30 days prior to rig mobilization, 

coordinate with MOGE, who will then issue 

“Notice to Mariner” regarding project activities 

to appropriate parties (i.e. Department of 

Fisheries, Ministry of Livestock, Fisheries and 

Rural Development, and Myanmar Navy). 

   

  1.1.3. Establish 500 m safety zone around WPs;    

  1.1.4. Use support vessels to warn off traffic.    

  1.1.5. Provide appropriate lights and warning signals 

on all vessels to prevent accidental collision. 

   

2. Accidental Spills 2.1. Accidental spills of drilling 

fluids, chemicals, or diesel fuel 

could occur throughout all 

Project phases, and they may 

directly affect surface water 

quality, and indirectly affect 

sediment quality and marine 

ecology. 

2.1.1. Implement the relevant components of PTTEPI’s 

SSHE Management System (Annex C), including 

the following: 

o PTTEPI Emergency and Crisis 

Management Plan (in case of oil or 

chemical spills). 

o PTTEPI Spill Contingency Plan. 

o PTTEPI SSHE Training & Competency 

Standard. 

o PTTEPI Incident Management Standard. 

o PTTEPI Waste Management Plan. 

Drilling rig 

ZPQ 

WPs 

All project vessels  

Shore base 

Throughout 

project duration  

PTTEPI 

  2.1.2. Each vessel greater than 400 gross tons will 

comply with all fuel storage, waste treatment 

and disposal regulations/procedures (MARPOL 

73/78 requirements, PTTEPI and contractor 

procedures). 
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  2.1.3. Comply with all Myanmar and International 

Maritime Organization (IMO) regulations or 

standards regarding vessel seaworthiness and 

maritime safety. 

   

  2.1.4. Separate and store chemicals according to their 

characteristics. 

   

  2.1.5. Store only necessary amounts of lubricants, 

fuels, paints, and other chemicals. 

   

  2.1.6. In case an oil spill accident on the drilling rig, 

must recover and properly clean the oil 

contaminated area (such as clean with absorbent 

etc.), and collect all materials contaminated with 

oil to dispose of onshore. 

   

  2.1.7. The WPs and rig shall be provided with drip 

tray to prevent oil and chemical spills. Any 

spilled oil and chemical will be collected into a 

sealed container.  

   

  2.1.8. Regularly monitor safety zone within 500 m-

radius surrounding ZPQ, WPs and rig to prevent 

any accidents. 

   

  2.1.9. Provide appropriate lights and warning signals 

on all vessels to prevent accidental collision. 

   

  2.1.10. Conduct routine inspections for any leakage and 

damages, and preventative maintenance of 

equipment/facilities used in fluid storage (fuel, 

oil, chemicals, etc).  

   

  2.1.11. Conduct exercises according to Emergency 

Response Plan and Tropical Storm Emergency 

Plan. 

   

  2.1.12. Use the appropriate well Plug & Abandonment 

method in order to prevent the leakage of 

petroleum hydrocarbons and other compounds 

from well 

   

  2.1.13. Ensure proper training in the use and handling 

of the relevant chemicals and standard safety 

procedures implemented by all contractors. 

   

  2.1.14. Provide spill clean up kits.    
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  2.1.15. Handle all chemicals according to their SDS.     

  2.1.16. Store, separate, transport and dispose of waste 

using appropriate procedures and disposal 

facilities. 

   

  2.1.17. Ensure manifest of hazardous waste is kept    

  2.1.18. Install an appropriate control valve for pipe 

work relating to chemical and fuel transfer.  

Perform valve inspection and conduct a pressure 

test before every use. 

   

3. Well Blowout 3.1. A blowout can result in the 

release of hydrocarbons (oil or 

gas) into the sea and 

surrounding environment at 

high pressure, potentially 

impacting seawater/sediment 

quality, marine life and marine 

ecology, occupational health and 

safety, and public health. 

3.1.1. Implement the relevant components of PTTEPI’s 

SSHE Management System (Annex C), including 

the following: 

o PTTEPI’s Blowout Contingency Plan. 

o In case of oil or chemical spills, follow 

PTTEPI’s Emergency and Crisis 

Management Plan. 

o PTTEPI’s Spill Contingency Plan. 

o PTTEPI’s SSHE Requirement for 

Contractor. 

o PTTEPI’s SSHE Training and Competency  

Management Standard. 

o PTTEPI’s Incident Management 

Procedure. 

o PTTEPI’s Offshore Medical Emergency 

Response Plan (MERP). 

o PTTEPI’s Crisis Communication Plan and 

Crisis Management Plan. 

Drilling rig 

WPs 

 

Throughout 

project duration  

PTTEPI 

  3.1.2. Install blowout preventer and shear ram 

appropriately. 

   

  3.1.3. Employ experienced drilling contractors that 

have well maintained equipment, and train their 

employees regarding inspection and prevention 

of blowouts.   

   

  3.1.4. Ensure that drilling contractors develop and 

maintain emergency plans, have equipment that 

are readily available for use, and their personnel 

are trained to respond to oil spill.   
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Aspects Potential Impacts Mitigation Measures Location Duration Responsibility 

  3.1.5. Monitor down-hole pressure at all times.    

  3.1.6. Conduct regular trainings and spill response 

drills at least once a year. 

   

  3.1.7. Prepare and maintain oil spill response 

equipment for Tier I spill that is ready to use at 

all times. 

   

4. Tropical Cyclone 4.1. Tropical cyclones represent a 

threat to the safety of offshore 

personnel and could result in 

multiple fatalities and damage to 

assets. 

4.1.1. Implement PTTEPI’s Tropical Revolving Storm 

Procedure and Emergency and Crisis 

Management Plan (Annex C). 

Drilling rig 

ZPQ 

WPs 

All project vessels  

Throughout 

project duration  

PTTEPI 

5. Fire or Explosion 5.1. Fire or explosion could 

potentially impact air quality, 

health and safety concerns to 

PTTEPI’s employees and 

contractors, and damage to 

structures. Secondary impacts 

from release/spill of chemicals 

could occur to 

seawater/sediment quality, 

ecology and biodiversity. 

5.1.1. Provide fire protection equipment, including fire 

extinguishers and alarms, on all offshore 

facilities. 

Drilling rig 

ZPQ 

WPs 

All project vessels 

Shore base 

Throughout 

project duration  

PTTEPI 

 5.1.2. Conduct regular inspections and drills for fire 

protection equipment. 

  

 5.1.3. Implement Emergency and Crisis Management 

Plan (Annex C) in case of fire or explosion 

occurrence. 
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8.3 MONITORING PROGRAM 

As detailed in the Myanmar’s National Environmental Quality Guidelines, 

“projects shall engage in continuous, proactive and comprehensive self-monitoring of 

the project and comply with applicable guidelines and standards. For purposes of these 

Guidelines, projects shall be responsible for the monitoring of their compliance with 

general and applicable industry-specific Guidelines as specified in the project EMP 

and ECC.” 

Monitoring will be required in order to demonstrate compliance with legal 

limits (i.e. Myanmar’s National Environmental Quality Guidelines), and 

PTTEPI’s Project requirements, and will also provide verification of the overall 

design and effectiveness of the implemented mitigation/control measures. 

Details of the environmental monitoring program are presented in Table 8.5.   

Note that, based on monitoring results, in the future PTTEPI may decide to (or 

be required to) implement changes to the Project design or existing mitigation 

measures, in order to achieve compliance. In this case, the EMP will be 

updated as necessary. 
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Table 8.5 Monitoring Measures for the Project during Drilling and Production Operations Phases 

Environmental 

Aspects 

Parameters Method Location Duration /  

Frequency of Monitoring 

Responsibility Estimated Budget 

1. Mud and 

Cuttings (Non-

Aqueous 

Drilling Fluid, 

NADF) 

Parameters to be analyzed 

for cuttings samples as  

follows: 

Required by NEQG   

 OOC % 

 Total Mercury (Total 

Hg) dry weight in stock 

barite 

 Cadmium (Cd) dry 

weight in stock barite  

Method 

 Samples shall be analyzed 

for heavy metals according 

to globally recognized 

standard e.g.US EPA. 

Number of samples 

 1 sample from section drilled 

with NADF per well. 

 All WPs 

 

 

 

 Once during drilling at each 

well 

PTTEPI via 

Authorized 

Contractor 

10,000 USD per 

Wellhead  

2. Mud and 

Cuttings 

(Water-Based 

Mud, WBM) 

Parameters to be analyzed 

for cuttings samples as  

follows: 

Required by NEQG   

 Total Mercury (Total 

Hg) dry weight in stock 

barite 

 Cadmium (Cd) dry 

weight in stock barite 

 Chloride (Cl-) 

Method 

 Samples shall be analyzed 

for heavy metals according 

to globally recognized 

standard e.g.US EPA. 

Number of samples 

 1 sample from section drilled 

with WBM per well. 

 All WPs  Once during drilling at each 

well 

PTTEPI via 

Authorized 

Contractor 

5,000 USD per 

Wellhead 

3. Produced 

water 

Parameters to be analyzed 

for produced water as  

follows: 

Required by NEQG   

 Oil & Grease 

 

Method 

 Record produced water 

volume after treatment prior 

to discharge overboard.  

 Produced water samples 

analysed onboard . 

 Record at 

produced water 

treatment unit 

on ZPQ.  

 Collect after 

treatment at the 

produced water 

treatment unit 

prior to 

discharge 

overboard. 

 

 

 Monthly summary of 

volume discharged 

 Daily onboard 

Analysis/Monitoring for 

Oil and Grease 

 

PTTEPI via 

Authorized 

Contractor 

5,000 USD per year 

4. Produced sand Parameters to be analyzed 

for produced sand as  

Method 

 Record produced sand 

 ZPQ  Analysis/monitoring as 

required (i.e. frequency 

PTTEPI via 

Authorized 

5,000 USD per year. 
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Environmental 

Aspects 

Parameters Method Location Duration /  

Frequency of Monitoring 

Responsibility Estimated Budget 

follows: 

Required by NEQG   

 OOC % (only in case of 

discharge) 

 

volume.  

 Produced sand samples will 

be collected for analysis 

according to international 

guidelines and requirements 

such as USEPA. 

depends on sand 

production volumes and 

intervals) 

Contractor 

5. Hydrotest 

water 

Required by NEQG   

 Transportation and 

treatment 

manifest/record (Send 

to shore for treatment 

and disposal) 

 Record of chemical 

analysis (Discharge 

offshore following 

environmental risk 

analysis, careful 

selection of chemicals) 

 Quantities of chemicals 

used (Reduce use of 

chemicals) 

Method 

 Maintain manifest of 

treatment/disposal.  

