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1.1

1.2

EXECUTIVE SUMMARY

INTRODUCTION AND PROJECT BACKGROUND

Eni Myanmar B.V. (Eni) is planning to conduct a 3D Offshore Seismic Survey
in Myanmar Offshore Block MD-4, for which Eni signed a Production Sharing
Contract (PSC) in March 2015 (the activity will be referred from now on as
“the Project”). The survey is tentatively planned in Q4 of 2017, depending on
the timeline for receiving the appropriate approvals, which will be discussed
further in Chapter 3.

Block MD-4 is located in the Moattama-South Andaman Basin, approximately
240 km West of Myeik and 450 km South of Yangon. The Block covers an area
of 5900 km?, and water depths range from 1,500 to 2,200 m. The Project is
expected to take 100 days from start to finish, as will be detailed further in
Chapter 4.

In Myanmar, as per Annex 1 of the EIA (Environmental Impact Assessment)
Procedure dated 29t December 2015, an IEE study is required to be
undertaken for Offshore Seismic Acquisition Projects that have the potential to
cause environmental, social and health impacts in order to receive approval
from the Myanmar authorities. The Ministry of Natural Resources and
Environmental Conservation (MONREC) is responsible for environmental
assessment in Myanmar. The Project has made reference to the final EIA
Proceduret as well as the Draft Administrative Instruction provided by MONREC
in July 2015.

DESCRIPTION OF PROJECT

This section provides a summary of the general description of the physical
features and activities associated with the 3D marine seismic survey in the
Concession Block MD-4, Offshore Myanmar, which includes:

e Project Location;
e Description of Project Activities; and
e Project Schedule.

A full description of the Project and Alternatives is presented in Chapter 4 of
this IEE Report.

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

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
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1.2.1

Figure 1.1

Project Location

The Petroleum Concession Block MD-4 is located in the Moattama-South
Andaman Basin, approximately 240 km West of Myeik and 450 km South of

Yangon. The Block covers an area of 5900 km?2, and water depths range from
1,500 to 2,200 m (Figure 1.1).

Location of Offshore Block MD-4
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The 3D seismic survey will have a Shooting Direction of E-W with 16

streamers configuration. The project will cover maximum area of 4,910 km?2.
The survey area is shown in Figure 1.2
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Figure 1.2

1.2.2

1.2.2.1

1.2.2.2

1.2.3
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Preliminary Fullfold Survey Area
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Preparation Phase
Notification of Project Activities to Relevant Authorities and Stakeholders

Before beginning seismic operations, Eni will coordinate with relevant
government authorities and stakeholders via a “Notice to Mariners”, sent to
the Myanma Oil and Gas Enterprise (MOGE), at least four weeks prior to the
survey. This is to inform stakeholders of the schedule of the Project in order to
allow time for them to remove their fishing gears from the survey area.

Site Survey and Site Preparation

Major obstacles, such as fish traps and other static fish gear on the seabed of
the survey areas may need to be moved before the survey to avoid damaging
the seismic equipment and to prevent accidents. It will be necessary therefore
to conduct a preliminary reconnaissance survey of the area at least one week
before data acquisition to locate these potential obstacles. A detailed site
survey will be conducted at least one week prior to the seismic survey to scout
the survey lines to identify and log the location of any obstacles (including
debris).

Seismic Survey Phase
Seismic Data Acquisition

During a marine seismic survey, a slow moving survey vessel tows an
impulse-emitting sound source (array of airguns). High energy low frequency
sounds (termed shots; created by the controlled release of compressed air) are
produced by the airguns and directed downwards at the seabed and
underlying sub-seabed geology. These sound waves bounce off the sub-

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
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surface rock formations and return to the surface where the seismic energy is
collected by an array of receivers (hydrophones). The acquired data are then
recorded by onboard computers for subsequent data processing and
interpretation. An illustration of the principle of a typical marine seismic
survey operation is shown in Figure 1.3, and an example of the layout of
streamers and vessel is shown in Figure 1.4.

For this Project, it is proposed to use a broadband seismic technique. The
receivers (hydrophones) will be encased in streamers (at least 16), with an
active length of 8,000 m behind the seismic vessel, at a depth of 12 or 18 m
below the sea surface. Streamers will be separated by 100 m. The source depth
can be varied from 6 m to 8 m.

The seismic survey will be performed using vessels of varying nature and
function. In particular the fleet will comprise one seismic vessel (towing
vessel), one support vessel and two chase vessels. Vessels will be operated
24h/7d for the entire duration of the survey and approximately 70 personnel
will be involved in the survey. The seismic vessel will move at a speed of
about 4.3 knots, and will follow a pre-planned set of survey lines. The vessel
will utilize GPS to track the exact location of the seismic gear being towed.

Chase vessels will accompany the survey vessel during 3D seismic survey
activities. One vessel, the ‘mother chase vessel” hired by the seismic survey
contractor, will sail approximately 500 m in front of the survey vessel. At least
two chase vessels, typically local fishing boats, will sail on each side and at the
back of the survey vessel at a distance of 500 m.

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
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Figure 1.3 Schematic of Marine Seismic Survey
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Figure 1.4 3D Seismic Survey Vessel
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1.2.3.2 Demobilization

Upon completion of 3D seismic surveys, all seismic equipment, buoys and
markers will be demobilized from the survey areas and all contracted vessels
will be signed off and released. Shipping and fishing activities in the seismic
area are expected to resume to normal.
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1.2.3.3

1.3

Table 1.1

14

Seismic Data Processing and Interpretation

Seismic data recorded on board will be transferred to a specialized processing
center onshore, where data will be processed using specific software, which
will aid future determination of the locations of exploration wells.

PROJECT SCHEDULE

A tentative project schedule for the 3D seismic survey is presented in Table 1.1.

Tentative Project Schedule for 3D Seismic Survey in Block MD-4

Project Activity | Schedule
Notification of Project One month before site survey
Vessel in port Kick Off Meeting & HSE audits of the seismic

and supply vessels

Site survey and site preparation

e Conduct a survey of obstructions e.g. | At least one week before commencement of
fish traps, etc in the survey area, and | seismic survey activity

remove all obstructions as required.

3D Seismic data acquisition in Block MD-4 Starting date: Q4 2017.

The seismic survey is approximately 100 days

Demobilization Q42017

SUMMARY OF RELEVANT LEGISLATION

The Final EIA Procedure for Myanmar were 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 IEE, along with a complete list of laws related to
environmental and social issues and hence relevant to the IEE Study for the
proposed seismic surveys.

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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1.5

1.6

SUMMARY OF SURROUNDING ENVIRONMENT

Due to the relatively remote offshore location of the Project works, the
biological nature of the seismic survey area in Block MD-4 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 terms of social environment, the most important aspect is relevant to the
fisheries. Block MD-4 is located within the Tanintharyi Fishing Area. In
addition to offshore fisheries, there are likely fishing activities on the islands
closest to Block MD-4 (Coco Islands and Preparis Island), but little
documented information is available. According to discussion with local
regional offices, only fishery groups from Tanintharyi Region are likely to be
located within Block MD-4. Full details on the physical, biological, and social
environment in the Project area are presented in Chapter 5 of this IEE.

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 1.2. 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 7.

The mitigation measures are put in place 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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Table1.2 Highlights of Key Potential Impacts and Mitigation Measures

Potential Impacts Mitigation Measures Significance of
Residual Impact

Impact on marine life forms, especially e  Ensure that survey contractor follows codes of good practices for seismic survey, especially measures to minimise Minor
marine mammals due to noise impact on marine mammals.
generated by airgun e Implement the ‘Pre Start-up Visual Observation Procedures’ (also known as “Pre-shooting search) as per JNCC

Seismic Guidelines! - make a visual check from a suitable high observation platform to see if there are any marine
mammals within a 500 m radius at least 30 minutes prior the commencement of seismic acquisition. In deep waters
(>200m) the pre-shooting search should extend to 60 minutes as deep diving species (e.g. sperm whale and beaked
whale) are known to dive for longer than 30 minutes.

e If mammals are observed during the pre-shooting search, delay the start of the seismic sources until the marine
mammals have moved out of the 500 m radius, or 20 minutes after the last sighting within 500 m.

e Implement “Soft Start Procedures” as per JNCC Seismic Guidelines. Power should be built up slowly from a low
energy start-up (e.g. starting with the smallest airgun in the array and gradually adding in others) over at least 20
minutes to give adequate time for marine mammals to leave the area. This build up of power should occur in
uniform stages to provide a constant increase in output.

e Implement passive acoustic monitoring (PAM), whereby sea mammal vocalization is monitored to determine
whether there may be any mammals near the survey vessel, especially during night time or low visibility operations
when mammals may not be able to be visually observed.

e Maintain visual observation continuously during soft starts and operations to determine the presence of marine
mammals.

e  After detecting marine mammals, a record shall be made that includes observation detail and marine mammal
description, such as the seismic vessel coordinates and distance between the vessel and the marine mammal, and if
possible, species & number of the marine mammal, frequency and duration of marine mammal in the observation
area. Recorded information shall be collected in Observation Report for future reference.

e  Utilize chase vessels to monitor the survey area at least 24 hours prior to commencement of airgun array operations.

e  Where possible and data is available, maintain awareness and observation of the periods of migration of the most
present species in the Project area, in order to stop the activities during those periods.

1 JNCC guidelines for minimising the risk of injury and disturbance to marine mammals from seismic surveys August 2010
ENVIRONMENTAL RESOURCES MANAGEMENT ENI
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Potential Impacts Mitigation Measures Significance of
Residual Impact

Fishermen may temporarily be unable e At least 30 days prior to survey, coordinate with MOGE, who will then issue "Notice to Mariner" regarding project Minor
to carry out fishing activities in some activities to appropriate parties (i.e. Department of Fisheries, Ministry of Livestock and Fisheries, and Navy).
areas during survey o At least two/three weeks prior to survey Eni will engage fisheries liaison officers: one to stay on each Support

Vessel, one to stay on the Chase Boat, and one to stay on the seismic vessel. Such fishery representatives will be fully
qualified, and have offshore safety certificates, and preferably have experience with of offshore seismic operations.
They will be responsible for and are in charge to take care of coordination activities for a proper “Fishing Activity
Disruption”.

e  Patrol the seismic survey area for at least one (1) week before commencing seismic survey activity, and remove all
obstructions in the survey area. Record location and details of removed fishing gear.

e  Fishing vessels operating over the proposed survey lines for a marine seismic survey, or those in danger of passing
over the deployed streamer will be warned off by the chase boats.

e Chase vessels will be available to warn vessels to keep clear of the seismic survey vessel and associated trailing
equipment, and to escort any unauthorised vessels out of the Project Area. In addition, stationary fishing equipment
(eg fishing gears) identified by the chase vessels on the survey route will be removed in advance of operations.

e Chase vessel with MOGE Representative will be employed to ensure navigational safety and appropriate
management of fishing interactions.

e  Mobile exclusion zone, limiting the duration and extent of disruption to the fishing activity in any area.

e Upon completion of the survey, all equipment will be immediately removed from the Project Area, i.e.
demobilization.

e Organize a complaint, problem, and suggestion receiving point for the entire project duration. Findings from
complaints and suggestions shall be reported to MOGE.

Survey equipment, including airgun e At least 30 days prior to survey, coordinate with MOGE, who will then issue "Notice to Mariner" regarding project Negligible
arrays and steamers, could be a activities to appropriate parties (i.e. Department of Fisheries, Ministry of Livestock and Fisheries, and Navy).

temporary obstruction to navigation in e Use support vessels to warn off traffic.

the area

e Provide adequate lighting and signal blinker on the seismic vessel, and chase vessel to prevent the collision hazard

Increased marine traffic could increase with fishing or cargo vessels.

the risk of accident or collisions in the

e  Vessels will be equipped with radar, navigation equipment, and communication equipment to identify obstructions
survey area

and to provide sufficient warning of approaching surface vessels that may pose a danger to the operations.
e  Stop the survey in case of poor visibility or extreme weather conditions (such as cyclone), and record the event.
e  Warning device (ie. Bell or Light) will be provided on the streamer tail buoy for night-time operations.

e Upon completion of the survey, all equipment will be immediately removed from the Project Area, i.e.
demobilization.
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1.7

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 Eni’s
Project requirements, and will also provide verification of the overall design
and effectiveness of the implemented mitigation/control measures.

