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1.1

1.1.1

1.1.2

EXECUTIVE SUMMARY

INTRODUCTION
Project Background

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

The purpose of this EIA Report is as follows:

e To review the proposed Project activities with respect to their
potential to interact with environmental, social and health receptors
and resources;

e To identify the potentially vulnerable environmental, social and
health components of the baseline within the Area of Influence?;

e To identify and evaluate potential environmental and social impacts
from the Project;

e To recommend mitigation or enhancement measures to remove,
reduce or avoid potential adverse impacts;

e To provide an environmental management plan (EMP) including an
approach for monitoring; and

e 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

) 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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1.1.3

1.2

1.2.1

1.2.2

1.2.3

Previous 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. In addition, an Environmental Management Plan (EMP) was
undertaken by ERM and submitted to ECD in 2016.

SUMMARY OF ACTIVITIES UNDERTAKEN DURING EIA STUDY
Project Proposal Report

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

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
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;

e Government/ authority data;

¢ Internet research; and

e Collation of in-house existing data archives; and
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1.2.4

1.2.4.1

e 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

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.

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,

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017

1-3



1.2.4.2

Table 1.1

1.3

1.3.1

in line with the EIA Procedure. Additional details are presented in Chapter 8
and Chapter 9 of this EIA Report.

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.

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 Conduct public consultation as per agreed
Implementation approach.
4 Public Consultation Results and | Describe actions necessary to implement
Disclosure Report 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.

PROJECT DESCRIPTION AND ALTERNATIVES
Comparison and Selection of Project Alternatives

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:

e No Project Alternative;
e Drill Cutting Disposal Alternatives;
e Alternative Types of Drilling Fluid;

e Fixed Structure Processing Facilities and Wellhead Platform
Alternatives; and

e Pipeline Laying Alternatives.

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
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1.3.2 Description of the Selected Alternative
1.3.2.1 Owverview 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 MO9.
Details of each development phase are outlined as follows:

e Phase 1C consists of 4 remote wellhead platforms namely ZWPS,
ZWP9, ZWP10 and ZWP11 including their associated pipelines with
2 pipeline end manifolds (PLEMs). The first platform to be installed
in Q4 of 2017.

e 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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Figure1.2 Location of Block M9 Activities
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1.3.2.2

Figure 1.3

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.

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.
ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
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Figure 1.4

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).

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:

e Carry cuttings to the surface;
e Cool and lubricate the drill bit;

e Exert a hydrostatic pressure to help prevent caving or sloughing of
the formation; and

e 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.

PROJECT SCHEDULE

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

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT NOVEMBER, 2017

1-10



Table 1.2 Project Schedule

Description

2017

2018

2019

2020

2021

2022

2023

Phase 1C

- WP & pipeline Installation

- Drilling & Completion

Phase 1C Drilling & Completion

Phase 1D

- WP & pipeline Installation

- 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

1.6

SUMMARY OF RELEVANT LEGISLATION

The Final EIA Procedure for Myanmar was promulgated on 29t 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 (). 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.

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).

e 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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1.7

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.

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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Table1.3 Key Mitigation Measures for Project during Installation

Potential Impacts Mitigation Measures

Environmental Mitigation Measures

1. Air Quality 1.1. Air emissions from combustion due to operation of | 1.1.1. Carry out routine inspection and preventive maintenance for all machinery as
machines and engines installed on drilling rig, ZPQ, per maintenance schedule/ recommended by manufacturers to ensure
WPs, support and supply vessels. efficiency of combustion.

2. Seawater Quality 2.1. Discharge of oil-containing wastewater (i.e. bilge | 2.1.1. Operate Project vessels in compliance with the requirements under MARPOL
water, oil-chemical containing wastewater from 73/78 and PTTEPI's Waste Management Plan.
engine room and deck drain) from vessels and
drilling rig may impact seawater quality.

2.2. Discharge of wastewater and sewage from drilling | 2.2.1. Sewage shall be treated by a wastewater treatment system prior to discharge
rig, ZPQ, support and supply vessels may impact into the sea when in transportation more than 12 nautical miles (22.22 km)
seawater quality. from the nearest land. Discharged wastewater must meet requirements of

MARPOL 73/78.

2.3. Drilling rig installation, WHPs Installation, pipeline 23.1. Lay pipelines directly on the seabed without dredging.
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.

2.3.2. 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 | 24.1. Use biodegradable and environmentally acceptable chemicals for hydrostatic
dye, oxygen scavenger anticorrosive and microbial testing.
herbicide may impact seawater quality

3. Seabed Characteristics 3.1. The pattern of seafloor sediment topography could be | 3.1.1. Conduct seafloor surveys to identify seabed features that could impact on or
affected by rig, pipeline, and WP installation and be impacted by rig installation.
anchoring of support vessels.
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 41. Waste, wastewater, and discharges from vessels and | 4.1.1. Implement all mitigation measures for Item 2 and 3 above.
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. Impacts to seawater quality and sediment due to rig | 4-2.1. Implement all mitigation measures for Item 2 and Item 3 above.
installation, pipeline laying, and WHP installation
may cause secondary impacts to marine life and
marine ecology.

Social Mitigation Measures

5. Fishing Community/Fisheries 5.1. Reduced fishing area due to presence of drilling rig, | 5.1.1. At least 30 days prior to WP transport, WP installation, or pipeline installation,
WPs, and vessels, and 500 m exclusion zones. 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,.
52. The quantity and quality of aquatic biota may | 5.2.1. Implement all mitigation measures for Item 2 above.
decrease due to secondary impacts to seawater and
sediment.