 Maintain record of chemical 

analysis (or composition) of 

hydrotest chemicals 

 Record volumes of hydrotest 

chemicals used. 

 Pipelines  Analysis/monitoring as 

required (i.e. frequency 

depends on hydrotest 

volumes and intervals) 

PTTEPI via 

Authorized 

Contractor 

Hydrotest water 

goes into the closed 

drain system, treated 

and combined with 

the line of Produced 

water, budget is 

described above.  

6. Sewage Parameters to be analyzed 

for sewage as  follows: 

Required by NEQG (as per 

MARPOL 73/78*):   

 Thermotolerant 

Coliforms 

 Biochemical Oxygen 

Demand (BOD) 

 Chemical Oxygen 

Demand (COD) 

 pH 

 

Methods used for 

sampling/analysis should be as 

specified in MARPOL 73/78 and 

associated standards, as follows: 

 Thermotolerant Coliform 

Standard- determined by 

membrane filter, multiple 

tube fermentation or an 

equivalent analytical 

procedure. 

 TSS - Method of testing 

should be by: 

o 1. filtration of 

representative sample 

through a 0.45 μm filter 

membrane, drying at 

 ZPQ  Once every 6 months PTTEPI via 

Authorized 

Contractor 

2,000 USD per year 



 

ENVIRONMENTAL RESOURCES MANAGEMENT   PTTEPI 

OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017 

8-33 

Environmental 

Aspects 

Parameters Method Location Duration /  

Frequency of Monitoring 

Responsibility Estimated Budget 

105°C and weighing; or 

o 2. centrifuging of a 

representative sample 

(for at least five minutes 

with mean acceleration 

of 2,800-3,200 g), drying 

at least 105°C and 

weighing; or 

o 3. other internationally 

accepted equivalent test 

standard. 

 BOD and COD - The test 

method standard should be 

ISO 15705:2002 for COD and 

ISO 5815-1:2003 for BOD5, or 

other internationally 

accepted equivalent test 

standards. 

 

* ANNEX 26 RESOLUTION MEPC.159(55) Adopted on 13 October 2006 REVISED GUIDELINES ON IMPLEMENTATION OF EFFLUENT STANDARDS AND PERFORMANCE TESTS FOR 

SEWAGE TREATMENT PLANTS 
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8.4 REPORTING REQUIREMENTS 

This section outlines the reporting frequencies and types of reports to be 

prepared for the Project with regards to environmental management, 

monitoring, and compliance. 

A robust reporting system will provide the Project with the necessary 

feedback mechanisms to ensure quality and timely implementation of the 

works. The reporting system will ensure regular flow of information from the 

Project site to the Project headquarters and, as necessary, to regulatory 

authorities. The reporting system will provide a mechanism to ensure that the 

measures proposed in the Project’s EMP are implemented.  

8.4.1 Reporting Requirements to Myanmar Authorities 

There are a number of reporting requirements to Myanmar Authorities, as per 

the EIA Procedures and Administrative Instruction of Environmental Impact 

Assessment Procedure. These are summarized in Table 8.6.  

8.4.2 PTTEPI’s Internal Reporting 

8.4.2.1 Internal Monitoring and Inspection 

PTTEPI conducts internal monitoring and inspection. Inspections are 

primarily conducted to identify deviations/non-conformities/unsafe 

conditions. Where identified, temporary corrective measures are implemented 

or discussed. 

Reporting and follow-up are conducted as follows: 

 Inspection report issued by the Team Leader; 

 Includes corrective action recommendations; 

 Draft forwarded to relevant Site SSHE Representative for comments 

and validation prior to distribution; 

 Final Action plan discussed with the relevant Department Head prior 

to issue; and 

 Highlight main findings for report to SSHE Committee. 
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Table 8.6 Reporting Requirements to Myanmar Authorities 

Report Requirements Frequency Reference 

Monitoring 

Report 

 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. 

 Within ten (10) days of completing monitoring report, the Project Proponent shall make 

such report (except as may relate to National Security concerns) publicly available on the 

Project’s website, at public meeting places (e.g. libraries, community halls) and at the 

Project offices. Any organization or person may request a digital copy of a monitoring 

report and the Project shall, within ten (10) days of receiving such request, submit a 

digital copy via email or as may otherwise be agreed upon with the requestor. 

 Monitoring reports shall include: 

o documentation of compliance with all conditions;  

o progress made to date on implementation of the EMP against the submitted 

implementation schedule;  

o difficulties encountered in implementing the EMP and recommendations for 

remedying those difficulties and steps proposed to prevent or avoid similar future 

difficulties;  

o number and type of non-compliance with the EMP and proposed remedial measures 

and timelines for completion of remediation;  

o accidents or incidents relating to the occupational and community health and safety, 

and the environment; and  

o monitoring data of environmental parameters and conditions as committed in the 

EMP or otherwise required.  

Not less than every 6 months EIA Procedure, 

Article 108 and 109 

 

Report in Case of 

Breach of ECC or 

EMP 

 Notify and identify in writing to the Ministry any breaches of its obligations or other 

performance failures or violations of the ECC and the EMP as soon as reasonably 

possible 

 In case of any breach which would 

have a serious impact or where the 

urgent attention of the Ministry is 

or may be required, within not later 

than twenty-four (24) hours of 

PTTEPI becoming aware of such 

incident. 

 In all other cases: within seven (7) 

days of PTTEPI becoming aware of 

such incident. 

EIA Procedure, 

Article 107 
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Report Requirements Frequency Reference 

Report of Any 

Accident or 

Incident 

 Inform appropriate authorities as soon as practicably in the event of any accident or 

incident. 

 As per conditions of ECC 

As per conditions of ECC Administrative 

Instruction of 

Environmental 

Impact Assessment 

Procedure, Annex 5, 

Page 3 

Additional 

Reporting 

Requirements as 

per ECC 

 The Ministry may prescribe conditions in the ECC. Such conditions may include 

additional reporting requirements, such as: 

o General management documentation, reporting and information disclosure 

procedures 

o Monitoring documentation and reporting 

o Documentation and reporting on (i) parameters and issues that must be 

documented and reported; (ii) types and methods; (iii) frequency and timing; 

(iv) quality controls; and (v) recipients; 

As per conditions of ECC EIA Procedure, 

Article 91 
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8.4.2.2 Incident, Accident and Emergency Reporting 

PTTEPI will report all incidents, accidents and emergencies as per their 

Incident Management Procedure. 

8.4.2.3 Performance Indicators 

In general, performance indicators for monitoring and inspection include 

whether EMP implementation has been undertaken according to the planned 

arrangements and is being appropriately updated when necessary, as well as 

whether identified corrective actions and mitigation measures have been 

appropriately undertaken. Other criteria include whether objectives and 

targets have been met and whether there are any deviations from the EMP 

and legal requirements. 

The levels of specific environmental and social parameters should be 

compliant with laws, regulations, standards and guidelines, as applicable, in 

particular Myanmar’s NEQG, commitments of the EMP, as well as the 

conditions stipulated in the ECC.  

8.4.2.4 Training Programs 

PTTEPI has a detailed SSHE Training and Competency Management 

Standard, which is described in detail in Section 7.6. 

8.5 EMERGENCY PLAN 

PTTEPI’s Emergency & Crisis Management Plan covers roles, responsibilities, 

systems and processes that PTTEPI’s Emergency Management Team (EMT) & 

Crisis Management Team (CMT) will follow when responding to an 

emergency or crisis. The Plan covers all operations and activities carried out 

by PTTEPI, including incidents of, but not limited to, the following nature: 

 Offshore & Onshore Operational Incidents 

 Environmental (Spill / Hydrocarbon Leak) incidents 

 Security Incidents 

 Logistics Related Incidents 

 Occupational Health Incidents 

 PTTEPI Personnel Incidents 

The “Emergency & Crisis Management Process”, shown in Figure 8.1, 

provides a conceptual framework of the main phases of the Plan, and is based 

on an integrated approach made up four phases: mitigation, preparedness, 

response and recovery. 

PTTEPI emergency & crisis organization includes representatives of PTTEPI 

management team, from all departments. This organization also liaises with 

PTTEP Corporate, Myanmar authorities and other strategically important 

stakeholders. In case of any emergencies, all employees, contractors and third 

party personnel have an emergency role to play as specified in site specific 

ERP and PTTEPI Emergency & Crisis management plan respectively. The 
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emergency duties range from standing by to directly carrying out emergency 

response operations, as shown in Figure 8.2. 

Full details on PTTEPI’s emergency plan are provided in PTTEP’s SSHE 

Management System. 

Figure 8.1  Emergency & Crisis Management Process 
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Figure 8.2  PTTEPI Emergency Management Framework 
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8.6 CAPACITY DEVELOPMENT AND TRAINING 

PTTEPI has an SSHE Training & Competency Standard. The purpose of this 

PTTEPI SSHE Training and Competency Standard is to ensure that: 

 SSHE Training and Competency requirements defined for each 

position are appropriate to the work place, job and risks involved. 

 Ensure that these requirements are translated into reality by developing 

an appropriate programme of competency assessment and training. 

 Ensure that personnel competency standards are established and 

personnel competencies assessed against those standards. 

PTTEPI’s Training & Competency Standard are aligned with PTTEP 

Corporate SSHE Training and Competency Standard SSHE-106-STD-340, 

which consists of the following main components: 

 Overview of SSHE Competence Assessment 

 SSHE Critical Positions 

 Competency Assessment Process 

 PTTEP Competency Model 

 Competency Management guidelines issued by HRD. 

In addition, there are the following specific requirements within PTTEPI’s 

Training and Competency Standard: 

 For all persons working offshore require T-BOSIET with Emergency 

Breathing System (EBS) and Travel Safely by Boat (TSB). Four year 

refresher at an OPITO approved training provider. Persons without 

the EBS or TSB can still go offshore. Thailand equivalent courses are 

acceptable but personnel are recommended to attend the OPITO 

course as soon as practicable. 

 All persons working onshore or offshore (Category B or C) require 

International Minimum Standard Safety Training (IMIST OPITO 

approved course). For those personnel working on drilling rigs this is 

recommended. IMIST is an e-learning based course. 

 All personnel who visit or work on ZPQ require during the first day 

on board a specific free fall lifeboat induction including how to board 

and how to be secure inside the lifeboat. This needs refreshing 

annually for all personnel. This is a practical course including 

entering the lifeboat. 