Main environmental, social and health aspects to be monitored for the full
project duration are below listed, but all the project sensitivities will be taken
under strict control:

e Offshore water discharges;

e Marine Mammals;

e Fishery and Navigation;

e Hazardous and Non-Hazardous Waste; and
e Accidental Spills and Leaks.

Full details of the environmental monitoring program are presented in Chapter 7
of this IEE Report.

ENVIRONMENTAL MANAGEMENT PLAN

An Environmental Management Plan (EMP) has been prepared for the Project,
which consists of procedures, plans and policies relevant to the Project
activities to check and monitor compliance and effectiveness of the mitigation
measures to which Eni is committed (as listed above). In addition, this EMP is
aimed to ensure compliance with statutory requirements and corporate safety
and environmental policies. The complete EMP for the Project is presented in
Chapter 7 of this IEE Report. This is a “live document” which will be
constantly updated considering the increasing level of available project data
and information.

PuBLIC CONSULTATION AND DISCLOSURE

Public consultation is an important aspect of the impact assessment process.
As part of the impact assessment study, Eni has engaged with a number of
stakeholders at the state/region, township and village level during
consultations as per Myanmar’s EIA Procedure.

Eni initially engaged with MOGE to verify the most appropriate region to
conduct public consultations for the MD-4 Block activities. Based on this, the
Tanintharyi Region was the most relevant administrative location in terms of
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potential impacts from the Project (in particular fisheries, since most of the
fisherman in Block MD-4 are likely to be from Tanintharyi Region).

Prior to any public meeting consultation, Eni Myanmar requested and
organized a courtesy visit with the Regional Minister of Electricity and Energy
of Tanintharyi Region on 28th March, 2017, to introduce the project activities
and to request the permit to engage the local authorities, NGOs and villagers
within the boundaries of the Tanintharyi Region. The locations engaged for
the public consultations were Dawei (in Dawei Township), and Myeik (in
Myeik Township).

Public consultation activities were conducted from April 7 - 8, 2017, via public
meetings held in Dawei and Myeik Townships, with an additional follow up
meeting held in Myeik on April 27th, 2017. Key stakeholders that were
consulted consisted of fisherman that have the potential to fish in and around
Block MD-4. Comments and recommendations of stakeholders obtained from
the public consultation meetings are summarized in Chapter 8 of this IEE
Report.

The main issue raised was that there were not enough stakeholders that
attended the 1st meeting in Myeik on April 8t (due to short notification time).
As a result of this, Eni conducted an additional public meeting in Myeik on
April 27t which had additional attendees.

There were some questions and concerns raised at the public meetings
regarding exclusion zones and impacts to fisheries, transparency of
information disclosure, impacts to marine fauna, grievance mechanism, and
CSR activities. All of the issues were responded to appropriately by Eni and
ERM at the public meetings.

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 IEE study to help develop
mitigation measures and monitoring programs on environmental and social
impacts, as discussed in Chapter 8 of this IEE report.

Eni also conducted a number of disclosure activities. Notification of the IEE
Report was issued in local newspapers. Eni will also disclose the Myanmar
language Executive Summary of this IEE Report at the township General
Administrative Department (GAD) and Department of Fisheries (DoF) offices
in Dawei and Myeik. Eni will further disclose the full IEE Report (in English)
and Executive Summary (in Myanmar) on its website at
https:/ /www.eni.com/enipedia/en_IT/international-presence/asia-
oceania/ enis-activities-in-myanmar.page.
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1.10

STATEMENT OF COMMITMENTS

Eni shall at all times comply fully with the commitments, mitigation measures,
and plans that have been presented in this IEE Report.

Eni 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.

Eni and ERM hereby confirm that:

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

(2) The IEE 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 IEE Report.

In addition, as requested and in compliance to articles 62, 76 and 100 - 105 of
the new EIA procedure, Eni Myanmar B.V. endorses and confirms to Ministry
of Natural Resource and Environmental Conservation the following;:

e the accuracy and completeness of the IEE and relevant EMP;

e that the IEE and the EMP have been prepared in compliance with
applicable Environmental Conservation Law, Rules and Procedures;

e that eni Myanmar and its Seismic Contractor during the execution of
the Project will at all times comply fully with the commitments,
mitigation measures and plans set out in the IEE and the associated
EMP;

e that Eni Myanmar and its Seismic Contractor confirm full commitment
in complying with all laws and regulations as detailed in the IEE
determined to be relevant to the planned seismic program;

e that Eni Myanmar is liable to ensure that all contractors and
subcontractors of the Project comply fully with all applicable Laws, the
Rules, this Procedure, the EMP, Project commitments and conditions
when providing services to the Project.

e that Eni Myanmar shall incorporate all relevant environmental
commitments and requirements set forth in the IEE Report, for the
Construction Phase EMP and/or Operational Phase EMP as the case
may, including applicable Emission Limit Values and Environmental
Quality Standards, into detailed designs, construction contract
specifications, and contracts on Project operations related to any part of
the Project;

e that Eni Myanmar shall bear full legal and financial responsibility for:

o all actions and omissions and those of its contractors,
subcontractors, officers, employees, agents, representatives, and
consultants employed, hired, or authorized by the Company acting
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1.11

for or on behalf of the Company, in carrying out work on the
Project; and

o Person Affected by the Project (PAP) until they have achieved socio-
economic stability at a level not lower than that in effect prior to the
commencement of the Project, and shall support programs for
livelihood restoration and resettlement in consultation with the
PAPs, related government agencies, and organizations and other
concerned persons for all Adverse Impacts.

e that Eni Myanmar shall be responsible for, and shall fully and
effectively implement, all requirements set forth in the ECC (or letter of
Approval Letter equivalent of ECC), applicable Laws, the Rules, the
EIA Procedure and standards.

CONCLUSIONS AND RECOMMENDATIONS

This IEE Study for the proposed seismic survey in Block MD-4 was conducted
to comply with the requirements of the MONREC EIA Procedures. The IEE
demonstrates that Eni understands the environment, health safety 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, health safety and social
impacts of the proposed Project would be managed by Eni in a professional
and acceptable manner. As such, the IEE 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.

The IEE Report disclosure process will include disclosure of the executive
summary of the IEE study in Myanmar language in the locations where public
consultation took place: Dawei and Myeik Townships in Tanintharyi Region.
The IEE Report disclosure will be advertised in national and local newspapers.
Engagement activities thus far have been undertaken as part of the IEE
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 seismic survey. Eni will implement and manage this
ongoing consultation, address concerns if new stakeholders emerge, and
monitor stakeholder feedback.
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2.1

2.2

INTRODUCTION

PROJECT OVERVIEW

Eni Myanmar B.V. (Eni) is planning to conduct a 3D Offshore Seismic Survey
in Myanmar Offshore Block MD-4, for which they signed a Production
Sharing Contract (PSC) in March 2015 (the activity will be referred from now
on as “the Project”). The survey is tentatively planned to start in Q4 of 2017,
depending on the timeline for receiving the appropriate approvals, which will
be discussed further in Chapter 3.

Block MD-4 is located in the Moattama-South Andaman Basin, approximately
240 km West of Myeik and 450 km South of Yangon. The Block covers an area
of 5,900 km?, and water depths range from 1,500 to 2,200 m. The Project is
expected to take 100 days from start to finish, as will be detailed further in
Chapter 4.

In Myanmar, as per Annex 1 of the EIA (Environmental Impact Assessment)
Procedure dated 29t December 2015, an IEE study is required to be
undertaken for Offshore Seismic Acquisition Projects that have the potential to
cause environmental, social and health impacts in order to receive approval
from the Myanmar authorities. The Ministry of Natural Resources and
Environmental Conservation (MONREC) is responsible for environmental
assessment in Myanmar. The Project has made reference to the final EIA

Procedure’ as well as the Draft Administrative Instruction provided by MONREC
in July 2015.

OVERVIEW OF INITIAL ENVIRONMENTAL EXAMINATION (IEE) REPORT

This Initial Environmental Examination (IEE) report presents an assessment of
the potential environmental, social and health impacts associated with the
Project.

According to the definition from the EIA Procedure, an IEE Report is “a report
on an IEE Type economic activity prepared in accordance with the requirements
stipulated in Article 36 and having a focus on: systematic identification and
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. IEE Report shall include an EMP.”

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

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
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2.3

2.3.1

The objectives of this IEE are to:

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 Study Area?;

to identify and evaluate potential environmental, social and health
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 outcomes and disclosure of the
Project.

PRESENTATION OF THE PROJECT PROPONENT

Overview

Eni S.p.A. is an integrated energy company, active in 69 countries in the
world. and the sixth largest oil & gas company worldwide.

Eni is divided into Upstream and Mid-Downstream divisions: Eni Upstream
services include oil & gas exploration, field development and production. Eni
operates on a global scale, as shown in Figure 2.1, while Eni Upstream division
operates in the countries shown in Figure 2.2.

@

The Area of Influence is defined as the area within which the Exploration activities may potentially affect
resource/receptor and within which potential impacts (both direct and indirect) should be assessed.

The Study Area is the area that needs to be studied in the ESHIA process, in order to adequately understand and
characterise the Baseline. It encompasses the Area of Influence, and in some cases it may extend farther, depending

on baseline data availability and/or data aggregation.
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Figure 2.1

Figure 2.2

Eni S.p.A in the World

Source: Eni

Eni Upstream Main Exploration Activities in the World

eni Main Exploration Successes of last 5 years

~
Q oil Q Gas N Oil&Gas Q Gas & Condensates
N
Y

Source: Eni, 2015

Eni is a socially responsible actor and contributes to the economic
development of the countries where it operates. Sustainability is an integral
part of Eni's governance model and represents the motor of a continuous
improvement process that contributes to the achievement of the business
targets. In the deployment of its activities, Eni has built important relations
with the external world in order to maintain a constructive confrontation
aimed at the diffusion and development of best practices. This approach is
based on the respect of universal principles such as the protection of human
rights, the adoption of the highest standards of work, the respect of the
environment and communities. The respect for wuniversal principles
incorporated in Eni's business model is expressed mainly in responsibility
towards applicable laws and the adoption of best standards, the inclusion of
all its people through fair and non-discriminating policies, excellence in
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2.3.2

operations with the adoption of quality systems and advanced technologies.
Integration, innovation and cooperation are the competitive drivers allowing
Eni to stand out in the oil & gas industry.

Eni Upstream division has adopted, implemented and constantly updates its
own Health, Safety, Environment Public Safety, Quality and Radiation
Protection Integrated management system (HSE IMS), since 1998.

The Eni Upstream division’s HSE IMS has been developed to comply with the
international standards concerning environmental management (ISO 14001),
health and safety (OHSAS 18001), quality (ISO 9001), and social accountability
(SA 8000); Eni Upstream is also involved in all the major initiatives in the HSE
area being an active participant of international organizations as OGP and
IPIECA.

At present, Eni Upstream division headquarters holds the following
certificates:

e [SO 14001:2015 for “Strategic and operational planning and projects
development in hydrocarbon exploration and production”, starting
from 2005;

e OHSAS 18001:2007 for “Strategic/operational planning and project
development of hydrocarbon exploration and production operations.
Testing, analysis and measurement activities aimed at characterization
of hydrocarbon” issued in 2010;

e ISO 9001:2015 for “Survey Design, Acquisition and Processing of
Geophysical Data” starting from 2002;

e ISO 9001:2015 for “Planning and Development of Radiation Protection
Services, Radioecological Surveying, NORM Surveying, Dosimetry,
Radiometric Analyses, Training, Electromagnetic Field Evaluation”
starting from 1999.

Additional details will be provided in Chapter 3.

Eni Myanmar

Eni was one of the first international oil and gas companies to enter Myanmar
after the opening of the market to foreign investment following the removal of

international sanctions in 2012.

Since then, the country has embarked on a process of economic growth that
has also involved the energy sector.

In 2013 the Ministry of Energy issued international tenders for the award of
exploration licenses of still largely potentially untapped oil and gas resources.