6. Shipping/Navigation 6.1. Marine vessels may obstruct marine navigation | 6.1.1. At least 30 days prior to WP transport, WP installation, or pipeline
during transporting rig, WPs, and equipment from installation,, coordinate with MOGE, who will then issue “Notice to Mariner”
onshore. 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 6.21. At least 30 days prior to WP transport, WP installation, or pipeline
obstruct navigation. 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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Table1.4 Key Mitigation Measures for Project during Development Well Drilling

Potential Impacts Mitigation Measures

Environmental Mitigation Measures

1. Air Quality 1.1. Air emissions from combustion due to operation of | 1.1.1. Carry out routine inspection and preventive maintenance for all machinery as
machines and engines installed on drilling rig, WPs, per maintenance schedule/ recommended by manufacturers to ensure
support and supply vessels. efficiency of combustion.

2. Seawater Quality 2.1. Discharge of mud and cuttings into the sea could | 2.1.1. Use slim hole drilling to minimize the quantity of mud and cuttings.
impact seawater and sediment quality.

2.1.2. For SDF drilling, conduct the drilling within a closed system to recycle the
mud as much as possible

21.3. 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 | 22.1. Operate Project vessels in compliance with the requirements under MARPOL
water, oil-chemical containing wastewater from 73/78 and PTTEPI's Waste Management Plan.
engine room and deck drain) from vessels and
drilling rig may impact seawater quality.

2.3. Discharge of wastewater and sewage from drilling 2.3.1. Sewage shall be treated by a wastewater treatment system prior to discharge
rig, ZPQ, support and supply vessels may impact into the sea when in transportation more than 12 nautical miles (22.22 km)
seawater quality. 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 | 3.1.1. Use slim hole drilling to minimize the quantity of mud and cuttings
affected by discharge of drilling mud and cuttings. discharged.

4. Marine Life and Marine Ecology 4.1. Discharge of mud and cuttings may impact marine | 4.1.1. Implement all mitigation measures for Item 2.1 above.
ecosystem (both pelagic and benthic communities)
due to turbidity, hydrocarbon contamination, toxicity
of drilling mud and cuttings, and heavy metal/barite
contamination.

4.0. 4.2.1. Implement all mitigation measures for Item 2 above.

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.
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Aspects

Social Mitigation Measures

Potential Impacts

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.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Table1.5 Key Mitigation Measures for Project during Production/Operation Phase

Potential Impacts Mitigation Measures

Environmental Mitigation Measures

1. Air Quality 1.1. Air Emissions from combustion due to operation of 1.1.1. Carry out routine inspection and preventive maintenance for all machinery as
machines and engines installed at offshore facilities, per maintenance schedule/ recommended by manufacturers to ensure
support and supply vessels. 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. DiSChal‘ge of Oil'COntaini_rlg wastewater (le bllge 2_1.1_ Operate offshore facilities in Compliance with the requirements under
water, oil-chemical containing wastewater from MARPOL 73/78 and PTTEPI's Waste Management Plan.
engine room and deck drain) from offshore facilities
may impact seawater quality.

2.2. Discharge of wastewater and sewage from WPs and 2.2.1. Sewage shall be treated by a wastewater treatment system on vessels prior to
support vessels may impact seawater quality. 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 | 2.3.1. Send produced water to treatment system onboard prior discharge to sea.
impact seawater quality. Treated produced water shall contain oil and grease less than 42 mg/1 daily, or
29 mg/1 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 3.1.1. Implement all mitigation measures for Item 2.1 above.
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.

3.2. Discharge of wastewater and sewage WPs and 3.2.1. Implement all mitigation measures for Item 2.2 above.
support vessels may impact seawater and sediment
quality, which could have secondary impacts to
marine ecology and biodiversity.

3.3. Discharge of produced water may impact seawater 3.3.1. Implement all mitigation measures for Item 2.3 above.

quality, which could have secondary impacts to
marine ecology and biodiversity.

ENVIRONMENTAL RESOURCES MANAGEMENT
OFFSHORE ZAWTIKA PHASE 1C/1D EIA REPORT

1-18

PTTEPI
NOVEMBER, 2017



Aspects

Social Mitigation Measures

Potential Impacts

Mitigation Measures

4. Fishing Community/Fisheries

4.1. Reduced fishing area due to presence of platforms.

41.1. 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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Table1.6 Key Mitigation Measures Proposed for Project for Unplanned Events

Potential Impacts Mitigation Measures

1. Vessel Collision 1.1. Collisions could potentially occur during transport of | 1.1.1. Implement PTTEPI's SSHE Management System

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.

1.1.2.

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;:

(0]

O O O O

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.

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 potentially ~ impacting

3.1.1. Implement the relevant components of PTTEPI's SSHE Management System
including the following;:

pressure, o PTTEPI's Blowout Contingency Plan.
seawater/sediment quality, marine life and marine o In case of oil or chemical spills, follow PTTEPI's Emergency and Crisis
ecology, occupational health and safety, and public Management Plan.
health. 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

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.

Mitigation Measures

4.1.1. Provide fire protection equipment, including fire extinguishers and alarms, on
all offshore facilities.
41.2. 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

1.9

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

e Produced water;

e Produced sand;

e Hydrotest water; and

e Sewage.

Full details of the environmental monitoring program are presented in Chapter 8
of this EIA Report.

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 29t and
April 24th, 2017.
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1.9.1

1.9.2

1.9.3

1st Round of Public Consultation

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.

274 Round of Public Consultation

The second round was carried out between March 29t and April 24t 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

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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1.9.4

1.9.5

1.10

1.11

previously. The focus group discussions focused on fishing location,
equipment, market, type of catch, cost of fishing and calendar.

Disclosure Activities

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

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.

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.

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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1.12

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.

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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