 ZPQ coxswains must attend the OPITO Offshore Lifeboat coxswain 

training for Freefalls. Refresher two years. 

 E-learning is in many cases the preferred training method for routine 

SSHE training. 

 Where they exist, OPITO Competence Standards are the basis for the 

training and competence requirements within PTTEPI. Attention is 

drawn to OPITO Guidance for ‘Effective Management of Competence 

and Training in Emergency Response in the Oil and Gas Industry.’ 
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8.7 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

8.7.1 Summary of Public Consultation Conducted for this EIA 

Public consultation is an important aspect of the impact assessment process.  

As part of the impact assessment study, PTTEPI has engaged with a number 

of stakeholders at the state/region, township and village level during 

consultations as per Myanmar’s EIA Procedure.  

PTTEPI initially engaged with various local authorities, including GAD and 

Chief Minister of Tanintharyi Region and Mon State. Based on these 

discussions, Tanintharyi Region, Mon State, and Yangon Region were found 

to be the most relevant administrative locations in terms of potential impacts 

from the Project (in particular fisheries, since most of the fisherman in Block 

M9 are likely to be from Tanintharyi Region or Mon State).  

Two rounds of public consultation meetings were held with various relevant 

stakeholders at the regional level in Yangon Region (with the Myanmar 

Fisheries Federation), Mon State (in Mawlamyine), and Tanintharyi Region (in 

Dawei and Ye Phyu). The first round of consultations took place between March 

3rd – March 28th, 2017, and the second round took place between March 29th and 

April 24th, 2017.  

Full details of public consultation are provided in Chapter 9 of this EIA. 

8.7.2 Project Information Disclosure 

PTTEPI’s Project Information Disclosure for this project will consist primarily 

of sustainability reporting, and disclosure of environmental, social and health 

reports as per regulatory requirements. These are discussed further below. 

8.7.2.1 Sustainability Reporting 

Sustainability reporting is a practice of disclosing outcomes and results in the 

context of the organization’s commitments, management approach, and 

organizational performance on economic, environmental, and social issues. 

PTTEP, recognizing the importance of sustainability disclosure, has developed 

the Sustainability Reporting Guideline. The Guideline is a tool that provides 

information on various aspects of sustainability reporting starting from the 

beginning throughout the reporting methods, as well as the principles behind 

these processes. 

PTTEP’s Sustainability Reporting generally consists of the following 

indicators:  

 Gross Hydrocarbon Production 

 Energy Use 

 Water Withdrawal 

 GHG Emission 

 Air Emission 

 Discharge to Water 
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 Waste 

 Spill to the Environment 

 Environmental Non - compliance 

 Environmental Complaint 

 Environmental Expenditure and Investment 

8.7.2.2 Regulatory Disclosure Requirements 

Information disclosure is one of the most important aspects of any 

engagement process. The process of disclosure involves the provisioning of 

information in an accessible manner (a manner which allows for easy 

understanding, such as in the local language) to the various stakeholders in 

Project. This disclosure not only allows for trust to be built amongst the 

stakeholders through the sharing of information but also allows for more 

constructive participation in the other processes of consultation and resolution 

of grievances due to the availability of accurate and timely information. 

Disclosure activities for the Project has complied with the EIA Procedure, and 

took place (or will take place) at three separate places throughout the Project, 

as follows: 

1) As part of Scoping, PTTEPI disclosed information about the 

proposed Project to the public and civil society through posting on 

PTTEPI’s website, as well as placing advertisements in local 

media; 

2) As part of the EIA investigations, PTTEPI disclosed all relevant 

information about the proposed Project and its likely Adverse 

Impacts to the public and civil society through local and national 

media, and the PTTEPI website; and 

3) Not later than fifteen (15) days after submission of the EIA Report 

to ECD, PTTEPI shall disclose the EIA Report to civil society, 

PAPs, local communities and other concerned stakeholders: (i) by 

means of national media (i.e. newspapers); (ii) the website(s) of the 

Project or Project Proponent; (iii) at public meeting places (e.g. 

libraries, community halls); and (iv) at the offices of the Project 

Proponent. 

Details on the above disclosure activities are explained further in Chapter 9 of 

this EIA Report. 

8.7.3 Grievance Procedure 

The aim of Grievance Handling Guideline (Annex G) is to establish a formal 

process allowing people, communities or groups to raise complaints regarding 

any impact related to activities of PTTEPI or its subsidiaries, and also to 

ensure that these complaints are addressed and resolved appropriately.  

This Grievance Handling Guideline is applied to all of PTTEP’s assets, 

domestic and international, and covers the entire lifecycle of the assets or 

operations from inception through decommissioning and abandonment. 
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PTTEPI’s Grievance Handling Guideline, which defines all scope and 

processes of the grievance process in detail. 

8.7.4 Corporate Social Responsibility (CSR) Activities 

There are currently a number of ongoing CSR activities taking place by 

PTTEPI under the Zawtika Project. These activities have the objective to uplift 

quality of life and gain favourable relations from all stakeholders in the 

operating area. The CSR program for the Zawtika Project consists of 3 main 

sectors: “Health, Education and Community Development Sector”. All CSR 

activities are conducted in compliance with MOGE’s Guidelines for 

Implementation of CSR Programmes.  

8.8 WORK PLAN AND IMPLEMENTATION SCHEDULE 

8.8.1 Schedule 

The schedule for the Project is presented in Table 8.7. 

Specific schedule/implementation periods for mitigation measures were 

stated for each measure above. 

8.8.2 Costs for Implementation 

The costs for implementation of mitigation measures are included within 

PTTEPI’s operation costs, and are therefore not possible to individually 

specify, but PTTEPI has estimated the cost to be over 1 million USD per year 

for all mitigation measures. 

The estimated costs for implementation of the monitoring program are 200,000 
USD per year, and were specified individually within Table 8.5. 

PTTEP have also supported/funded Environmental Conservation Activities 
for Tanintharyi Nature Reserve Project (TNRP) at costs of 150,000 USD per 
year in terms of Zawtika Project, which will be part of Zawtika Phase 1C and 
1D. 

In addition, PTTEP also have a “Green Up Project” which is a plantation 
project that takes place every year (with value of approx. 7,000 USD per year). 
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Table 8.7 Project Schedule for Zawtika Phase 1C/1D Production 

Description 2017 2018 2019 2020 2021 2022 2023 

Phase 1C                                                         

 - WP & pipeline Installation       4 WPs                                             

 - Drilling & Completion         Phase 1C Drilling & Completion                               

                                                          

Phase 1D                                                         

 - WP & pipeline Installation                               8WPs               

 - Drilling & Completion                                 Phase 1D Drilling & Completion 

                                                          

Note: Production will be started after well completion until end of field life 
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9 PUBLIC CONSULTATION AND DISCLOSURE 

9.1 INTRODUCTION 

PTTEPI is committed to undertaking an engagement process that is in line 

with Myanmar regulation and delivers an inclusive and continuous dialogue 

with the Project stakeholders. This includes: 

 Providing relevant information to stakeholders in a timely manner; 

 Facilitating two-way discussions to cover stakeholder issues and 

priorities as well as concerns and needs of the Project; 

 Ensuring engagement is in a language and format that is 

understandable and accessible to local stakeholders, including 

vulnerable groups, and is culturally appropriate;  

 Feeding stakeholder issues, concerns and priorities into Project 

decision-making processes, and demonstrating how decisions may 

have changed as a result; and  

 Providing a mechanism for grievances to be raised and resolved.  

The following section describes the stakeholder engagement activities undertaken 

during the development of the EIA. These include key issues raised by 

stakeholders and how each of these issues has been addressed in the EIA. 

9.2 PROJECT SUMMARY 

9.2.1 Project Location 

As discussed in Chapter 4, the Zawtika Project is located in the Gulf of 

Moattama offshore Myanmar, covering an area of 12,306 km2 which includes 

the entire area of 11,746 km2 of Block M9 and 560 km2 in the northeastern part 

of Block M11.  The field lies approximately 300 km south of Yangon and 290 

km west of Dawei on the Myanmar coast. 

9.2.2 Project Activities 

The Project activities, described in detail in Chapter 4, can be summarized as 

the following key activities: 

1. Preparation Phase 

2. Installation and Commisioning Phase 

 Wellhead Platform Transportation 

 Wellhead Platform Installation 

 Pipeline Installation 

3. Drilling Phase 

4. Production Phase 
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9.2.3 Project Implementation Schedule 

The project schedule is shown in Table 9.1. 

9.2.4 Potential Impacts 

Based on the Project information above, the potentially significant impacts 

that might occur have been listed as follows (as assessed in Chapter 6): 

 Potential impacts to Seawater Quality due to: 

o Wastewater and Vessel Operational Discharges; 

o Pipeline Hydrotest; 

o Mud and Cuttings Discharge; and 

o Produced Water Generation and Disposal. 

 Potential impacts to Sediment Quality and Seabed Characteristics              

due to: 

o Mud and Cuttings Discharge. 

 Potential impacts to Marine Life and Marine Ecology due to: 

o Wastewater and Vessel Operational Discharges; 

o Mud & Cuttings Discharge; and 

o Produced Water Generation and Disposal. 

 Potential impacts to Fishing Community/Fisheries due to: 

o Crew/Materials Transport; 

o Presence of Equipment and Facilities; 

o Production Platform Installation; 

o Pipeline Installation; and 

o Rig Placement. 

 Potential impacts to Shipping/Navigation due to: 

o Crew/Materials Transport; 

o Presence of Equipment and Facilities; 

o Production Platform Installation; 

o Pipeline Installation; and 

o Rig Placement. 

 Potential impacts due to the following Unplanned Events: 

o Accidental Release; 

o Well Blowout; 

o Collision; and 

o Fire or Explosion. 

9.3 PUBLIC CONSULTATION METHODOLOGY AND APPROACH 

In order to enhance stakeholder’s understanding on the Project, and obtain 

suggestions/concerns for developing appropriate mitigation measures, public 

consultation was conducted in March – April, 2017. The approach for stakeholder 

engagement was divided into four key steps, as shown in Table 9.2.  
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Table 9.1 Project Schedule for Zawtika Phase 1C/1D Production 

Description 2017 2018 2019 2020 2021 2022 2023 

Phase 1C                                                         

 - WP & pipeline Installation       4 WPs                                             

 - Drilling & Completion         Phase 1C Drilling & Completion                               

                                                          

Phase 1D                                                         

 - WP & pipeline Installation                               8WPs               

 - Drilling & Completion                                 Phase 1D Drilling & Completion 

                                                          

Note: Production will be started after well completion until end of field life 
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Table 9.2 Approach to Public Consultation and Objectives 

Step Approach Objective 

1 Stakeholder Identification Identify potential concerns for the Project, and all 

potential stakeholders. 