Eni was subsequently awarded two onshore (RSF-5 and PSC-K) and two
offshore (MD-4 and MD-2) exploration licenses. With four operated
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Figure 2.3

2.3.2.1

2.3.2.2

exploration licenses, Eni is one of the largest international investors in the
country and a major player in the energy sector.

Overview of Eni’s Blocks in Myanmar

PSC-K
B -\ 7 Myanr r
With Myanmar Production & - k. : na,
Exploration Co. Ltd (10%) rma)

RSF-5 /\B A

With Myanmar
Production &

Exploration Co. Ltd -
(10%) .

MD-2

With PetroVietham

Exploration and Production

Corp. Ltd. (20%)

Total Myanmar E&P (40%) \

MD-4

e

With PetroVietnam Exploration and
Production Corp. Ltd. (20%)
Total Myanmar E&P (40%)

—

Onshore Activities

In October 2013 two onshore exploration licenses for the RSF-5 and PSC-K
blocks were awarded to Eni, whom Production Sharing Contract (PSC) were
signed in July 2014.

The joint venture is made up by Eni (operator with 90%) through Eni
Myanmar, and the local company Myanmar Production and Exploration
Company Ltd (10%)..

The RSF-5 block covers an area of 1,292 square kilometres and is located in the
prolific Salin Basin, about 500 kilometres north of Yangon, while the PSC-K
block covers an area of 6,558 square kilometres and is located in the
unexplored Pegu Yoma-Sittaung Basin, in the central area of Myanmar.

Offshore Activities

In March 2015, Eni signed a PSC for the exploration of two offshore blocks,
MD-2 and MD-4.

The joint venture is made up by Eni, operator with 40%, through Eni
Myanmar BV , Total Myanmar E&P (40%) and Petrovietham Exploration
Production Corporation Limited (20%).
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2.3.3

Table 2.1

2.4

2.4.1

The MD-2 block is located in the southern part of the Bay of Bengal, in the
Rakhine Basin, around 135 kilometres from the coast. The block covers 10,330
square kilometres in water depths ranging from 300 to 3,000 metres.

The MD-4 block is located in the Moattama South Andaman Basin, around 230
kilometres from the coast. The block covers 5,900 square kilometres in water
depths ranging from 1,500 to 2,200 metres.

Contact Details
The contact details of Eni are presented in Table 2.1.

Contact Details of Eni

Company Name | Eni Myanmar B.V. (Eni)

Address Sakura Tower, 6th floor,

339 Bogyoke Aung San Rd.

Kyauktada Township, Yangon, Myanmar
Phone Number | (+95.1) 255364

Email info.enimyanmar@eni.com

PRESENTATION OF ENVIRONMENTAL, SOCIAL AND HEALTH EXPERTS

Overview

Environmental Resources Management (ERM) has been contracted by Eni to
prepare this IEE for the Project. This report presents the objectives,
methodology and outcomes of the IEE.

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 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 IEE report are presented in Table 2.2, and brief
descriptions of their backgrounds are included below.
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Table 2.2

Environmental, Social and Health Specialists for the Offshore Block MD-4

Seismic IEE

Organization/

Company
ERM-Siam

Kamonthip Ma-oon

Qualifications

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

Position/
Specialization

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

Mastere 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
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Organization/ Qualifications Position/

Company Specialization
Kanokphorn e M.A. (Social Development | Principal Consultant,
Chaivoraphorn - Social Organization and | Health Specialist

Development)

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

Safety
Busaya Jutatipatai e MSc (Environmental Associate Consultant
Management)
e BSc (Environmental
Science)
Resource & Phyu Phyu Shein e BSc Physics Social Consultant
Environment ¢ Diploma in Business
Myanmar Studies
(REM) o Certificate in

Environmental Studies

Nan Thazin Oo e BSc Geography Social Consultant
e Certificate in
Envionmentla Studies

Aung Thu Phyo e BSc Physics Social Consultant
e Certificate Environmental
Studies
o Certificate Stakeholder
Engagement

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 ie. 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.
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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.

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
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2.4.2

2.5

and mining. Mr Reid is also highly active in Myanmar, providing direct
support to ERM’s operations there.

Declaration of IEE Experts

ERM hereby state that the IEE Study has been carried out according to the
Environmental Conservation Law (2012), Environmental Conservation Rules
and Environmental Impact Assessment Procedure (2015). To our knowledge,
all information contained in this report is accurate and a truthful
representation of all findings as relating to the Project.

REPORT STRUCTURE

This IEE 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 this IEE is as follows:

e Chapter 1 presents the Executive Summary in both English and
Myanmar language.

e Chapter 2 presents an introduction to the project overview, IEE, project
proponent, environmental, social and health experts, report structure,
and statement of commitments.

e Chapter 3 describes the policy, legal and institutional framework
relevant to the Project.

o Chapter 4 presents the Project Description which has been used as the basis
for this IEE. The chapter presents all phases of the Project, and also provides
information on the alternatives that have been considered for the Project.

e Chapter 5 describes the environmental, social and health baseline
relevant to the Project and its area of influence, which forms the basis
for assessment of potential impacts.

e Chapter 6 presents the details of scoping, findings of the impact
assessment, the recommended mitigation and enhancement measures,
and the conclusions as to significance of impacts considering
implementation of mitigation measures.

e Chapter 7 presents the Environmental Management Plan (EMP), which
describes how the Project will manage and ensure the implementation
of the proposed mitigation measures and how the achievement of the
required standards of environmental, social and health performance
will be monitored and audited.

e Chapter 8 presents details of the public consultation activities carried
out for the Project, summarises the related findings and lays out plans
for continuing engagement as the Project moves forward.

e Chapter 9 presents the main conclusions of the IEE report, and
recommendations for future actions (if any) to be taken.

e Chapter 10 presents the references for the report.
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2.6

STATEMENT OF COMMITMENTS

Eni will at all times comply fully with the commitments, mitigation measures,
and plans that have been presented in this IEE Report.

Eni 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.

Eni and ERM hereby confirm that:

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

(2) The IEE 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 IEE Report.

In addition, as requested and in compliance to articles 62, 76 and 100 - 105 of
the new EIA procedure, Eni Myanmar B.V. endorses and confirms to Ministry
of Natural Resource and Environmental Conservation the following;:

e the accuracy and completeness of the IEE and relevant EMP;

e that the IEE and the EMP have been prepared in compliance with
applicable Environmental Conservation Law, Rules and Procedures;

e that eni Myanmar and its Seismic Contractor during the execution of
the Project will at all times comply fully with the commitments,
mitigation measures and plans set out in the IEE and the associated
EMP;

e that Eni Myanmar and its Seismic Contractor confirm full commitment
in complying with all laws and regulations as detailed in the IEE
determined to be relevant to the planned seismic program;

e that Eni Myanmar is liable to ensure that all contractors and
subcontractors of the Project comply fully with all applicable Laws, the
Rules, this Procedure, the EMP, Project commitments and conditions
when providing services to the Project.

e that Eni Myanmar shall incorporate all relevant environmental
commitments and requirements set forth in the IEE Report, for the
Construction Phase EMP and/or Operational Phase EMP as the case
may, including applicable Emission Limit Values and Environmental
Quality Standards, into detailed designs, construction contract
specifications, and contracts on Project operations related to any part
of the Project;

e that Eni Myanmar shall bear full legal and financial responsibility for:

o all actions and omissions and those of its contractors,
subcontractors, officers, employees, agents, representatives,
and consultants employed, hired, or authorized by the
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Company acting for or on behalf of the Company, in carrying
out work on the Project; and

o Person Affected by the Project (PAP) until they have achieved
socio-economic stability at a level not lower than that in effect
prior to the commencement of the Project, and shall support
programs for livelihood restoration and resettlement in
consultation with the PAPs, related government agencies, and
organizations and other concerned persons for all Adverse
Impacts.

e that Eni Myanmar shall be responsible for, and shall fully and
effectively implement, all requirements set forth in the ECC (or letter
of Approval Letter equivalent of ECC), applicable Laws, the Rules, the
EIA Procedure and standards.
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3.1

POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

This chapter sets out the relevant legal and policy context in Myanmar and
documents the environmental and social standards the Project has to comply
with, as well as the international standards that the Project will follow.
Specifically, this chapter summarises the following:

e Eni’s HSE Policy;

e Policy and Legal Framework, including EIA Legislation in Myanmar,
relevant Myanmar legislation and international conventions,
standards and guidelines relevant to the Project;

e Institutional Framework of the Project Proponent and Myanmar,
including the requirements of the Production Sharing Contract (PSC);
and

e Environmental and/or health standards related to the Project.

PROJECT’S ENVIRONMENTAL, SOCIAL AND HEALTH POLICIES

Eni Upstream division has adopted, implemented and constantly updates its
own Health, Safety, Environment Public Safety, Quality and Radiation
Protection Integrated management system (HSE IMS), since 1998.

The Eni Upstream division’s HSE IMS has been developed to comply with the
international standards concerning environmental management (ISO 14001),
health and safety (OHSAS 18001), quality (ISO 9001), and social accountability
(SA 8000); Eni Upstream is also involved in all the major initiatives in the HSE
area being an active participant of international organizations as OGP and
IPIECA.

Eni is committed to sharing information and experience for the continual
development of industry standards and improved practices for health, safety
and environmental protection. This has allowed Eni Upstream to develop a
strong culture on HSE issues.

The Eni Upstream division’s HSE IMS operates according to the Deming cycle
method, in order to guarantee a continuous improvement of the associated
activities; in particular, the HSE process is composed of four sub-processes:

e Planning;

e Implementation and operation;

e Checking and corrective actions; and
e Management review.

For each of the abovementioned sub-processes, the HSE IMS identifies and
describes their inherent phases with their characteristics and the main
operating modalities, as well as the associated roles and responsibilities.
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At present, Eni Upstream division headquarters holds the following
certificates:

ISO 14001:2015 for “Strategic and operational planning and projects
development in hydrocarbon exploration and production”, starting
from 2005;

OHSAS 18001:2007 for ”Strategic/operational planning and project
development of hydrocarbon exploration and production operations.
Testing, analysis and measurement activities aimed at characterization
of hydrocarbon” issued in 2010;

ISO 9001:2015 for “Survey Design, Acquisition and Processing of
Geophysical Data” starting from 2002;

ISO 9001:2015 for “Planning and Development of Radiation Protection
Services, Radioecological Surveying, NORM Surveying, Dosimetry,
Radiometric Analyses, Training, Electromagnetic Field Evaluation”
starting from 1999.

Further information on Eni's activities is available on Eni's website
(https:/ /www.eni.com/en_IT/media/focus-on/eni-myanmar.page).

Eni Myanmar has adopted HSE & Sustainability Management Systems of Eni
Upstream and customized it to be fit with the project typology and Country
profile. The main policy and commitment of Eni Myanmar can be identified in
the following points:

the protection of public safety, the health and safety of the workforce
and the local communities

the protection and promotion of human rights, the economic and social
development of local communities;

the protection of the environment and the conservation of biodiversity
and ecosystems;

the continuous improvement of the quality of the processes, services
and products of our activities and operations;

the compliance with with Myanmar laws, regulations and industrial
standards regarding the environment, health, safety and hygiene at
work in all of our operations

visible and active leadership that promotes HSE excellence, which
engages and motivates employees and contractors alike to succeed
setting objectives and targets for measuring and improving HSE
performance in line with Company activities and strategic objectives
manage HSE in order to achieve our objective of incident free
operations

implementing sustainable development principles in our activities

seek and achieve continuous improvement in our processes, consistent
with our strategic objectives and priorities, by adopting the most
advanced systems for environmental protection and energy efficiency
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e measure, audit and report HSE performance and maintain open
dialogue with employees and stakeholder groups in order to
continuously improve our HSE management system

e creating a culture in which eni Myanmar employees, Contractors and
Visitors share these commitments and understand that working safely
is a condition of employment.