2 Public Consultation Plan Develop public consultation strategy, 

participatory methodologies and plan. 

3 Public Consultation 

Implementation  

Conduct public consultation as per agreed 

approach. 

4 Public Consultation Results and 

Disclosure Report  

Describe actions necessary to implement 

mitigation measures identified during public 

consultation. 

Relevant stakeholders were consulted during public consultation and their 

feedback was integrated into the EIA report as described in the following 

sections.  

9.3.1 Stakeholder Identification 

The first step in establishing a dialogue is identifying the Project stakeholders. 

Stakeholders are persons or groups who are directly or indirectly affected by a 

project, and those who may have interests in and/ or the ability to influence a 

project’s outcomes (either positively or negatively). 

The initial stakeholder identification and analysis process for the proposed 

Project was guided by: 

 A preliminary understanding of the Project and its components as 

well as the present setting of the Study Area;  

 A high level knowledge of similar projects operating in Tanintharyi 

Region and Mon State; and 

 A review of existing IEE and EIAs conducted by ERM nearby Block 

M9, including for Block MD-4, M-3, M-5, M-6, M-7, M-9, M-11, M-12, 

M-13, MD-7 and MD-8. 

Based on this, the potential impacts and groups of stakeholders who could 

potentially be impacted by the project are shown in Table 9.3. 

Table 9.3 Groups of Stakeholder Related to Potential Impacts 

Primary Stakeholders Secondary Stakeholders 

Fishermen • Government Ministries; 

 • Local Authorities; 

 • Fisheries Associations; 

 • Commercial Vessels; 

 • NGOs and Civil Society Organizations; and 

 • Local Media. 
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Following the establishment of the above relevant stakeholder groups, PTTEPI 

pursued appropriate permissions and collaboration with local government 

authorities to further refine the specific stakeholders for the Project and to 

issue invitations to public consultation. An overview of the permissions and 

stakeholder invitation process is shown in 

 

Figure 9.1.  

Figure 9.1 Permissions and Stakeholder Invitation Process  

 

PTTEPI initially engaged with MOGE to verify the most appropriate region to 

conduct public consultations for the Project activities. Based on this, 

Tanintharyi Region, Mon State, and Yangon Region were the most relevant 

administrative location in terms of potential impacts from the Project. In 

addition, upon consultation with Myanmar Fisheries Federation, it was 
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confirmed that most of the fisherman in Block M9 are likely to be from 

Tanintharyi Region or Mon State.  

Prior to any public meeting consultation, PTTEPI requested and organized a 

courtesy visit with the Chief Minister of Tanintharyi Region (15th February, 

2017), Mon State (18th February, 2017), and Yangon Region (14th February, 

2017), to introduce the project activities and to request the permit to engage 

the local authorities, NGOs and villagers within the boundaries of Tanintharyi 

Region, Mon State, and Yangon Region. Based on discussion with Chief 

Ministers, the most relevant areas in which to conduct public consultation 

were determined to be located in Mawlamyine (in Mon State), Dawei and Ye 

Phyu (in Tanintharyi Region) and the Myanmar Fisheries Federation (MFF) 

in Yangon.  

Specific stakeholders from the above groups were further refined and invited 

to the public consultations through collaboration with the local General 

Administration Departments or the MFF management. A complete list of 

stakeholders who attended the meetings is shown in Annex B. 

9.3.2 Public Consultation Plan 

The public consultation plan for the Project was aligned with Myanmar 

regulatory requirements from the EIA Procedure. Public consultation was 

arranged by ERM, through local partner SEM, with all key strategic 

stakeholders. Supervisory support was provided by PTTEPI, and public 

consultation was conducted under Myanmar Oil and Gas Enterprise 

(MOGE)’s permission and direction.  

The stakeholder engagement procedure for the Project was aligned with the 

consultation process highlighted in Figure 9.2. 
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Figure 9.2 PTTEPI’s Public Consultation Process 

 

9.3.2.1 Objectives 

The objectives of public consultation are to provide project information to the 

stakeholders of the Project, disseminate the results of the Project’s draft 

environmental, social and health impact assessment (Chapter 6 of this EIA 

Report) and obtain concerns and suggestions regarding the Project’s 

mitigation measures and monitoring program.  

9.3.2.2 Key Engagement Activites 

Public Meetings 

Public meetings are the primary consultation activity for informing the 

stakeholders and other interested parties about the Project activities, the 

Project proponent, the EIA process, and potential Project impacts. These 

meetings are conducted in a townhall-style atmosphere, and consist of a 

presentation of the Project activities and EIA process/results (undertaken by 

PTTEPI and ERM/SEM in Myanmar language), as well as question and 

answer sessions. 

Public meetings were arranged by PTTEPI and ERM, through local partner 

SEM, and after consultation with the relevant government authorities, with all 

key strategic stakeholders. The meetings were conducted under Myanmar Oil 

and Gas Enterprise (MOGE)’s permission and direction.  

As per Myanmar EIA legislation, two rounds of Public meetings were 

organised during the course of the study. The first round took place at the end 

of the scoping stage in early March to share the result of the scoping study, 

gather comment and feedback from the stakeholders on the issues that had 

 

1 

•Issue letter to MOGE in oder to request MOGE representative to liaise with Dawei 
District,Yebyu Township  and Mon state Authorities as well as Myanmar 
Fisheries Federation and accompany Public Consultation team and issue security 
letter to conduct EIA field work for the Project. 

2 
•MOGE assign representative. 

3 

•MOGE representative to engage District, Township and State Administrative 
Officers as well as MFF management for meeting. 

4 

•Setup meeting with State, District and Township Administrative Officer  and MFF 
management to discuss the Public Consultation Plan. 

5 
•Conduct Public Consultation at State, District and Township's Town Hall.  
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been scoped in and answer questions about the Project and the EIA process. 

The second round was carried out end of March/end of April to share the 

result of the draft EIA report and gather comments and feedback on the 

identified impacts and proposed mitigation measures. 

The meetings are structured as follows: 

1st Public Consultation Meeting 

 Presentation of the Project Details, the Project Proponent and the 

status of the EIA study (in Myanmar language)); 

 Question and Answer Session; and 

 Focus Group Discussions; break out groups with key stakeholders 

such as Fisherman, Village Tract Leaders etc. only during the first 

round of engagement in order to collect data for the baseline. 

2nd Consultation Meeting 

 Presentation of the Project, the Project Proponent and the results of 

the EIA study including potential impacts and proposed mitigation 

measures (in Myanmar language)); 

 Question and Answer Session; and 

 Focus Group Discussions as above (if required to obtain additional 

information)  

In preparing for the public meetings, consideration was given to the 

following: 

 Local community sensitivities and structures to ensure that the 

engagement approach aligns with cultural norms; 

 Stakeholder representation. When inviting stakeholders to meetings, 

consideration was given to ensure that every group of interested 

stakeholder was represented;  

 Potential language barriers. Engagement activities were conducted in 

Myanmar (i.e. the local language); and 

 Literacy rates. Literacy rates vary between stakeholders, as a result, 

where possible consultation was conducted using face-to-face 

communication and video support.  

Focus Group Discussion and Socio-Economic Data Collection 

A Focus Group Discussion (FGD) refers to a discussion carried out amongst a 

group of people (6-10) 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 and to collect relevant socio-economic baseline data. FGDs 

were undertaken for this Project with fishermen, the group the most likely to 

be adversely impacted by the Project. The FGD took place as part of the above 
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first round of public meetings (after the main public meeting session 

concluded) in Mawlamyine, Dawei, and Ye Phyu. 

These FGDs were part of the baseline data collection undertaken for the EIA 

process, to update the baseline established in the Scoping Report and 

adequately assess the potential impacts from the Project on the local 

community. This was also undertaken to further verify that the baseline 

information collected to date was correct. This baseline has been established 

on the basis of Focus Group Discussions and interviews with commercial 

offshore fishermen based in Mawlamyine, Dawei, Ye Phyu and Yae (it is 

noted that some fisherman from Yae attended the FGDs in Mawlamyine). 

Stakeholders were asked questions using both checklists and informal 

interviews  (described further in Section 9.3.2.3) to find out the location of their 

fishing activity, the potential overlap with the Project activities, their key 

concerns regarding the Project and any recommendations or suggestions they 

may have. 

9.3.2.3 Engagement Materials 

Prior to engaging with the public, Project information materials were 

prepared and translated into Myanmar language. This included Project 

brochure, a backdrop displaying the Project name and involved parties, a 

Power Point presentation, and Focus Groups Discussion questionnaire for 

offshore fishermen (presented in Annex B). A summary of the engagement 

materials are shown in Table 9.4. 
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Table 9.4 Engagement Materials to be Used for Stakeholder Consultation for EIA Phase 

Checklists/Tools Purpose 

Presentation Presentation that includes information on 

PTTEPI, information on the Project activities 

and timeline, potential impacts and 

mitigation, and contacts details. 

Flyer/Brochure A handout containing a summary of the 

information provided in the poster / 

presentation. 

 An introduction to PTTEPI including an 

overview of the Project activities and 

timeline; 

 Explain purpose of EIA; 

 A summary of the baseline conditions and 

potential impacts; 

 Contact information for comments, 

concerns or questions. 
Focus Group Discussion A list of questions has been prepared for the 

following groups: 

 Fishing Group 1: questions tailored to 

fishing locations, catch, seasons, boats and 

fishing gear used. 

 Fishing Group 2: questions tailored to 

markets, fishing process, income and 

dependence on fishing. This questionnaire 

is only relevant for fishing groups with 

the potential to interact with the Project. 
Maps and other visual tools A large map that shows the Zawtika location 

and the surrounding area will be used during 

the meetings to discuss fishing patterns. Other 

visual tools include fishing gear pictures to 

help local fishermen identify the gear they 

use. 