Additionally, Eni has developed specific guidelines and standards for its
operations that will be met during project activities as far as practicable. A
summary of these guidelines are included below:

e Eni E&P Division - Quality Requirements: this document defines the
contractor’s Management System requirements to be applied to the
Contract Scope of Work during the bid stage and during the execution
of works.

e Eni E&P Division - Contract HSE Requirements for abroad services
(Rev 01, Aug 2010): Sets out the minimum requirements, as well as
recommendations for everything relevant to the Health, Safety &
Environment aspects of the project.

e Eni Upstream Technical Guideline - AMTE-TG-002 “Environmental &
Social Impacts in Exploration” (11/03/2016),. This technical guideline
describes the purpose and the basic steps to identify appropriate
contents, relevant methodologies and responsibilities for the
preparation and the implementation of an ESHIA.

e Eni Upstream Technical Guideline - AMTE-TG-013 “Biodiversity and
Ecosystem surveys Impact Assessment and Management”. This
Technical Guideline (TG) provides guidance for managing Biodiversity
and Ecosystem Services (BES) issues in onshore and offshore oil and
gas projects during all project phases, from exploration to
decommissioning.

e Eni Upstream Professional Operating Instruction: Local Stakeholder
Engagement (opi ssc 001 Eni spa); Social Context Analysis (opi ssc 002
Eni spa); Community Investment Management (opi ssc 003 Eni spa);
Monitoring, reporting and audit activities (opi ssc 004 Eni spa); Local
Content (opi ssc 005 Eni spa); Land Acquisition and Management (opi
ssc 006 Eni spa) - all issued in July 2015. These guidelines area aimed
to ensure that Eni Upstream activities are carried out and developed in
a sustainable way.

e Eni Upstream Technical Operating Instruction - opi sg hse 028 ups
(11/03/2016) “Identification of significant environmental aspects”. It
sets the standards relevant to the methodology for the identification of
significant environmental aspects.

e Eni E&P division- Doc N° 1.3.2.11 MHS 2 “Health Risk Assessment”.

e Eni Upstream Technical Operating Instruction- AMTE-TG-010 “Waste
Management in Upstream Oil&Gas Activities”. It provides a set of
minimum requirements and treatment options that shall be considered
for the preparation of dedicated local-specific procedures for a correct
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management of all wastes, including waste-water, drilling waste and
TENORM waste produced during e&p activities.

e Eni Upstream Operating Technical Guideline - Air Quality Monitoring
in Upstream Oil&Gas activities (AMTE-TG-006). It provides a guide or
the design, installation and management of Air Quality Monitoring
Systems.

e Eni Upstream Operating Technical Guideline - Sustainable Water
Management for Upstream Sector (AMTE-TG-012). It defines the
procedure for proper and sustainable water management, thus
resulting in a usable instrument both for design and operational
phases. Moreover it is conceived to be a guideline to develop a Water
Management Plan.

e Eni Minimum HSE Requirements in Geophysical Operations (opi sg
hse 002 e&p 101). It defines the minimum HSE requirements to apply
in geophysical operations (including land seismic acquisition and
processing, gravity and magnetic survey) in order to ensure
compliance with the commitments of Eni spa Policies as well as the
requirements of internationally recognized best practices.

e Eni Code of Ethics (Mar 2008): Lays out Eni's Code of Ethics for its
operations.

¢ Eni Guidelines on the Protection and Promotion of Human Rights (Apr
2007).

e Moreover Eni Myanmar refers to some international policies,
principles, and standards for its activities; the main of them are listed
below:

e OGP/IPIECA - Ecosystem services guidance, 2011;

e International Union for Conservation of Nature (IUCN) Red List;

e International Finance Corporation (IFC) - Performance Standard 6
Biodiversity Conservation and Sustainable Management of Living
Natural Resources, 2012;

e International Finance Corporation (IFC) - Performance Standard 7
Indigenous People, 2012;

¢ International Finance Corporation (IFC) - Stakeholder Engagement: A
Good Practice Handbook for Companies Doing Business in Emerging
Markets, 2007;

e WHO - World Health Organization;

e OGP/IPIECA - A Guide to Health Impact Assessment for oil and gas
industry, 2007;

e International Convention for the Prevention of Pollution from Ships,
1973, as modified by the Protocol of 1978; Annex I-VI.

Sustainability Policy

Eni’s sustainability model is “To operate in a sustainable manner means to
create value for stakeholders, and to use resources so that the needs of future
generations will not be compromised, respecting people, the environment and
the society as a whole.” Eni adheres to a sustainability policy, which is
composed of the following principles:
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3.2

3.2.1

e Stakeholder relations - “Engaging stakeholders and involving them in
company’s business are both prerequisites for sustainability and for the
construction of reciprocal value.”

e Human Rights - “The respect of Human Rights represents the basis for an
inclusive growth of societies, of the territories and, consequently, of the
companies that work there.”

e Relations with communities and contribution to local development -
“Dialogue, the respect of local communities, the evaluation of impacts are all
preconditions for an effective cooperation, targeted at creating territorial
value.”

e Climate strategy - “To satisfy the world’s energy demand, by containing, at
the same time, emissions of gases that have an impact on climatic change, is
one of the greatest challenges of modern society.”

e Safeguarding biodiversity and ecosystems - “The conservation of
biodiversity and ecosystems is a fundamental need of humanity. They support
life, human wellbeing and business activities. The benefits they provide
(ecosystem services) such as food, fresh water, climate requlation and nutrient
recycling, are vital for the livelihood communities and for the equilibrium of
the whole planet.”

The full policy is included in Annex B.
PoLicy AND LEGAL FRAMEWORK

This section of the IEE report provides a synopsis of the environmental, social,
health and health & safety regulatory framework that is considered relevant to
the project in terms of national requirements as well as main conventions and
international treaties ratified by Myanmar.

IEE/EIA Requirements in Myanmar

The EIA Procedure for Myanmar was promulgated on 29t 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 IEE. The requirements to conduct an IEE or
EIA are outlined in the Environment Conservation Law (2012) and
Environment Conservation Rules (2014). In addition; the EIA Procedure is
supported by the draft Administrative Instruction which sets out a proposed
format and content for reports.
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3.2.1.1

3.2.1.2

3.2.1.3

Under Myanmar’s EIA Procedure, there is a requirement for the undertaking
of an IEE or an EIA in order to obtain an Environmental Compliance
Certificate (ECC) for certain development projects®. The process as outlined
in the EIA Procedure is described in the following sections.

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, Eni 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, Eni was required to submit a Project Proposal Report @ (PPR)
to the Environmental Conservation Department (ECD) of MONREC for
screening. This PPR was submitted by Eni in March 2017. It is expected that
MONREC will determine that the Project will require an IEE i.e. categorised as
“Offshore Oil and Gas Seismic Surveys (all sizes)”, as this is the stated
requirement according to Annex I of the EIA Procedure. Therefore, ENI has
followed the IEE Type Project requirements of the EIA Procedure for this
report.

Initial Environmental Examination and Report Preparation

In accordance with the final EIA Procedure dated 29th December 2015, Eni has
prepared this IEE Report which properly addresses all adverse physical,
biological, social, economic and cultural impacts with appropriate mitigation
measures proposed. The IEE Report format and structure follows the
requirements of the EIA Procedure and Annex 4 of the Administrative
Instruction of Environmental Impact Assessment Procedure (2015).

Public Consultation and Project Disclosure

As per the requirements of the EIA Procedure, this IEE Report also includes
the results of public consultations and takes into account the most relevant
and significant aspects of public opinion and the main stakeholders when
assessing impacts, designing mitigation measures and selecting monitoring
parameters. After conducting a single round of public consultation (as
required for an IEE as per Myanmar's EIA Procedure) and incorporating the
analysis and results in to the IEE Report, the Report is submitted to MONREC.

After submission to MONREC, the IEE Report should be disclosed to the
public, Project Affected Populations (PAPs), concerned government
organizations and other interested stakeholders. Eni will disclose the

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 MD-4, Offshore Myanmar.
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3.2.1.4

Myanmar language Executive Summary of this IEE Report at the township
General Administrative Department (GAD) offices in relevant Project
townships. The IEE Report disclosure will also be advertised in national and
local newspapers. The full IEE Report (in English) and Executive Summary (in
Myanmar local language) will be available from
https:/ /www.eni.com/en_IT/media/focus-on/eni-myanmar.page.  Further
information on Public Consultation and Project Disclosure is presented in
Chapter 8 - Public Consultation.

Overview of IEE Review and Approval Process

An overview of the IEE Review and Approval Process is presented below, as
excerpted from Articles 39 - 42 of the EIA Procedure:

“39.  Upon receipt of the IEE Report from the Project Proponent, the Department
shall:

a) disclose the IEE Report to the public on the Ministry and/or Department
website(s), and/or through other appropriate media;

b) invite comments and suggestions on the IEE Report from all relevant parties
including relevant government organizations, institutions, civil society organizations,
and PAPs, as appropriate;

c) arrange public consultation meetings at the local level, at which the Project
Proponent shall present the IEE Report; and
d) collect and review all comments and recommendations received, and forward

the same to the Ministry to enable it to make a final decision on approval of the IEE
Report.

40. If it is determined by the Ministry that the IEE Report does not satisfy
requirements, then the Project Proponent shall be called upon by the Department to
undertake necessary amendments and/or to provide supplementary information as
directed by the Ministry.

41. Upon completion of its review of the IEE Report, the Ministry shall;

a) approve the IEE Report, subject to any conditions it may prescribe, and issue
an ECC; or

b) require that the Project carry out an EIA, citing the reasons for this decision
and informing the Project Proponent of its decision; and, in either case

c) publicly disclose its decision.

42. The Department shall deliver the final decision of the Ministry within sixty
(60) working days of receipt of an IEE Report. If the Ministry requires an IEE Report
to be amended, then the due date for delivery of the Ministry's decision shall be
extended accordingly.”

An overview of the above procedure is depicted in Error! Reference source not
found..

As noted above, after submission of the IEE report to MONREC for review,
MONREC should deliver its final decision within 60 working days of receipt
of the IEE Report. Upon completion of its review of the IEE Report, MONREC
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will either issue an ECC or inform Eni that the Project is required to undergo
the EIA process (if impacts are larger than those anticipated during the
screening / scoping phase) and publically disclose its decision. If the IEE is
satisfactory, MONREC will approve the IEE Report, and issue an ECC.

Figure 3.1 IEE Review and Approval Process
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Abbreviations ™\
ECC — Environmental Compliance Certificate
ECD - Environmental Conservation Department
EIA — Environmental Impact Assessment
EMP — Environmental Management Plan
IEE - Initial Environmental Examination
MONREC - Ministry of Natural Resources and Environmental Conservation (formally
MOECAF)
PAPs - Project Affected Persons
PPR - Project Proposal Report
ToR — Terms of Reference
3.2.2 Relevant Legislation in Myanmar

Laws related to environmental and social issues and hence relevant to the IEE
Study for the proposed seismic survey are included in Table 3.1.

As mentioned in Section 2.6, Eni 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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3.2.3 International Agreements and Conventions

A list of Project-relevant international treaties and conventions of which
Myanmar is a signatory is provided in Table 3.2.
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Table 3.1

Mpyanmar Legislation and Relevance 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 (@) 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

he Pyidaungsu Hluttaw enacted this law by Law No. 9 of 2012 on the date of 30" March, 2012. March, 2012. The legal mechanism for ESHIA has been put in this law. This law was enacted
with the objectives of:

C

d
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f
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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;
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;

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

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

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

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.

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.
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Laws and Regulations Description

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.

National Environmental Quality Guidelines (NEQG) (2015)

The NEQG 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.

These rules state that:

“...all Projects and Project expansions undertaken by any ministry, government de-partment, organization, corporation, board, development committee and organiza-tion, local government
or authority, company, cooperative, institution, enterprise, firm, partnership or individual (and/or all Projects, field sites, factories and busi-nesses including expansions of such Projects,
field sites, factories and businesses identified by the Ministry, which may cause impact on environmental quality and are required to obtain Prior Permission in accordance with Section 21 of
the Law, and Article 62 of the Rules) having the potential to cause Adverse Impacts, are re-quired to undertake IEE or EIA or to develop an EMP, and to obtain an ECC in ac-cordance with
this Procedure.”
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Laws and Regulations | Description

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.

(
(
(
(

Conservation of Water Resources and Rivers Law (2006)

Section 6 outlines prohibitions for the following activities:
e “No person shall anchor the vessels where vessels are prohibited from anchoring in the rivers and creeks.

e 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:

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

e tosmooth and enhance safety of waterways navigation along rivers and creeks;

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

e  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.
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Laws and Regulations | Description

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)  toimplement the Government policy for wildlife protection;

b)  toimplement the Government policy for natural areas conservation;

¢)  tocarry outin 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.