 
9.3.2.4 Location and Schedule of Public Consultation Meetings 

As discussed above, for this Project, public consultation meetings were 

arranged to be conducted in Mawlamyine (in Mon State), Dawei and Ye Phyu 

(in Tanintharyi Region) and Myanmar Fisheries Federation in Yangon. The 

consultations were carried out over two separate rounds (as per requirements 

of EIA Procedure), at the dates and locations as shown in Table 9.5. 
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Table 9.5 Schedule and Locations of Public Consultation Meetings 

Public 

Consultation 

Round 

Day Time Activity Venue 

1st Round 

(Scoping Phase) 
3

rd
 March 2017 1:00 – 3:00 pm Public Consultation 

Meeting at 

Mawlaymine, Mon 

State 

Meeting Hall, 

General 

Administrative 

Department, 

Mawlamyine, 

Mon State 

 8
th

 March 2017 1:00 – 3:00 pm Public Consultation 

Meeting at Dawei, 

Tanintharyi Region 

Meting Hall, 

Hotel Zayar Htet 

San, Dawei, 

Tanintharyi 

Region 

 9
th

  March 2017 9:00 am – 12:00 

am 

Public Consultation 

Meeting at Ye 

Phyu, Tanintharyi 

Region 

Meeting Hall, 

General 

Administrative 

Department, Ye 

Phyu, 

Tanintharyi 

Region 

 

 28th March 2017 9:30 am Public Consultation 

with Myanmar 

Fisheries 

Federation in 

Yangon 

Myanmar 

Fisheries 

Federation 

Office, Yangon 

2nd Round (EIA 

Phase) 

29th March 2017 1:45 pm – 2:40 

pm 

Public Consultation 

Meeting at Dawei, 

Tanintharyi Region 

Meting Hall, 

Hotel Zayar Htet 

San, Dawei, 

Tanintharyi 

Region 

 30th March 2017 9:25 am – 10:40 

am 

Public Consultation 

Meeting at Ye 

Phyu, Tanintharyi 

Region 

Meeting Hall, 

General 

Administrative 

Department, Ye 

Phyu, 

Tanintharyi 

Region 

 

 4th April 2017 2:20 pm – 3:05 

pm 

Public Consultation 

Meeting at 

Mawlaymine, Mon 

State 

Meeting Hall, 

General 

Administrative 

Department, 

Mawlamyine, 

Mon State 

 25th April 2017 9:30 am Public Consultation 

with Myanmar 

Fisheries 

Federation in 

Yangon 

Myanmar 

Fisheries 

Federation 

Office, Yangon 

9.4 PUBLIC CONSULTATION IMPLEMENTATION 

As discussed in Section 9.3, in order to inform stakeholders of the public 

consultation meetings, PTTEPI discussed with the GAD at the township level 
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to inform the relevant stakeholders of the consultation process and plan and 

invite them to the meeting. This was arranged by ERM and with the approval 

received from the Chief Minister. 

Presentation of the Project, the EIA process, the potential impacts and relevant 

mitigation measures was given in Myanmar language. For the purpose of 

these consultations, an MOGE representative was also present with the field 

team and presented the context of the Project. 

A Q&A session was organised at the end of the presentation where the 

stakeholders were given an opportunity to ask questions, provide their 

feedback on the presentation, in particular the mitigation measures, and 

express their concern and expectations. These concerns and expectations were 

then taken into account while assessing the impacts from the Project activities 

and the identification of the proposed mitigation measures in the final EIA 

report. Brochures were also given to all stakeholders attending the meeting 

and some were left at the township and district office.   

The Focus group discussions were conducted following the Q&A session in 

Dawei, Ye Phyu and Mawlamyine with groups of fishermen during the first 

round of engagement (early March 2017). Although primarily designed to 

gather baseline information, these session were also the opportunity to 

provide more details on the Project and respond to specific question the 

fishermen could have about the Project. 

A summary of the consultation activities for both rounds of public 

consultation is provided in Table 9.6 and Table 9.7. 
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Table 9.6 Public Consultation Activity Implementation Details for 1st Round of Public 

Consultation 

Date, Time and Location  Stakeholders Number of Participants 

3
rd

 March 2017, 1:00 – 3:00 

pm, Mawlaymine, Mon State 

 Township GAD 

including department of 

Fisheries and ECD 

 Fishery federation 

 MOGE  

 NGOs  

 Local People  

91 

8
th

 March 2017, 1:00 – 3:00 

pm, Dawei, Tanintharyi 

Region 

 Government 

Departments including 

department of Fisheries 

 ECD representative 

 MOGE  

 NGOs  

 Local People  

 Fishermen 

 Media 

84 

9
th

  March 2017, 9:00 am – 

12:00 am, Ye Phyu, 

Tanintharyi Region 

 Government 

Departments including 

department of Fisheries 

 ECD representative 

 MOGE  

 Local People  

 Fishermen 

80 

28th March 2017, 9:30 am, 

Myanmar Fisheries 

Federation in Yangon 

 MFF management 

 MOGE  

 Fishermen  

 Media 

34 
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Table 9.7 Public Consultation Activity Implementation Details for 2nd Round of Public 

Consultation 

Date, Time and Location  Stakeholders Number of Participants 

29th March 2017 1:45 pm – 

2:40 pm, Dawei, Tanintharyi 

Region 

 

• Government 

Departments including 

department of Fisheries 

• ECD representative 

• MOGE  

• NGOs  

• Local People  

• Fishermen 

• Media 

69 

 

30th March 2017 9:25 am – 

10:40 am, Ye Phyu, 

Tanintharyi Region 

 

 Government 

Departments including 

department of Fisheries 

• MOGE  

• NGOs  

• Local People  

• Fishermen 

106 

4th April 2017 2:20 pm – 

3:05 pm, Mawlaymine, Mon 

State 

• Government 

Departments including 

department of Fisheries 

• ECD representative 

 Ward Head 

• MOGE  

• NGOs  

• Local People  

• Fishermen 

• Media 

123 

 

25th April 2017, 9:30 am, 

Myanmar Fisheries 

Federation in Yangon 

 MFF management 

 MOGE  

 Fishermen  

 Media 

45 

A list of participants’ names and photos of meetings are presented in Annex B. 

9.5 OUTCOME/RESULTS OF PUBLIC CONSULTATION 

During both rounds of Public Consultation, ERM maintained records (sign-up 

sheet, questions, answers, discussions, photos, etc.) to summarize into the EIA 

report and develop appropriate mitigation measures and monitoring 

programs to reflect public concerns/issues.  

Stakeholders were encouraged to ask questions and raise concerns throughout 

the engagement process. For those stakeholders not comfortable speaking up 

or who identified concerns after the stakeholder meetings, a local telephone 

number was provided on which a representative from the Project Proponent 

could be reached.  
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9.5.1 1st Round of Public Consultation 

Comments and recommendations of stakeholders obtained from the public 

consultation meetings during the first round of consultation are presented in 

Table 9.8. 

Table 9.8 Comments/Recommendations and Clarifications from Public Consultation 

Meetings during 1st Round of Public Consultation 

Questions, Concerns and Recommendations Clarifications 

Grievances for Previous PTTEPI Projects - 

There was a concern raised that problems and 

grievances had not been addressed for 

previous PTTEPI projects. It was suggested 

that the concern was with regard to 

previously installed gas pipelines (and 

therefore not directly related to the current 

Project), and in particular the activities of 

subcontractors installing the pipelines, as well 

as compensation issues for the previous 

projects. 

MOGE and PTTEPI responded that there was 

awareness of some previous grievances, and 

these were being addressed through current 

CSR activities. 

Requests for Additional Project Information 

- Several questions were raised regarding 

additional project information, in particular 

estimated quantity of gas to be produced, and 

the duration of the project.  

PTTEPI responded to these questions that 

Phase 1C of the Project will be implemented in 

Q4 of 2017, with installation taking place in 

2018, and Phase 1D to be implemented in 

2020. Additionally, it was stated that it is 

difficult to estimate the exact expected gas 

quantity, but that the purpose of the Project is 

to control and maintain current production 

levels, which are dropping. 2020 levels 

estimated to be 380 – 400 million cubic feet. 

Community Benefits, Profit Distribution, 

and CSR - Several questions were raised 

regarding benefits to local community and 

CSR programs. 

PTTEPI and MOGE jointly responded that there 

will be budget assigned to CSR programs, but 

that specific CSR budgets cannot be estimated at 

this time until project implementation and 

annual budgets are allocated. Examples of CSR 

activities that have taken place and could 

potentially take place in the future include 

construction of schools, health care facilities, 

provision of generators, and scholarship 

programs in Kanbauk. 

PTTEPI further clarified that, in terms of 

royalties, 12.5% of the initial amount of 

production is given to the Myanmar 

government. If gas is produced from 0 to 300 

million cubic feet, 60% of the gas is provided to 

MOGE, and 40% is reserved for the company. 

In response to questions regarding the quantity 

of villages and socio-economic activities, PTTEPI 

responded that budget was provided for CSR 

with the 28 villages along the onshore pipeline. 

In terms of scholarships, as of 2016, 50 students 

had been provided with scholarships, pending 

passing examinations. It was additionally 

responded that last year, about 50,000,000 kyat 

was spent on CSR and socio-economic 

improvement. 
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Questions, Concerns and Recommendations Clarifications 

Concern about Limited Presentation of 

Environmental Impacts - There were some 

concerns raised that environmental impacts 

had not been presented in enough detail.  

PTTEPI responded that the purpose of this 

current round of consultations was to provide 

project information, and that additional 

information on potential environmental, social, 

and health impacts would be provided in the 

2nd round of public consultations of the EIA. 

Concern about Vibration Impacts - There was 

a question relating to the impacts that may be 

caused to marine ecology from the vibration 

of the Project activities. 

 

There was a question relating to the impacts 

that may be caused to marine ecology from 

the vibration of the Project activities. PTTEPI 

responded that the drilling takes place very 

deep below the ocean, and the drilling and 

production phases are not expected to 

generate significant vibration impacts.  

 
9.5.2 2nd Round of Public Consultation 

Comments and recommendations of stakeholders obtained from the public 

consultation meetings during the second round of consultation are presented 

in Table 9.9. 

Table 9.9 Comments/Recommendations and Clarifications from Public Consultation 

Meetings during 2nd  Round of Public Consultation 

Questions, Concerns and Recommendations Clarifications 

Update of the EIA - How are included the 

comments made during the meetings with 

stakeholders? 

All the comments and questions are included 

in the minutes of the meetings and will be 

included in the final EIA report. 

Price of Electricity -  Is there any plan of 

cooperation with PTTEP and MOGE in 

reducing the cost of electricity which is quite 

soring in Thanintharyi region? 

MOGE and PTTEP are not involved in the 

production of electricity but in the supply of 

natural gas. 

Gas Composition – What is the composition 

of the gas you will extract? 

More than 90% is Methane. About 10 % is CO2 

and water content is 3.5 lb/mmscf. Heating 

value is 920-930 Btu/scf. 

Monitoring - Who will monitor the process of 

mitigation measures? Is there any plan to co-

operate with local community? 

There is a monitoring plan included in the EIA 

report. Government, project developer and 

local community are involved in this plan 

CSR – What sort of CSR activities are 

planned? 

CSR program is planned based on three main 

focus; Basic needs, Education and Sport. 

Infrastructure Improvement such as 

electricity, school, etc is involved in basic 

needs. Scholarship program will be included 

in Education. All the process will be co-

operated with government department and 

PTTEPI has to work all the process under the 

MOGE guidelines. 

Request for additional information on waste 

management, wastewater mitigation 

measures, and monitoring 

PTTEPI clarified that wastewater will be 

discharged in compliance with MARPOL 

73/78, and will be monitored regularly as per 

ECD requirements. 

Request for additional information on how to 

mitigate impacts to fishing boats 

PTTEPI clarified that 500 m safety zone will be 

established to restrict boats. 
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Questions, Concerns and Recommendations Clarifications 

Request to do fishery assessment of changes to 

fish habitat 

PTTEPI responded that a baseline survey was 

conducted in 2009, and marine monitoring 

was conducted again in 2016, and there is a 

requirement for future monitoring every 5 

years. This monitoring includes assessment of 

toxicity to fish. 

 
9.5.3 Outcomes of Focus Group Discussions  

The result of the Focus Group Discussion has been included in the 

development of the baseline to complement the secondary data gathered 

previously. The focus group discussions focused on fishing location, 

equipment, market, type of catch, cost of fishing and calendar. 

9.5.4 Summary of Public Consultation Outcomes 

The implementation of the public consultation program achieved its goals in 

providing information about the Project to stakeholders as well as an 

opportunity for them to give opinions and recommendations on the Project, 

and in gathering important socio-economic baseline data for the Project area. 

Opinions and recommendations obtained through public consultation have 

been used in the EIA study to adapt mitigation measures and monitoring 

programs on environmental, social and health impacts. 

9.6 FURTHER ONGOING CONSULTATIONS 

The engagement activities so far were undertaken as part of the EIA process.  

However, stakeholder engagement is a continuous process to be undertaken 

throughout the life of the Project, in this case during the duration of the Project. 

9.6.1 Disclosure 

Information disclosure is one of the most important aspects of any 

engagement process. The process of disclosure involves the provisioning of 

information in an accessible manner (a manner which allows for easy 

understanding, such as in the local language) to the various stakeholders in 

Project. This disclosure not only allows for trust to be built amongst the 

stakeholders through the sharing of information but also allows for more 

constructive participation in the other processes of consultation and resolution 

of grievances due to the availability of accurate and timely information.  

Disclosure activities for the EIA Report Preparation has complied with the EIA 

Procedure, and took place (or will take place) at three separate places 

throughout the Project, as follows: 

1) As part of Scoping, PTTEPI disclosed information about the 

proposed Project to the public and civil society through posting on 

PTTEPI’s website, as well as placing advertisements in local 

media. PTTEPI disclosed information on the Project on their 

website, and in two newspapers. The Newspaper advertisements 
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as printed in The Global New Light of Myanmar (English) and The 

Mirror (Burmese) are provided in Figure 9.3. 

2) As part of the EIA investigations, PTTEPI disclosed all relevant 

information about the proposed Project and its likely Adverse 

Impacts to the public and civil society through local and national 

media. PTTEPI disclosed information in two newspapers. The 

Newspaper advertisements as printed in The Global New Light of 

Myanmar (English) and The Mirror (Burmese) are provided in 

Figure 9.4. 

3) Not later than fifteen (15) days after submission of the EIA Report 

to ECD, PTTEPI shall disclose the EIA Report to civil society, 

PAPs, local communities and other concerned stakeholders: (i) by 

means of national media (i.e. newspapers); (ii) the website(s) of the 

Project or Project Proponent; (iii) at public meeting places (e.g. 

libraries, community halls); and (iv) at the offices of the Project 

Proponent. PTTEPI will therefore issue additional advertisements 

in newspapers as per Item #1 and Item #2, and also disclose the 

Myanmar language Executive Summary of this EIA Report at the 

township General Administrative Department (GAD) and 

Department of Fisheries (DoF) offices in Ye Phyu and Dawei 

Townships in Tanintharyi Region, Mawlamyine in Mon State, and 

in Yangon. PTTEPI will further disclose the full EIA Report (in 

English) and Executive Summary (in Myanmar) on its website.  
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Figure 9.3  Newspaper Advertisements during Scoping 
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Figure 9.4 Newspaper Advertisements during EIA 
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9.6.2 Future Consultation 

Further consultations are expected to take place before and during the Project. 

The overall approach for ongoing public consultation is prepared following a 

cyclic process, described in Figure 9.5. 

Figure 9.5 Public Consultation Methodology 

 

Further ongoing consultations will include, but not be limited to:  

 Project must invite MOGE to observe the works and receive 

suggestions where necessary. 

 Issue letter to MOGE in order to request MOGE representative to 

notify regional government and local representatives of Dawei and 

Ye Phyu townships about the Project schedule and the survey 

procedures. MOGE will assign representative and inform fisheries 

about the time and location of the survey at least one weeks in 

advance. 

 The MOGE representative in the Project area will keep building and 

maintaining good relationships with communities. He will receive 

news, opinions, and suggestions from local people throughout the 

Project period. Record complaints as part of the Grievance 

Mechanism (see below section) and follow up on the outcome. 
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9.7 GRIEVANCE PROCEDURE 

The aim of Grievance Handling Guideline is to establish a formal process 

allowing people, communities or groups to raise complaints regarding any 

impact related to activities of PTTEPI or its subsidiaries, and also to ensure 

that these complaints are addressed and resolved appropriately.  

This Grievance Handling Guideline is applied to all of PTTEP’s assets, 

domestic and international, and covers the entire lifecycle of the assets or 

operations from inception through decommissioning and abandonment. 

PTTEPI’s Grievance Handling Guideline, which defines all scope and 

processes of the grievance process in detail, can be found in Annex G. 
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10 CONCLUSION AND RECOMMENDATIONS 

10.1 CONCLUSIONS 

This EIA Study for the proposed Zawtika Phase 1C and 1D Development in 

Block M9 was conducted to comply with the requirements of the MONREC 

(formerly MOECAF) EIA Procedures. The EIA demonstrates that PTTEPI 

understands the environment and social setting in which they are operating 

and has properly assessed the key potential environmental and social impacts 

associated with the proposed Project. A project-specific, dedicated EMP has 

been developed and presented as a tool to manage impacts associated with the 

Project and ensure legislative compliance and standards of good practice 

during the execution of the Project in Block M9. Provided that the 

recommended mitigation measures are properly implemented, it is expected 

that the environmental and social impacts of the proposed Project at Block M9 

would be managed by PTTEPI in a professional and acceptable manner. As 

such, the EIA concludes that no Major impacts on the environment and people 

are anticipated from this Project and all impacts have been properly mitigated 

to be as low as reasonably practical.  

10.2 RECOMMENDATIONS 

The Project will have an EMP which will detail the required mitigation 

measures and all reporting and monitoring. 

The EIA Report disclosure process will include disclosure of the executive 

summary of the EIA study in Myanmar language in the townships visited: Ye 

Phyu and Dawei Townships in Tanintharyi Region, Mawlamyine in Mon 

State, and in Yangon. The EIA Report disclosure will be advertised in national 

and local newspapers. Detailed plans for disclosure will be developed prior to 

the commencement of the Project. 

The engagement activities thus far, were undertaken as part of the 

EIAprocess. However, stakeholder engagement is understood to be a 

continuous process to be undertaken throughout the life of the Project, in this 

case during the duration of the Project. PTTEPI will implement and manage 

this ongoing consultation, address concerns if new stakeholders emerge, and 

monitor stakeholder feedback.  
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Attachment  

Findings, Suggestions and Responses on EIA Report for Zawtika Development Phase 1C and 1D in Offshore Block M-9, PTTEPI 

No. Findings  Suggestions Comment/Revision 

1 Executive Summary  

(a) 

It is noted that PTTEPI and ERM explained that they 
will at all times comply fully with the commitments, 
mitigation measures, and plans that have been 
presented in this EIA in page 1-22, chapter 1.11 but 
there is no commitment letter which mentions that the 
information mentioned in environmental and social 
assessment is completed and all the commitment in 
the report will be complied. 

To describe the following information in commitment 
letter  
(1) Accuracy and completeness  of environmental 
impact assessment 
(2) Environmental Impact assessment is prepared 
in accordance with EIA procedures, including the 
related laws and rule and responsibility  
(3) Project will always comply with 
environmental impact mitigation measure and 
commitment mentioned in the EIA report. 

 Commitment letter attached. 

(b) 
It is noted that the commitments of each chapter is not 
listed and described. 

To describe the commitments of each chapter of the 
EIA report in the list.   

 Commitment letter attached. 

(c) 

It is noted that Blocks of the whole country was 
shown in executive summary, the figure 1.1, page 1-
16,  chapter 1  
 

To include the map which show the exact location of 
the proposed project, its current and upcoming 
activities.  
 

 Additional map of Block M9 Activities added 
(Figure 1.2, Page 1-7), along with cross-references. 

2 Introduction  

(a) 

It is noted that the EIA was prepared by the third 
party organizations, ERM-Siam and SEM as 
mentioned in page (2-4), Chapter (2-4). The 
background, work scope and experience of ERM 
consultants was mentioned in page (2-7) however 
SEM’s experts’ related study component was not 
mentioned there. 

To describe the EIA consultant’s study components, 
working experience and contact address of SEM. 

 Description of SEM added on Page 2-8 

3 Policy, Law and organizational framework   

(a) 

It is noted to include additional  existing law with its 
act number  and prepare the project proponent legal 
commitment by referring those acts and laws in page 
(3-1), (3-33) 

To include additional law as legal commitment by 
project proponent referring related chapters as 
mentioned below.  

1. Environmental conservation Law (2012), 7(o), 
14, 15, 24, 25, 29) 

2. Environmental Conservation Rules (2014), act 
69 (a, b) 

3. EIA procedure (2015) (para 102 to 110+ 113+ 
115+ 117) 

4. EQEG (refer emission guide line and commit 
to follow) 

5. The Ethnic Rights Protection law )2015), act 5 
6. Myanmar Investment Law (2016) (Act 51 a, b, 

 Additional laws added to Table 3.3, and article #s 
added as well.  