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;
¢) 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:
e Sustainable forest resources management;
e Biodiversity conservation;
e Sustainable fresh water resources management ;
¢ Environmental quality management and enhancement;

¢ Sustainable management of land resources;
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Laws and Regulations Description

¢ Sustainable management for mineral resources utilization;
e Sustainable energy production and consumption; and

e 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) toimplement 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;
¢) 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.

The Conservation of Antique Objects Law 2016

The objectives of this law are as follows:
a) toimplement 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) tocarry outin respect of protection and preservation of antique objects in conformity with the International Convention and Regional Agreement ratified by the State.

The Protection and Preservation of Ancient Monuments Law (2016)

3. The objectives of this law are as follows:

a.  Toimplement 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.  Toexplore and preserve new ancient monuments;

f. To protect cultural heritage regions from destruction;

g.  Toimplement protection and preservation of ancient monuments in conformity with international conventions and regional agreements.
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:
(e) digging a well, pond or fish-breeding pond;
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Description

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

The Private Industrial Enterprise Law, 1990

The State Law and Order Restoration Council enacted this law by Law No.22/90 on 26t 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;:

No health threats from the industrial enterprise to the nearby residence;

No fire threats or hazards;

No source of nuisance or pollution originating from the enterprise;

No occupational hazard to the workers and

Compliance with the existing law.

O O O O O

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

¢) 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.

Prevention from Danger of Hazardous Chemical and Associated Material Law (Pyidaungsu Hluttaw Law No 28/2013)

The objectives of this law are:
f)  to prevent damage to environmental resources and living organisms due to chemicals and associated materials
g) to provide for the systematic control of businesses using chemicals and associated materials in accordance with government approvals
h) to carry out data gathering and to undertake education and research regarding the safe and systematic utilization of chemicals and associated materials
i)  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

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017

3-15
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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”.

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:
e increasing energy and material efficiency in production processes;
e reducing wastes from production and promoting recycling;
e promoting use of new and renewable sources of energy;
¢ using environmentally sound technologies for sustainable production;
¢ reducing wasteful consumption;

e 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;
o to promote the habit of savings individually by effecting life assurance, thus contributing to the accumulation of resource, of the State;

e 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.

The Law On Standardization (2014)

The objectives of Law on Standardization are as follows:
¢ to enable to determine Myanmar Standards;
e to enable to support export promotion by enhancing quality of production organizations and their products, production processes and services;
e to enable to protect the consumers and users by guaranteeing imports and products are not lower than prescribed standard, and safe from health hazards;
e to enable to support protection of environment related to products, production processes and services from impact, and conservation of natural resources;

e 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;
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e to support on establishing the ASEAN Free Trade Area and to enable to reduce technical barriers to trade.

e 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)

e To carry out development of Science and Technology for promotion of industrial production contributory towards the National Economic Development Plans;

e 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;

o 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”.

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.”

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.

The Petroleum Act (1939) and Rules (1937)

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”.
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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.

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: 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.

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

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;

The Development of Employees and Expertise (Skill), 2013

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;
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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
(14
(15
(16
a7
(18
19
(20
(
(

21) miscellaneous.

regulations to be followed by the employees;

if the employee is sent to attend the training, the limited time agreed by the employee to continue to work after attending the training;
resigning and termination of service;

termination of agreement;

the obligations in accord with the stipulation of the agreement;

the cancellation of employment agreement mutually made between employer and employee;

other matters;

NN AN NS NS NSNS NN

specifying the regulation of the agreement, amending and supplementing;

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.
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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.

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."
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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.

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,.

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
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.

Social Security Law, 2012

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;

~ o~ o~ o~ o~ o~

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;
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Laws and Regulations | Description

(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
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.

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 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 3.2

International Conventions of Relevance to the Project

Legislation | Description Relevance to the Project Ratification Status
Environmental

The International Convention for the | Regulates waste, emission and discharges from vessels. Contains the | The Project vessels will comply | Entered into force 4th
Prevention of Pollution from Ships 1973, as | following Annexes: with emissions and discharge | August 1988;

modified by the Protocol of 1978 relating | ¢ Annex I: Regulations for the Prevention of Pollution by Oil (October 1983) | standards. (Annexes I and II only)

thereto and by the Protocol of 1997( MARPOL)

¢ 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)

e 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)

Annex I, IV, V and VI are of
relevance to the Project.

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 16t 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 | The Project will be undertaken | Ratified 25th Nov 1994
and habitat that needs to be included in planning policies. The three main | in offshore habitats.
goals are: (1) the conservation of the biological diversity; (2) the sustainable
use of its components; (3) fair and equitable sharing of the benefits.

Basel Convention on the Control of | The Convention regulates the transboundary movements of hazardous | The Project may generate | Entered into force 6th

Transboundary Movements of Hazardous

Wastes and Their Disposal

wastes and provides obligations to its parties to ensure that such wastes
are managed and disposed of in an environmentally sound manner.

hazardous wastes.

April 2015

United Nations Framework Convention on

Provide a framework for intergovernmental efforts to tackle climate

The Project will form part of

Entered in force 23rd Feb

Climate Change 1992 (UNFCCC) and Kyoto | change. Recognises that the climate system is a shared resource whose | Myanmar’s  total = emissions | 1995 (UNFCCC) and 16th
Protocol 1997 stability can be affected by industrial and other emissions of carbon | output. Feb 2005 (Kyoto
dioxide and other greenhouse gases. Protocol)

Asia Least Cost Greenhouse Gas (GHG) | Develop national and regional capacity for preparation of GHG | The Project will produce air | 1998
Abatement Strategy (ALGAS) 1998 inventories. emissions from the vessels.

Assist in identifying GHG abatement options and preparation of a

portfolio of abatement projects for each country.
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Legislation

Description

Relevance to the Project

Ratification Status

United Nations 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 | Sets out requirements for marine environment awareness training and | The Project vessels will comply | Entered into Force 1988
Training, Certification and Watch-keeping for | training in leadership and teamwork including new training guidance for | with  training requirements
Seafarers 1978 (STCW) personnel operating Dynamic Positioning (DP) Systems. including for DP.
Relevant ILO Conventions in force in Myanmar | Sets out legal instruments drawn up by the ILO's constituents | The Project will comply with the
e C1 Hours of Work (Industry) (governments, employers and workers) and setting out basic principles | reccommendations for workers.
e Cl4 Weekly Rest (Industry) and rights for workers.
e (17 Workmen’s Compensation (Accidents)
e (19 Equality of Treatment (Accident
Compensation)
e (26 Minimum Wage Fixing Machinery
e (29 Forced Labour Convention
e (42 Workmen’s Compensation
(Occupational Diseases) Revised 1934
e (52 Holidays with Pay
e (87 Freedom of Association and Protection
of the Right to Organize
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3.3

3.3.1

Table 3.3

INSTITUTIONAL FRAMEWORK
Administrative Divisions of Myanmar

Myanmar is divided into twenty-one (21) main administrative subdivisions,
which include:

e Seven states;

e Seven regions (Note that regions were previously referred to as
“divisions”, prior to August 2010);

e Five self-administered zones;

¢ One self-administered division; and

e One union territory.

The administrative subdivisions are detailed in Table 3.3, and an
administrative map is presented in Figure 3.1.

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 44,3449
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
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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

3.3.2

Mpyanmar States/Regions and Townships
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Mpyanmar 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 3.4.
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Table 3.4

Key Ministries, Agencies and State-Owned Enterprises Involved in HSE

Ministry/Agency

Ministry  of Natural Resources
Environmental Conservation (MONREC)

and

| Responsibility

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
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Ministry/Agency | Responsibility

following policies in Myanmar:

e To conform National Flagged Ships to
Safety standard, Safe practices and
standard of competence required of its
marine personnel;

e To promote development of human
resources, man-power planning and
optimum utilization of such man-
power in the maritime sector;

e To Improve the safety record of
Myanmar registered vessels; and

e 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:

e Mpyanmar Port Authority, Yangon;

e Asia World Port Terminal, located in
Ahlone Township of Yangon;

e Myanmar Industrial Port, Yangon;

e Myanmar International Terminal
Thilawa, (MITT) 25 km from Yangon;
and

e Myanmar Integrated Port Limited
(MIPL), Yangon.

Also, particularly in Tanintharyi Region:
e Dawej;
e Myeik; and

e 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;:

e Issuing of licenses for fisheries/gear/
vessels/sites and aquaculture sites/
ventures;

e Adpvise the Ministry of Livestock and
Fisheries and the Divisional and State
/Regional Government on fisheries
and aquaculture matters;

e Act as regulatory body for the correct

and proper conduct of fisheries and
aquaculture;

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017

3-29



Ministry/Agency | Responsibility

e Facilitating the technical needs and
equipment of the marine sector;

e Undertaking research and
development activities; and

e 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:

e Support applications made by its
members to DoF for the license to
undertake fisheries and aquaculture
activities;

e Support loan applications to the
Livestock and Fisheries Bank;

e 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;

e Assist in the negotiation of selling and
harvesting and working collectively;

e Assist in the transferring of technology
to fish farmers; and

e Assist in the communication and
cooperation  with  trans-boundary
organization.
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3.4

3.4.1

PROJECT’S ENVIRONMENTAL, SOCIAL AND HEALTH STANDARDS

Mpyanmar’s National Environmental Quality (Emission) (NEQ) Guidelines

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.

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
quideline 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
quidelines and standards. For purposes of these Guidelines, projects shall be
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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.

Industry-Specific Requirements for Offshore Oil and Gas Development

The guideline values in Table 3.5 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 seismic operations, the most relevant parameters from Table 3.4
include the following;:

e Sewage

e Food Waste

e Bilge Water

e Deck Drainage

Table 3.5 Effluent and Emission Standards for Offshore Oil and Gas Development

Parameter Guideline

Drilling fluids and Non-aqueous drilling fluid, re-inject or ship-to-shore; no discharge to
cuttings (non-aqueous | sea

drilling fluid) 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 - Water-based drilling fluid, re-inject or ship-toshore; no

cuttings (water-based discharge to sea

drilling fluid) 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/1; 30 day average should not exceed 29 mg/le

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017

3-32



Parameter Guideline

Completion and well Ship-to-shore or re-inject, no discharge to sea except:

work-over fluids - Maximum one day oil and grease discharge should not exceed
42 mg/1; 30 day average should not exceed 29 mg/1

- Neutralize to attain a pH of 52 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

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)”

3.4.2 Other Relevant Standards and Guidelines

Eni will also adhere to the guidelines presented in the Guidelines for
Minimising the Risk of Injury to Marine Mammals from Geophysical Surveys,
prepared by the Joint Nature Conservation Committee (JNCC) 1. These
guidelines (included in Annex C) outline mitigation measures recommended
for the oil and gas industry to reduce the risk of causing impacts to marine
mammals due to the sound generated from geophysical survey sources (such
as offshore seismic surveys).

It is considered that compliance with these guidelines constitutes best practice
and will, in most cases, reduce the risk of deliberate injury to marine
mammals to negligible levels. The recommendations from the guidelines have
been incorporated into the mitigation measures in the EMP in Chapter 7 of
this IEE Report.

1 Joint Nature Conservation Committee. JNCC guidelines for minimising the risk of injury to marine mammals from

geophysical surveys, April 2017.

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017

3-33



4.1

4.1.1

4.1.2

DESCRIPTION OF PROJECT AND ALTERNATIVES

This chapter provides a general description of the physical features and
activities associated with the 3D marine seismic survey in the Concession
Block MD-4, Offshore Myanmar, Andaman Sea, which includes:

e Project Background;

e Project Alternatives;

e Project Location;

e Description of Project Activities;

e Project Schedule;

¢ Employment and Accommodation;

e Logistics and Utilities; and

e Emissions, Discharges and Waste Management.

Each of the above aspects is discussed further in this section.
PROJECT BACKGROUND
Concession Background

The Myanmar offshore area consists of 39 petroleum concession blocks,
covering an area of about 270,000 km?2.