 Regarding commitment, this is already stated in 
second paragraph of Section 3.2.  



c, d + to cover e and f, 73) 
7. Labour Organization Law (2011), No 17 to 22 
8. The settlement of labor dispute law (2012), 

No: 38, 39, 40, 51) 
9. Employment & Skill Development Law 

(2013), No: 5, 14, 30 (a, b) 
10. Leave and Holiday Act (1951) (to describe 

that leave entitled will be approved) 
11. The Minimum Wages Law (2013) (No: 12, 

13(a) to (g) 
12. The Payment of Wages Act (2016), No: 3, 4, 5, 

14, 8 to link with 7 and11, 9 
13. Social Security Law (2012), (No 11(a), 15 (a), 

18 (b), to link 48 and 49, 75) 
14. Workmen Compensation Act, 1951 (to 

compensate according to the law)  
15. Oilfields (Labour & Welfare) Act (1951) 
16. Myanmar Fire Brigade Law, 2015, No 25 
17. Public Health law, 1972, No: 3, 5 
18. Combating AIDS Act, 1995  No: 3, 4, 9, 11) 
19. Control of Smoking & Consumption of 

Tobacco product Law, 2006, No 9 
20. Protection and Preservation of Antique Object 

law, 2015. No 12 
21. Protection and Preservation of Ancient 

Monuments law, 2015, No 12, 15, 20 
22. Protection and Preservation of Cultural 

Heritage regions law, 1998, No 13, 22 
23. Myanmar Insurance Law, 1993, No 15, 16) 
24. Prevention from Danger of Chemical & 

Associated Materials Law, 2013, No 8, 15, 16, 
17, 20+22, 23, 27 

25. Union of Myanmar Marine Fisheries law, 
1990, 39, 40. 

26. Myanmar Port Authority Law, 2015, to link 23 
b and c to include a if needed, 19, 80 a, b, d, 83 

27. The Territorial Sea and Maritime Zone law , 
2017, 18, 31 and 30, 1977, 18d 

28. Myanmar Engineering Council Law, 2013, to 
link No 20+24+25, 37, 31 a. 

29. The Petroleum and Petroleum Products law, 
2017, 7 a and c, 8 a, c, e, f, j, m, 19a and d, 10 a, 
b and d, 11 b, 13, 32, 33 

30. State-Owned  Economic Enterprises Law, 
1989, 4 



31. Freshwater Fisheries Law, 1991, Section 40 
32. Conservation of Rivers, Creeks and Water 

Resources Law, 2006 (Section 24 b, 21 a, b, , 
19, 11, a and b 

33. The Protection of wildlife and conservation of 
natural areas law, 1994, 36 c and 37 a 

 Not to include the law which has been 
already withdrawn 

 To describe the name of law and enacted year 
correctly and to be update 

 To include legal commitment referring the act 
and law, to study the project properly and  
include the law related to the project 

4 Project Description and Alternative Selection   

(a) 

It is noted that the location of offshore block M9 is 
300km south of Yangon in page 4-8, 4.2.2 and 196 km 
from Yangon in figure 6.4, page 4-9. 

To describe the distance between the proposed project 
area and Yangon 

 This is an incorrect interpretation of the data. On 
Page 4-8, it is stated that “Block M9 lies 
approximately 300 km from Yangon”, implying 
the boundary of Block M9. 

 On Page 4-9 (Figure 4.6), the distance of 192 km is 
between the edge of Block M9 and the nearest 
shoreline towards Yangon. 

 Wording on Page 4-8 to be adjusted accordingly 
to clarify what the distance is representing. 

 Minor correction made on Page 4-8 

(b) 

It is noted that sea level is mentioned as up to 200m in 
page 4-35, chapter 4.4.3.3.(2),  50-800 m in chapter 5 
.2.2 and up to 140-150 m at chapter 4.3.4.  

To describe the location of different facilities, its sea 
level with its coordinates in the map.   
 

 This is an incorrect interpretation of the data, as 
each instance is discussing a different topic. 

 On Page 4-34, Section 4.4.3.3 (2), it is stated that 
the drilling rig is capable of operating in sweater 
depth of up to 200 m. This is describing rig 
capability, nothing to do with depth of block. 

 In Section 5.1.1 (and Section 5.3.1.2), it is stated 
that depths within Block M9 range from between 
50 m (minimum) to 800 m (maximum). This is an 
accurate statement of the block depth. 

 In Section 4.3.4, it is stated that the processing 
facilities and wellhead platforms are suitable for 
up to 140-150 m. This is discussing capabilities of 
the facilities and wellhead platforms, nothing to 
do with the depth of the block. 

 Wording in Section 4.3.4 has been modified 
slightly to be clearer. 

 All relevant locations and/or depths are already 
stated in Table 4.4, 4.5, 4.6, Figure 4.8, and Table 
5.2.  



(c) 

It is notes that all WP will be assembled on the land 
and will be transported by barge or by special 
transport vessels to the proposed installation area in 
page 1-32.  
 

To include how WP will be assembled on land and 
how it will be transported by barge and installed.  
 

 Details on the assembly of the wellhead platforms 
and installation are provided in Sections 4.4.3.2 
(1) and 4.4.3.2 (2).  

 An additional map highlighting the 
transportation route for the WPs has been 
provided as Figure 4.11 

(d) 
It is noted that tender barge type or semi tender type 
will be used in tender assisted rig which can perform 
up to 200m sea level on page 1-33. 

To explain which barge type is selected and the reason 
why it is chosen. 

 Clarification added to both Page 1-9 (Exec 
Summary), and to Section 4.4.3.3 (2). 

(e) 

It is noted that there will be three disposal options: 1) 
onshore disposal, 2) offshore re-injection, and 3) 
offshore discharge for drilling cutting disposal in page 
4-10, para 4.3.2. 

To explain which one is chosen and the reason why it 
is chosen.  

 Added clarification and additional description in 
Section 4.3.2.3 

 

(f) 

It is noted that WBM or SDF will be used for drilling 
in page 4-11, para 4.3.3 but it has not mentioned that 
which one will be used. It is mentioned that SDF is 
planned to use in the rest of the report.   

To explain which drilling mud/fluid will be used 
exactly and the reason why it is selected.  
To explain the chemical composition of selected 
drilling mud.  

 Both WBM and SDF will be used for the Project. 
The reason for using SDF is that deeper well 
sections are more technically challenging, and 
SDF provides additional benefits (such as 
reduced breakdown at high heat) to achieve the 
required drilling outcomes. 

 Regarding the chemical composition, this has 
already been provided in detail in  Section 4.4.3.3 
(5). 

 Slight modification made to Section 4.3.3 

(g) 

It is noted that there will be maximum 240 wells in 12 
WPs in page 4-35 but it is not explained that where all 
the waste, waste water and volume of waste will be 
discharged/managed.  

To explain how waste, waste water and volume of 
waste from 12 WPs, 240 wells will be discharged/ 
managed.  

 Management of all wastes, including drilling 
wastes, is already explained clearly in Section 4.8 
- EMISSIONS, DISCHARGES AND WASTE 
MANAGEMENT 

(h) 

It is noted that the numbers of labours for 
construction phase and operation phase is mentioned 
in page 4-65, figure 4.20 but there is no explanation 
whether those labours are local or from the other 
region. 

To explain the numbers of labour in construction 
phase and operational phase and the number of local 
and from the other region clearly.  

 Added description to Section 4.6 of ratio of 
foreign-local workers 

(i) 

It is noted that the list of heavy equipment that will be 
used in this project is not mentioned.  

To include the list of heavy equipment  A list of all vessels, barges, and drilling rig to be 
used throughout the Project are provided in Table 
4.21. As this is an offshore oil and gas project, and 
not an onshore factory or major industrial 
activity, there is not a presence of major heavy 
equipment other than the vessels already listed in 
Table 4.21. 

(j) 

List of Chemical and amount of usage for the 
proposed project should be included.  

To include List of Chemical and its usage amount  A detailed list of drilling chemicals has already 
been provided in Table 4.12 and 4.13. 

 Additional list of production chemicals has now 
been added to Section 4.4.3.4 (3). 

 



(k) 

It is noted that biodegradable and environmentally 
acceptable   chemicals will be used for hydrostatic 
testing in 1-38, table 6.3.  

To explain which chemical will be used clearly.   The chemicals used for hydrostatic testing are 
already described in detail on Page 4-31, as 
follows: 

 “The hydrostatic test media will be seawater that 
has an added oxygen scavenger as well as a 
corrosion inhibitor and biodegradable and 
environmentally acceptable biocide. A dye will 
also be added to assist with leak detection. Type 
of chemicals used includes Champion 
Technologies 03670R, which will be injected into 
pipeline at dosage of 1,000 ppm. Fluorescent 
Liquid Die will also be injected at 50 ppm.” 

(l) 

It is noted that waste, wastewater and discharges from 
vessels and offshore facilities may cause an impact on 
seawater and sediments, which may indirectly affect 
the community of marine biota at the surface level 
and the seabed.  

To describe how mitigation measure will be 
implemented for the potential impacts.  

 Mitigation measures for impacts to seawater & 
sediment quality due to waste management and 
wastewater discharges during the preparation 
and installation phase are presented in Table 8.1, 
on Page 8-2, Page 8-3, and Page 8-4. 

 Mitigation measures for impacts to marine life 
and marine ecology due to waste management 
and wastewater discharges during the 
preparation and installation phase are presented 
in Table 8.1, on Page 8-5. 

 Mitigation measures for impacts to seawater & 
sediment quality due to waste management and 
wastewater discharges during the drilling phase 
are presented in Table 8.2, on Page 8-10 and Page 
8-11. 

 Mitigation measures for impacts to marine life 
and marine ecology due to waste management 
and wastewater discharges during the drilling 
phase are presented in Table 8.2, on Page 8-13 
and Page 8-14. 

 Mitigation measures for impacts to seawater & 
sediment quality due to waste management and 
wastewater discharges  during the 
production/operation phase are presented in 
Table 8.3, on Page 8-19, Page 8-20, and Page 8-21. 

 Mitigation measures for impacts to marine life 
and marine ecology due to waste management 
and wastewater discharges during the drilling 
phase are presented in Table 8.3, on Page 8-22 
and Page 8-23. 