Block MD-4 is located in the Moattama-South Andaman Basin, approximately
240 km West of Myeik and 450 km South of Yangon. The Block covers an area
of 5,900 km?, and water depths range from 1,500 to 2,200 m.

Eni Myanmar B.V. (Eni) is planning to conduct a 3D Offshore Seismic Survey
in Myanmar Offshore Block MD-4 (“the Project”). The survey is tentatively
planned to start in Q4 of 2017.

History of Previous Oil/Gas Activities

On 26t March 2014 eni Myanmar BV in Joint Venture with PetroVietnam (eni
80% - PetroVietnam 20%) was awarded the offshore Block MD-4 in Myanmar.

The Production Sharing Contract (PSC) for Block MD-4 was sighed on March
31st, 2015. Based on PSC commitments, the first activity eni Myanmar

consisted of re-processing of 1,850 km of existing 2D seicmic data within Block
MD-4, which took place in 2016.
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4.1.3

4.1.4

Previous Environmental Studies

Although no feasibility studies have been conducted for the Project, an Initial
Environmental Examination (IEE) study, was undertaken by AMEC Foster
Wheeler for the 2D Seismic Survey in Block MD-4, and was completed in
September 2015.

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. As an initial stage
of oil and gas exploration in Block MD-4, seismic data are proposed to be
collected for the areas of interest. Seismic data provide detailed information on
subsurface geology that cannot be supplied by other geological and
geophysical methods. Collection of seismic data is also essential for the
accurate delineation of known reserves and the evaluation of previously
identified leads and prospects. The purpose of the seismic survey is to
facilitate full characterization of potential hydrocarbon reservoirs identified in
the survey areas. Interpreted data from the seismic survey will be used to
identify the exploration well locations according to the obligations of the
Concession Agreement. Once the geological structure is identified, exploration
drilling can be conducted to confirm the presence of the hydrocarbons and the
thickness and pressure of the reservoir.

The demand for oil and gas in Myanmar is growing rapidly alongside its
industrial development and growth. As of 2012, Myanmar meets less than half
of its natural gas demand. Myanmar produces around 1.47 billion cubic feet of
gas per day, and exports 1.2 billion cubic feet to Thailand. The 270 million
cubic feet kept in Myanmar met only 48 percent of domestic demand in 2011.
The government estimates domestic natural gas demand will increase to 700
million cubic feet a day in 2016, and 800 million by 2020 M. Figure 4.1 shows
Myanmar’s natural gas consumption and production over the past 30 years.

Similarly, the demand for crude oil is far greater than production in Myanmar.
Myanmar currently produces a minimal amount of crude oil and condensates
from the onshore Salin basin and offshore Yetagun field. Total liquids production
has gradually increased over the past decade from 13,000 barrels per day (bbl/d)
in 2,000 to 21,000 bbl/d in 2011. However, Myanmar's limited production and
refining capacity are insufficient to meet domestic demand for crude oil and
products, making the country a net oil importer. Figure 4.2 shows Myanmar’s
crude oil consumption and production over the past 30 years.

Eni, as the operator of the Myanmar offshore petroleum concession, is striving

to develop and produce gas from its potential gas reservoirs located within
Block MD-4 in the Andaman Sea.

1 http:/ /www.reuters.com/article/2012/03/29/myanmar-energy-idUSL3ESET0G720120329
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Figure 4.1

Figure 4.2

4.2

4.2.1

Myanmar’s Gas Consumption and Production over 30 Years
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Myanmar’s Crude Oil Consumption and Production over 30 Years
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COMPARISON AND SELECTION OF PROJECT ALTERNATIVES
No Project Option

Petroleum demand in Myanmar is expected to continue rising, and therefore
the no-project alternative would result in the loss of unrealized benefits, such as:

No petroleum reserves would be extracted from this field. This would
require potential future production from other energy sources such as
hydropower and coal.

No royalties would be obtained from future production and sale of the
hydrocarbons produced from the field to benefit Myanmar.

The Project is therefore considered a favourable option compared to the no-

project alternative.
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4.2.2

4.2.2.1

42272

Project Option

Seismic reflection survey is one of the most common methods used to define
sub-seabed hydrocarbon deposits and geological structures. The acquired data
from a seismic survey produce profiles of the sub-seabed geology for
interpretation by geophysicists.

Past comparisons between 2D and 3D imaging have shown that 3D seismic
survey poses a much lower risk to a follow up exploration or production
drilling than 2D seismic survey by providing ():

¢ A more complete evaluation of reservoirs;

¢ Confident guidance for horizontal directional drilling;

e A better understanding of the nature of the prospects;

e Fewer dry holes; and

e More optimal well locations with better production and longer life.

In terms of overall project development, 3D seismic survey is likely to result in
better petroleum production effectiveness due to longer production period
and reducing risk of investing resources to drill a dry hole.

3D seismic surveys are thus considered to be preferred to standalone 2D
seismic surveys for the proposed Project as detailed, continuous sub-seabed
information is required.

3D seismic survey can provide information about the possible presence of
petroleum reservoirs in Block MD-4. If sufficient oil or gas reserves are found
in the future through exploration drilling, Eni would proceed with
production. During production, Eni as a producer will contribute part of its
revenue to the government via royalties and taxes, which will benefit local
people. However, the Project should take technical, environmental, and social
considerations into account, as discussed below.

Technical Considerations

The primary technical consideration is the sub-surface geology and potential
prospects. The survey takes place over an area where prospects or suspected
prospects are most likely to exist.

Environmental Considerations

Seismic activities related to the proposed Block MD-4 project are likely to have
potentially significant impacts on the surrounding environment, including
marine organisms due to noise from seismic activities. However, these impacts
will occur in limited areas around the seismic survey and for a short time period
(cumulatively 100 days for 3D surveys). In addition, Eni has specified suitable

1 Cooper, NM.,2003. “The Value of 3D Seismic in Today’s Exploration Environment - In Canada and Around the
World.” Mustagh Resources Ltd, Calgary Alberta
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environmental mitigation measures, such as plans for project schedule, survey
plan, waste generated, etc., as well as a Health Safety and Environment (HSE)
Plan, and will strictly implement and follow these plans. Therefore, it is expected
that negative impacts can be eliminated or minimized.

In addition to technical, social, and economic considerations, the location of
sensitive/protected areas was also considered before the location of the survey
was finalized. The project location is located far away from shores and
sensitive/protected areas such as habitats of seagrass, coral reefs, dugong etc.

4.2.2.3 Social Considerations

The social considerations for offshore seismic relate mainly to the fishing areas
used by local people. The Project will limit the access of fishermen to the seismic
area due to the 500 m safety zone around the seismic survey vessels. Eni will
ensure that the project schedule is properly communicated so that local
tishermen can make alternative plans while the survey is taking place.

However, due to the location of Block MD-4 being quite far from shore,
tishing activity is expected to be low.

4.3 PROJECT LOCATION

4.3.1 Concession Area

The Petroleum Concession Block MD-4 is located in the Gulf of Martaban (also
known as the Gulf of Moattama), offshore Myanmar (Figure 4.3),
approximately 240 km West of Myeik and 450 km South of Yangon. The Block
covers an area of 5,900 km?, and water depths range from 1,500 to 2,200 m. The
corner coordinates for Block MD-4 are shown in Table 4.1.

Table 4.1 Corner Coordinates for Block MD-4

Corner points Geographic Coordinates
Easting (m) Northing (m) Longitude (E)

A 785,614.30 1,438,498.73 13°00” 00” N 95°38 00" E
B 859,796.65 1,439,366.02 13°00" 00" N 96°19 00" E
C 860,757.68 1,363,691.58 12°19°00” N 96°19 00" E
D 773,681.37 1,362,745.16 12°19°00” N 95°31" 00" E
E 792,964.55 1,427,720.97 12°54° 07" N 95°42" 00" E
DATUM WGS 84
DATUM NAME WGS 84
PROJECTION SYSTEM/ZONE UTM 46 N
SEMI MAJOR AXIS 66378137.000 m
1/F 298.2572236
SPHEROID WGS84
PROJECTION Transverse Mercator
CENTRAL MERIDIAN 93°E
LATITUDE ORIGIN 0°N
ENVIRONMENTAL RESOURCES MANAGEMENT ENI
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Cartographic and Geodetic Parameters

FALSE EASTING 500.000 m.
FALSE NORTHING 0.00 m.
SCALE FACTOR 0.9996

Figure 4.3 Location of Offshore Block MD-4
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4.3.2

Table 4.2

Figure 4.4

Seismic Survey Area

The 3D seismic survey will have a Shooting Direction of E-W or N-S
(parameter still under evaluation) with 16 streamers configuration. The project
will cover maximum area of 4,910 km2. The coordinates of the acquisition Full
Fold polygone for the planned 3D seismic survey are shown in Table 4.2. The
survey area is shown in Figure 4.4.

Proposed 3D Seismic Survey Coordinates

Corner points | Easting (m) | Northing (m)
1 829,231.39 1,440,184.90
2 866,884.46 1,440,486.52
3 867,873.75 1,360,439.05
4 797,335.80 1,359,716.74
5 796,717 .46 1,396,564.94
6 806,581.87 1,396,862.56
7 806,338.17 1,420,968.92
8 815,721.32 1,421,064.65
9 815,548.48 1,429,463.33

10 829,346.01 1,429,630.14

Survey Area

Acquisition Direction 90°-270°

FF area 4910 sgkm FF area 4910 sgkm
Expected duration 60days Expected duration 62days

Source: Eni, 2016
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4.4

4.4.1

4.4.1.1

4412

4.4.2

4421

DESCRIPTION OF PROJECT ACTIVITIES
Preparation Phase

Notification of Project Activities to Relevant Authorities and Stakeholders

Before beginning seismic operations, Eni will coordinate with relevant
government authorities and stakeholders via a “Notice to Mariners”, sent to
the Myanma Oil and Gas Enterprise (MOGE), at least four weeks prior to the
survey. This is to inform stakeholders of the schedule of the Project in order to
allow time for them to remove their fishing gears from the survey area.

Site Survey and Site Preparation

Major obstacles, such as fish traps and other static fish gear on the seabed of
the survey areas may need to be moved before the survey to avoid damaging
the seismic equipment and to prevent accidents. It will be necessary therefore
to conduct a preliminary reconnaissance survey of the area at least one week
before data acquisition to locate these potential obstacles.

A detailed site survey will be conducted at least one week prior to the seismic
survey to scout the survey lines to identify and log the location of any
obstacles (including debris). This survey will be carried out by a mother vessel
with standalone navigation equipment and will be supported by one to two
chase vessels to clear the area of fish traps and debris in the water that could
come into contact with, and damage, the streamer cables. The mother vessel
will also warn off shipping traffic and fishing vessels in the area. Records will
be kept of all ships and fishing vessels present in the area.

All obstructions in the survey area will be removed approximately one week
before seismic data acquisition. A log will also be kept of all fish traps
removed or moved.

Seismic Survey Phase

Seismic Data Acquisition

During a marine seismic survey, a slow moving survey vessel tows an
impulse-emitting sound source (array of airguns). High energy low frequency
sounds (termed shots; created by the controlled release of compressed air) are
produced by the airguns and directed downwards at the seabed and
underlying sub-seabed geology. These sound waves bounce off the sub-
surface rock formations and return to the surface where the seismic energy is
collected by an array of receivers (hydrophones). The acquired data are then
recorded by onboard computers for subsequent data processing and
interpretation. An illustration of the principle of a typical marine seismic
survey operation is shown in Figure 4.5, and an example of the layout of
streamers and vessel is shown in Figure 4.6.
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Table 4.3

Seismic acquisition can be carried out as 2D or 3D surveys. Although the
surveys are very similar in how they are conducted, there are some
differences. A summary of the key differences are highlighted in Table 4.3.

Differences between 2D and 3D Seismic Surveys

Feature

Size of area covered

2D Seismic Survey

Very wide area

3D Seismic Survey

Target area within a surface
Area earlier investigated with
a 2D survey.

Level of detail

Only the vertical and
horizontal dimension of the
survey area

Reliable interpretation of
depth and quality of surface
for every position in the
survey area

Number of streamers

A 2D survey vessel tows one
streamer containing

A 3D survey vessel may tow
several parallel streamers

hydrophones
Data provided Vertical section (like a slice) of | Three-dimensional image (like
the formation a cube)
Cost Less expensive and reliable More expensive and reliable

than 3D dataset

than 2D dataset.

As part of the planning process of the Project, a seismic survey operational
plan, which comprises detailed sail lines, survey schedule and emergency
response plan, will be prepared. This plan will be reported to MOGE for
review and approval prior the commencement of the operation.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Figure 4.5 Schematics of Marine Seismic Survey
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Figure 4.6 3D Seismic Survey Vessel
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Table 4.4

Survey Program

For this Project, it is proposed to use a broadband seismic technique. The
receivers (hydrophones) will be encased in streamers (at least 16), with an
active length of 8,000 m behind the seismic vessel, at a depth of 12 or 18 m
below the sea surface. Streamers will be separated by 100 m. The source depth
can be varied from 6 m to 8 m.

Specifications of the 3D seismic survey acquisition are shown in Table 4.4.

3D Seismic Survey Operation Parameters

Parameter Detail

Survey area (total) 4,910 km?

Speed of seismic survey vessel | At least 4.0 knots

Receiver 640 channel hydrophones per cable
Number of Streamers At least 16 streamers and will be separated by 100 meters
Streamer Length 8,000 m

Streamer Depth from 12 to 18 m

Streamer Type Solid streamer

Sensor Type Hydrophones

Group Interval 125m

Source Type Airgun

No. of Source Arrays 2

Array Size 15x14m

Max. Output Pressure 2,000 psi (138 bar)

Total Average Volume Approximately 4,800 in3

Shotpoint Interval 250r37.5m

Recording Length 9 seconds

Survey Vessels

The seismic survey will be performed using vessels of varying nature and
function. In particular the fleet will comprise one seismic vessel (towing
vessel), one support vessel and two chase vessels. Vessels will be operated
24h/7d for the entire duration of the survey and approximately 70 personnel
will be involved in the survey. The seismic vessel will move at a speed of
about 4.3 knots, and will follow a pre-planned set of survey lines. The vessel
will utilize GPS to track the exact location of the seismic gear being towed.

At least one smaller escort vessel will accompany the seismic vessel to ensure
that the water ahead is clear of obstructions such as shallow water and fishing
equipment, and to ensure that other vessels do not cross over or otherwise
interfere with the towed equipment. Because seismic vessels have restricted
ability to manoeuvre, they have priority under international maritime law
over vessels which are not similarly restricted.
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4423

4424

4424 (1)

The vessels will be in compliance with international legislation and will be
equipped with accidental/incidental oil spill prevention and response
equipment. In particular all Eni operational facilities and vessels have the
required equipment (according to IPIECA standard and Eni standards) for oil
spill response (TIER 1 level) and personnel trained in the use of such
equipment and spill response techniques. Lights and other internationally
recognised identification/warning signals will be in place, in line with
international shipping regulations.

Demobilization

Upon completion of 3D seismic surveys, all seismic equipment, buoys and
markers will be demobilized from the survey areas and all contracted vessels
will be signed off and released. Shipping and fishing activities in the seismic
area are expected to resume to normal.

Seismic Data Processing and Interpretation

Seismic data recorded on board will be transferred to a specialized processing
center onshore where data will be processed using specific software. Data will
be processed into 3D images, showing subsurface geological structure and
stratigraphy of the targeted hydrocarbon reservoir. These images will be
interpreted by a geophysicist and specialists to delineate the subsurface
geological framework and structure of the surveyed area to determine the
potential and viability of the hydrocarbon reservoir. Such interpretation will
aid future determination of the locations of exploration wells.

Survey Equipment Specifications

3D Seismic Survey Vessel Specifications

Eni is in the tendering process for the vessel for the 3D seismic survey of the
Project. For the purposes of this IEE, it is assumed that the vessel with the
largest potential environmental impact will be used. Based on available fuel
consumption data, the equivalent vessel that could be used for this survey
with the largest potential environmental impact is the Dolphin Geophysical
Sanco Sword DNV 1A1 ICE-1B vessel, which is illustrated in Figure 4.7.
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Figure 4.7

4424 02)

Sanco Sword DNV 1A1 ICE-1B

Source: Eni, 2016
Airgun Array Specifications

Airguns are the standard marine seismic energy source. The seismic energy
pulse is created when a bubble of compressed air is discharged into the water.
An airgun array comprises a number of different sized airguns as this helps to
attenuate the residue bubble pulse and enhance the signal level. As well as
increasing the overall signal levels generated, the interaction of the sources
results in a downward-focused beam, limiting the unwanted spread of the
sound away from the target area.

The seismic survey vessel proposed for the 3D seismic survey, Sanco Sword
DNV 1A1 ICE-1B, uses tuned arrays of BOLT airguns (Figure 4.8), which are
each configured using two single airline umbilicals for sub-array deployment.
The specifications of the BOLT airguns are summarized in Table 4.5.
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Figure 4.8

Table 4.5

4.4.2.4(3)

Example Bolt Airgun (for 3D Seismic Survey)

Source: Sanco Shipping AS

Specifications for Bolt Airgun (for 3D Seismic Survey)

Parameter | Specification

Gun Type Bolt Long Life up to 10,000 cu in

Pressure Release 2000PSI

Sensor Return Yes

Compressor Capacity 3 x N&E 2200 SCFM

Nominal Source Pressure 2000PsI

Gun Controller Distributed System with in water electronics

Timing Resolution 0.1 ms

Near Field Phones SEG-D rev1 8058 IEEE floating point in separatedataset

Depth Indicators AG Geophysical Products - Seismic Source Management System

Maximum Output in Array | 4650 x 2

Total Air Capacity 5085 scfm
Timing Control Gunlink 4000
Depth Range 6m

Source: Sanco Shipping AS
Streamer Specifications

The cable containing the hydrophones is called a streamer. It is towed or
“streamed” behind a moving vessel. Streamers are typically 8 kilometers long.
The streamer detects the very low level of reflected energy that travels from
the seismic source, through the water layer, down through the earth and back
up to the surface, using hydrophones, which convert the reflected pressure
signals into electrical signals that are transmitted along the seismic streamer to
the recording system on board the vessel.

The streamers for the Project survey will be provided with electronic cable
leveling devices (adjustable fins/hydroplanes also known as ‘birds’). These
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4.4.2.4(5)

devices allow the streamers to be raised/lowered in the water column to
optimize their position or to avoid hazards e.g. in the event of very shallow
water depth, seabed obstructions or another vessel sailing across the deployed
streamer.

The streamers are stored in reels onboard the survey vessel; they are then
deployed behind the survey vessel for acquisition operations. The streamers
are accurately positioned/ tracked by GPS and acoustic systems. A real time
digital display of the streamer footprint is available on board the seismic
vessel. This allows the vessel navigators to constantly monitor the vessel and
streamer position relative to other vessels and surface obstructions. The tail
buoy tracks are also readily monitored using the vessel radar.

In 3D operations, groups of sail lines (or swaths) are acquired with the same
orientation, usually utilizing more than one source and many streamers from
the same survey vessel.

For this survey, it is proposed that multiple Sercel Sentinel Solid Streamers
will be used. This type of streamer does not require liquid filling, and is
covered with 3.5 mm polyurethane. Thus, it is elastic and durable in the
ambient environment. The streamer has a 50 mm diameter, and is
approximately 8,000 m long.

Chase Vessel Specifications

Chase vessels will accompany the survey vessel during 3D seismic survey
activities. One vessel, the ‘mother chase vessel” hired by the seismic survey
contractor, will sail approximately 500 m in front of the survey vessel. At least
two chase vessels, typically local fishing boats, will sail on each side and at the
back of the survey vessel at a distance of 500 m.

The key functions of the support/chase vessels are to:

e (lear fish traps on the lines ahead of the survey vessel;

e Direct recreational vessels, sail boats, fishing boats, trawlers, etc away
from the survey vessel or the streamer;

e Remain as close as possible to the survey vessel to provide all
necessary assistance (e.g. crew evacuation); and

e Tow the survey vessel away from dangerous waters/installations in
the event of a loss of power (mother vessel).

Vessel Safety Systems and Operational Controls

The survey vessels for 3D surveys will be equipped with extensive navigation,
radio/satellite communication equipment as well as dual radar systems.
Regular warning messages will be broadcast, advising other vessels in the area
of the proposed operations. A tail buoy will be fitted to the end of each
streamer and will be brightly colored and filled with a radar reflector and
strobe light.
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4.5

In addition, the proposed survey vessels will be equipped with the following
emergency response equipment:

o Fire fighting equipment at engine room, compressor room, instrument
room and accommodation, gun shack; and

e Safety equipment including Emergency Radio Beacon (Epirb), life raft,
survival suites, live vests and life buoys.

Only vessels capable for the operation will be selected. Contractor personnel
are suitably-trained in terms of their job responsibilities and health, safety and
environment (HSE) requirements. Prior to vessel mobilization, Eni has
selection criteria for the technical and HSE specifications on the survey vessel,
the crew qualifications, its operational procedures and equipment. In addition,
all survey operations will be conducted in accordance with the vessels
standard operating procedures which detail the manner in which all
operations are to be conducted:

e Safety Management: main component includes policy of organisation
and responsibility, planning and operation, monitoring on operation
performance, and inspection and review for improvement;

e Survey Planning; and

e Activity Record: record on role and responsibility of key personnel.

These procedures also detail the responses and actions to be taken in the event
of accidental events or upset conditions. A full HSE risk analyses has been
conducted for the specific operation and HSE risks identified for the proposed
survey programme. The HSE risk analyses interface with the operations safety
case for the vessel to ensure that operations can be conducted at a known and
acceptable risk profile.

PROJECT SCHEDULE

The 3D seismic survey will be conducted in Q4 2017. The survey is expected to
have a schedule consisting of five key project activities, as follows:

e Notification of project information to relevant authorities and
stakeholders via MOGE;

o Kick Off Meeting;

e Vessels HSE Audit;

e Site survey and site preparation;

e Seismic data acquisition;

e Demobilization;

e Seismic data processing and interpretation.

Seismic data acquisition, which is the main activity of the seismic survey, is
expected to take 100 days (based on condition of 16 streamers and survey size
4,910 km?) . A tentative project schedule for the 3D seismic survey is presented
in Table 4.6.
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Table 4.6

4.6

4.7

4.7.1

4.7.1.1

4.7.1.2

Project Schedule for 3D Seismic Survey in Block MD-4

Project Activity | Schedule ‘

Notification of Project One month before site survey

Vessel in port Kick Off Meeting & HSE audits of the seismic

and supply vessels

Site survey and site preparation

e Conduct a survey of obstructions e.g. | At least one week before commencement of
fish traps, etc in the survey area, and | seismic survey activity

remove all obstructions as required.

3D Seismic data acquisition in Block MD-4 Starting date: Q4 2017.

The seismic survey is approximately 100 days

Demobilization Q42017

EMPLOYMENT AND ACCOMMODATION

The seismic acquisition personnel will be mainly expatriate personnel
specialized in offshore seismic activities. Local Myanmar fishing vessels that
frequently fish in the area may be engaged as the chase vessels. A total of
about 110 people, including a total of 60 for the 3D survey vessels and 50 for
the support vessels, will be involved in this marine seismic survey. All crew
and specialists will be accommodated on their respective vessels during the
seismic survey. Crew changes of 40 people are expected to be carried out
every 5-6 weeks on the survey vessel and the mother vessel.

LOGISTICS AND UTILITIES
Transportation
Personnel and Material Transportation

The survey vessels will be mobilized directly from their last locations. In case
additional materials and equipment are required during the survey, they will
be transported by support vessels from the support base or helicopter (See
Section 4.7.4).

Waste Transportation

The seismic contractor will comply with applicable MARPOL 73/78
requirements and will transport and dispose of wastes accordingly. In
addition, the contractor may use Eni's Waste Management Plan as a guideline.