(m) 
It is noted that “item Error Reference sources not 
found” was mentioned in mitigation measure table 
6.4, page 1-41. 

To explain how mitigation measure will be 
implemented.  

 This is a formatting error within Word, which has 
been fixed.  



(n) 

It is noted that Thaketa shore base will be used as 
primary shore base for the proposed project and this 
shore base is equipped with an office building, 
warehouse, material yard, temporary waste and 
chemical storage in page 4-67 4.7.4. 

To explain how temporary waste and chemical storage 
is planned not to impact the environment in Thaketa 
shore base. 

 Additional description and photos of waste 
management at shore base facility added to 
Section 4.7.4 

(o) 
It is noted that the location of offshore block M9 is 
300km south of Yangon in page 4-8, 4.2.2 and 196 km 
from Yangon in figure 6.4, page 4-9. 

To describe the distance between the proposed project 
area and Yangon 

 Same as 4 (a) 

5 Description of the Surrounding Environment  

(a) 

It is noted that an environmental baseline survey of 
Block M9 was performed during December 13 – 22, 
2009 and a Marine Environmental Monitoring (MEM) 
of Block M9 was performed from February 19 to 
March 7, 2016.  Since the location of the project is far 
from shoreline, it can be considered that the condition 
of biological environment in seismic area has low 
ecological value compared to the project near 
shoreline area, deep water project has no impact to the 
village on shoreline. However it is mentioned that 
mammals, marine turtles and seabirds occasionally 
pass through these waters and no plan is noted to 
protect those animals.  

The description of the project area is based on the 
Baseline Survey collected in 2009 for Block M-9 and 
follow up Marine Environmental Monitoring in 2016.  
It is noted that its explanation is weak as its 
representation covers the whole block and there is 
some differentiation due to time limitation.   
It is mentioned that mammals, marine turtles and 
seabirds occasionally pass through these waters, please 
explain how it will be managed.  

 The baseline survey and marine environmental 
monitoring are deemed sufficient to represent the 
baseline conditions for the Project. It is noted that 
the results of sampling of all parameters within 
various locations of Block M9 have shown that 
the conditions are homogenous (similar 
throughout the block), and that there have been 
no major impacts to seawater, sediment or marine 
indicators from previous drilling and production 
activities.  

 Regarding mammals, marine turtles, and seabirds 
that may possibly pass through the Project area, 
these are included in the environmental receptor 
“Marine Life and Marine Ecology”. Impacts to all 
marine life and marine ecology, as well as 
appropriate management measures to mitigate 
any potential impacts, have been presented 
within Chapters 6 and Chapter 8 appropriately.  

(b) 

It is noted that Seawater Quality Results was 
mentioned in Table 5.5, page 5-28 and page 5-24, 5.3.7.  
Sample were selected in 24 stations in 2009 and 36 
stations in 2016.  It is noted that USEPA Water Quality 
Criteria (WQC) for Toxic  Priority  Pollutants and 
Marine Water Quality Criteria for the ASEAN Region 
for aquatic Life Protection standards were referred  as 
there is no Seawater Quality Standards.  

To compare with EQ guideline as EQ(E) G was issued 
in December, 2015.  

 Myanmar’s NEQG are for emissions only (i.e., 
discharges), and are therefore not relevant to 
“ambient conditions”. This is the reason that 
alternative standards were selected. 

 An additional comparison to Myanmar’s NEQG 
for Wastewater has been added to Table 5.5, 
however an explanation has been added that this 
is not, in reality, an accurate standard to use for 
ambient conditions since it represents 
concentrations in emissions/discharges only. 

(c) 

It is noted that Biological components of  Endangered 
and protected species and Ecosystems sea turtles, 
whales, sharks and dolphins, dugongs, costal fringing 
seagrass, corals and mangroves are assessed through 
secondary data in page 5-32, section 5.4  

To do primary data collection  The presence of the mentioned components can 
adequately be estimated based on existing 
secondary data. For some of the components 
mentioned, including seagrass and mangroves, it 
is impossible for such species to be present in an 
offshore location such as Block M9.  

 For turtles and marine mammals, based on 
ERM’s global consulting experience, it is highly 



unusual to conduct a primary baseline survey 
specifically for these species for an EIA for 
offshore seismic activities. 

 It is also noted that some marine mammal 
observations were made during previous baseline 
studies and marine environmental monitoring. 
The data collected during these surveys does not 
contradict or provide any additional insight into 
the secondary baseline data that is already 
presented within the report. The data presented is 
adequate for representing the exiting baseline 
conditions, and for assessing any potential 
impacts due to the Project. 

(d) 

It is noted that M-9 is located in the Shipping Route, 
figure 5.32, Shipping and Navigation figure, pager 
5.92, section 5.5.5. 

To include measures to protect the accident of boat and 
vessels with project construction as M-9 is located in 
Shipping Route. 
 

Appropriate mitigation measures for potential impacts 
with vessel collisions and shipping are provided in the 
following locations in the EIA Report: 

 Impacts to Shipping and Navigation during 
Preparation Phase: Table 8.1, Page 8-6 

 Impacts to Shipping and Navigation during 
Drilling Phase: Table 8.2, Page 8-15 

 Impacts to Shipping and Navigation during 
Production/Operation Phase: Table 8.3, Page 8-23 

 Impacts due to Vessel Collision: Table 8.4, Page 8-
26 

6 Impact and Risk Assessment and Mitigation Measures   

(a) 

It is noted that impact on Marine Noise is not 
mentioned in Scope of potential impact of Platform 
construction 

To describe the impacts and the mitigation measures 
due to Marine Noise.  

 The impacts due to noise due to platform 
installation are considered minor. This is the 
reason that they were scoped out from further 
assessment in the scoping stage of the EIA in 
Table 6.13 and 6.14. 

(b) 

It is noted that impacts on Air Quality, Fishing 
Community and Shipping are mentioned as Potential 
Cumulative Impact due to 1A and 1B in table 7-1, 
page 7-3. 

To explain Assessed Potential Cumulative Impact of 
1C, 1D considering existing 1A and 1B and impact on 
Marine Ecology, Subsea Infrastructure, etc.  

 Table 7.1 represents the outcome of scoping of all 
cumulative impacts, which based on professional 
experience and scientific evidence. The results of 
scoping indicated that the only potential 
cumulative impacts that could arise from the 
existing operations at Phase 1A and 1B are those 
to air quality, fishing, and shipping. No other 
interactions are expected from a cumulative 
perspective, and therefore no further assessment 
is warranted.  

7 Environmental Management Plan   

(a) 
It is noted that over 1 million USD per year for 
Mitigation Measures and no cost is mentioned for 
Environmental Conservation in EMP 

To include the cost  of Environmental Conservation in 
EMP 
 

 Additional text added to Section 8.8.2 



(b) 

It is noted that Monitoring plan for Air Quality, GHG 
Emission is mentioned in page 8-2. However detailed 
Environmental Monitoring Plan which includes the 
tables with Monitoring frequency, scope, methods, 
organization and budgets was not mentioned.  

To prepare and explain detailed Environmental 
Monitoring Plan which includes the tables with 
Monitoring frequency, scope, methods, organization 
and budgets  

 A monitoring plan has already been presented in 
Table 8.5, which includes monitoring parameters, 
methods, locations, and frequency. The 
parameters included in the monitoring program 
are those that are typically monitored for an 
offshore oil and gas operation. 

 Monitoring of air quality and GHG would not 
typically be recommended for a project that is far 
offshore, as it has no impact to onshore 
communities. 

 Budgets for monitoring have been added to Table 
8.5 as requested.  

8 Public Consultation and Information Disclosure  

(a) 

The first round of consultations took place between 
March 3rd – March 28th, 2017, and the second round 
took place between March 29th and April 24th, 2017. 
It is noted that there are 5 locals out of 91 participants 
in Mawlamying Public Meeting, 6 locals out of 84 
participants in Dawei Public Meeings, only 6 
fishermen attended in Tanintharyi Public Meetings, 5 
locals and no fishermen in the Dawei Public Meeting, 
20 locals and 4 fishermen in Yebyu Public Meeting 
and 7 fishermen in Mawlamyaing public meeting. 

There are two public consultations took place: the first 
round was between March 3rd – March 28th, 2017, and 
the second round was between March 29th and April 
24th, 2017 and the duration is short. To hold another 
public consultation which include project affected 
people and to include their comments and 
recommendations of them.  

 The process followed by PTTEPI and ERM for 
conducting public consultation was aligned with 
Myanmar’s EIA Procedure, and was conducted in 
agreement and discussion with local authorities 
of relevant townships, including Chief Minister 
and GAD. Stakeholders were invited as per 
instruction of above local authorities. In addition, 
PTTEPI conducted a Courtesy Visit between 14-
18 February, and allowed one month for 
response. 

 It is beyond PTTEPI or ERM’s control how many 
of the invited attendees actually show up for the 
meeting. In addition, the views and concerns of 
the affected local community were represented 
through consultation with relevant authorities, 
including the Myanmar Fisheries Federation. 

 ERM and PTTEPI do not feel that additional 
consultation is required for this Project, as all 
relevant concerns and opinions of affected 
stakeholders have already been gathered during 
the public consultation process. 

9 General   

(a) 
 To include commitments in the commitment list and 

particularly mentioned. 
 Same as Item 1 

(b) 

 To meet continuously with local community 
(stakeholders) and consider and implement their 
comments and needs.  

 Continuous stakeholder engagement is an 
important component of all of PTTEPI’s 
operations in Myanmar. For this project, part of 
the ongoing engagement will consist of PTTEPI’s 
Grievance Procedure, as well as their Corporate 
Social Responsibility (CSR) programs. Details of 
these are provided in Section 8.7.3 and Section 
8.7.4, respectively. 



(c) 
(Additional 
Comments) 

Compliance with NEQG Not to discharge Oily cutting into the sea directly.  
 

 As per Item 2.1.3 of Table 8.2 of Chapter 8, 
PTTEPI will not discharge oily cuttings directly to 
the sea.  

 PTTEPI will follow the recommendations and 
guidelines of the 2015 IFC Guidelines, as agreed 
upon previously by MOGE and ECD. 

(d) 
(Additional 
Comments) 

Compliance with NEQG To discharge cutting via 15 meter caisson.   As noted in Item 2.1.4 of Table 8.2 of Chapter 8, 
PTTEPI will follow Myanmar’s NEQG regarding 
discharge via caisson. 

 



ERM has over 150 offices 
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