Waste will be transported to dispose at authorized waste disposal facilities.
Additional information on waste generation is found in Section 4.8.
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4.7.2

4.7.3

4.7.4

Energy Use

Refuelling and resupplying during the seismic survey will be undertaken with
a supply vessel to port. The survey vessel’s engines will use either Marine
Gas Oil (MGO) or Heavy Fuel Oil (HFO), depending on final choice of
contractor and vessel. Fuel consumption rate for the survey vessels is up to a
maximum of approximately 65 m3/day for the survey vessel (according to
specifications of Dolphin Geophysical Sanco Sword DNV 1A1 ICE-1B vessel),
and 2 m3/day for each of the chase vessels, based on vessels used in previous
surveys.

All electrical demands for operations undertaken on the survey vessel are
provided by batteries and/or diesel generators.

Water Use

Fresh water will be produced on board the seismic survey vessel for
consumption at quantities of approximately 400 L per person per day.

Onshore Activities and Support Base

The only onshore activities required for this project are
mobilization/demobilization vessels, crew transportation between shifts, as
well as potential supply and transportation of additional material and
equipment if required during the survey. The main Support Base for all
seismic activities for this Project will be located at Yangon (Figure 4.9). In case
of emergency, crews and survey staff will be evacuated to the nearest land as
per Eni’s Emergency Response Plan (Annex B).

During the project, employees could generate domestic waste and
wastewaters. According to the planned activities during the development of
the project the port will only be used for standard activities typically related to
shipping activities (food and material supply, refuelling).

The vessels will sail from the Port of Yangon, located in the southern portion
of Myanmar. It is assumed that no new structure will be constructed because
the selected supplier will use existing and available facilities in the Port of
Yangon. This information will be confirmed by selected contractors.

The Port of Yangon is situated at latitude 16°47'N and longitude 96°15'E on the
Yangon River and approximately 32 km inland from the Elephant Point on the
Gulf of Martaban. For all vessels calling to the Port of Yangon, pilotage is
compulsory if they are over 200 GRT (Gross Register Tonnage). Navigation
from the Pilot Station, which is 32 km seaward from Elephant Point, to the
Yangon harbour is generally on a flood tide and has to be timed to cross both
Inner Bar and Outer Bar near high tide to ensure sufficient sea depth.
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Figure 4.9

4.8

4.8.1

Support Base Location

YA + Latitude 16 H47'N
I Longitude 96 HI5'E
*  Yangon Port to Thilawa Port - 16 Km
*  Yangon Port to Elephant Point - 32 Km
AW B ORTARER * Elephant Point to Pilot Station - 32 Km

* All vessels calling to the Yangon Port,
pilotage is compulsory if they are over
200 GRT.
» Tidal Range (The average tidal range )
= A - about 19.3 feet (5.85 m) at spring tide
- about 8.4 feet (2.55 m) at neap tide
*  Current Velocity
- 4 to 6 knots
* Wave

- do not hinder marine operations

- seldom rough with less than (2 m)
wave-height

Source: Aung Min Han, 2013
EMISSIONS, DISCHARGES AND WASTE MANAGEMENT

It should be noted that emissions and discharge data for the proposed activity
are preliminary, based on previous operation records. Assumptions, where
utilized, have been made on a conservative basis.

Air Emissions

The principal atmospheric greenhouse gas emissions during 3D marine
seismic survey operations will comprise exhaust emissions, primarily carbon
dioxide (CO»), nitrogen oxides (NOx), methane (CH,) with small quantities of
un-burnt hydrocarbons and smoke/particulates discharged from propulsion
and power generation equipment on the vessels involved in the survey.

Potential exhaust emissions from diesel engines have been estimated using
Compendium of Greenhouse Gas Emissions Methodologies for the Oil and
Natural Gas Industry (APL 2009), and presented in Table 4.7, assuming worst
case fuel consumption of 65 m3/day for the survey vessel (according to
specifications of Dolphin Geophysical Sanco Sword DNV 1A1 ICE-1B vessel),
and 2 m3/day for each of the chase vessels, based on vessels used in previous
surveys.
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Table 4.7 Indicative Air Emissions by Vessels during 3D Marine Seismic Survey in Block MD-4

Heat from Fuel No. of Vessel Total Duration GHG Emissions (ton COxe)
Consumption (1012 (IDEVE)]
J/day) ®
CO; CH,4 NO
Emission Factor of Diesel Fuel Consumption (tonnes of diesel/ 1012 J)(2 74.1 0.003 0.0006 Total
Global Warming Potential (COze) ©®) 1 21 310
Survey Vessel 2.39 1 100 17,709.9 15.1 44 .45 17,769.45
Mother Chase Vessel 0.073 1 100 540.9 0.47 1.35 542.72
Chase Vessel 0.073 2 100 1,081.9 0.92 2.72 1,085.54
Total Emissions 19,397.71

Note:
@ Using Lower Heating Value from Table 3-8, page 3-20 of Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Natural Gas Industry (API, 2009), that is 3.67x1010
J/m3 diesel consumption.

@ Emission factor of diesel oil for mobile source based on Table 4-3, page 4-17, and Table 4-5, page 4-21 of Compendium of Greenhouse Gas Emissions Methodologies for the Oil and
Natural Gas Industry (API, 2009).
@) Global warming potential (GWP) from Second Assessment Report of Intergovernmental Panel on Climate Change (IPCC), prepared in 1995 by United Nations Framework Convention

on Climate Change (UNFCCC), acceptable in 2008-2012 (and currently still accepted), from Page 3-5 in the Compendium of Greenhouse Gas Emissions Methodologies for the Oil and
Natural Gas Industry (API, 2009).
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4.8.2

4.8.2.1

Effluent Discharges

Wastewater

The principal effluents discharged to the marine environment during survey
operations will comprise grey water (laundry/discharges and other wash
water) and sewage (black water - human body wastes) with small quantities
of drainage water (non-contaminated and contaminated areas e.g. bilge and
machinery spaces) and service water/cooling water system discharge.

Generation rate of grey water from shower, wash basin, washing area, and
kitchen, is calculated as 80% of water consumption (400 liter/person/day), or
equal to 320 liter/person/day. Sewage generation rate is calculated as 80
liter/ person/day. An estimation of grey water and sewage discharged during
the survey is presented in Table 4.8. Total grey water quantity is estimated to
be 3,520 m3, and total sewage quantity is estimated to be 880 m?3, for 100
operation days, for maximum crew number of 60 persons on survey vessel,
and support vessel crew of approximately 20 crew members for Mother Chase
vessel and 30 crew for chase vessels.

The seismic survey vessel would be expected to have an on-board sewage
handling and treatment system in compliance with the requirements of
MARPOL 73/78 Annex IV (Prevention of Pollution by Sewage from Ships; The
Convention for the Prevention of Pollution from Ships, 1973 as amended by
the 1978 Protocol). The vessel’s compliance will be documented via a Sewage
Pollution Prevention Certificate.

The seismic survey vessel would also be expected to fully comply with the
requirements of MARPOL 73/78 Annex I (Prevention of Pollution by Oil); the
vessel compliance will be documented via Oil Record Book, International Oil
Pollution Prevention (IOPP) Certificate, and the installation of an oily water
separator for bilge and machinery space drainage and a slop oil tank.
Discharges of bilge water or drainage from machinery spaces would therefore
be expected to have been treated to a specification of 15 ppm oil content or
lower prior to overboard discharge. The separated slop oil will be handled for
disposal by a licensed contractor (described further in Section 4.8.3.3).

Cooling water (typically a once through system) and surplus service water
(e.g. from a potable water generation system) may also be discharged to the
sea. Discharges from the service water system may contain residual chlorine

(typically <1 ppm).

Other effluents discharged during survey operations such as deck drainage
(e.g. rainfall/ sea spray run-off) and effluents from deck wash down
operations may contain trace quantities of lube oil, cable oil and fuel oil/
diesel.

Wastewater from support vessels will be discharged directly to sea at a
distance of over 12 nautical miles from the nearest shore. Wastewater from the
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Table 4.8

4.8.3

4.8.3.1

survey vessel will be piped to the on-board wastewater treatment system prior
to discharge. The discharge location will be at greater than 12 nautical miles
from the nearest shore. These methods comply with MARPOL 73/78
requirements.

Indicative Effluent Discharges from Vessels during 3D Marine Seismic Survey
in Block MD-4

Sources Total No. of | Grey Water | Sewage Discharges to

Personnel Onboard | Discharges to Sea | Sea (m3%day)*
(m%day)*

Survey Vessel 60 19.2 4.8

Mother Chase Vessel | 20 6.4 1.60

Chase Vessels 30 9.6 240

Total 110 35.2 8.8

Cumulative total for 100-day survey 3,520 m? 880 m3

* Domestic wastewater generation rate = 80% of water consumption (0.40 m3/day)
** Approximately 0.32 m3 per person per day
*** Approximately 0.08 m3 per person per day

Waste Generation and Management
Type of Waste Generated

Wastes from the proposed project consist of non-hazardous waste and
hazardous waste.

Non-hazardous waste is waste which is not harmless but presents a lower
level of risk to human health and the environment. Non-hazardous waste
generated during the 3D seismic survey will include the following;:

e General refuge (e.g. packaging materials, paper/plastic bags and
containers); and
e Food waste from the galleys on the vessels.

Hazardous Waste is as any waste which causes danger 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
comprise solids, sludge, liquid and containerized gas waste. Hazardous waste
generated during the 3D seismic survey will include the following:

e Solvent, thinner, etc.;
e Batteries; and
e (il contaminated materials.
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4.8.3.2

4.8.3.3

Quantity of Waste

A seismic survey only produces small quantities of waste, similar to those
generated by a commercial ship of the same size. Based on previous similar
seismic surveys, the maximum quantity of non-hazardous waste generated is
expected to be 1 kg/person/day, and the maximum quantity of hazardous
waste generated is expected to be 0.1 kg/person/day.

A total of about 110 people, including a total of 60 for the 3D survey vessels
and 50 for the support vessels, will be involved in this marine seismic survey.
Based on a worst case maximum of 110 people and a seismic duration of 100
days, the maximum total quantity of waste produced for this seismic survey
would be as follows:

e 110 kg/day non-hazardous waste, or total of 11 tons non-hazardous
waste for the duration of the seismic survey (100 days).

e 11 kg/day hazardous waste, or total of 1.1 tons hazardous waste for
the duration of the seismic survey (100 days).

Waste Management

Waste management on the seismic vessel will be handled by the seismic vessel
contractor. Eni has a Waste Management Plan, which the contractor may use
as a guideline as applicable. Eni’'s Waste Managent Plan is shown in Annex B.

All vessels over 400 tons gross will fully comply with the requirements of
MARPOL 73/78. There will be a manifest each time waste is transported to
shore, including copies of records identifying type, amount of waste, and time
that waste is received.

Vessels will manage wastes as follows:
General Refuse (Non-Hazardous)

General refuse will be transferred to the support base in Myeik for temporary
storage, and then disposed by Yangon City Development Committee or local
Township Authorities..

Biodegradable Waste (Food, Wastewater)

Food waste on all vessels will be macerated into smaller pieces (25 mm) and
discharged overboard. Wastewater will be treated on site to be in line with
MARPOL 73/78 requirements, and dumped at sea.

Hazardous Waste

All hazardous wastes will be stored in appropriate containers with labels.
Hazardous waste storage area will be designated in accordance with their
Safety Data Sheet (SDS). Hazardous wastes will be transferred to shore at
Myeik, where it is temporarily stored at the Support Base (see Figure 4.9). The
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Figure 4.10

storage location is secure and located far from any sensitive receptors. The
waste will then further be transferred for disposal at authorized waste
disposal facilities, which will be described further below.

In case of leakage or spill of hazardous wastes from a container, all workers
will be evacuated from that area and the assigned team will clean up the
affected area with a spill kits which has been prepared on the vessels, as
shown in Figure 4.10. In addition, clean-up equipment will be provided on the
vessel used for waste transport. If a waste spill occurs, this equipment will be
used immediately to clean-up the waste spill.

Spill Kit

Licensed Waste Contractor and Authorized Waste Disposal Facilities

For the Project, Eni has contracted Golden Dowa Eco-System Myanmar Co.,
Ltd. (GEM) as the licenced contractor to manage its hazardous waste. 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. The location of the waste disposal
facility is shown in Figure 4.11. Current and planned facilities at their waste
disposal facility include the following:

e Controlled Secured Landfill (capacity 400,000 m3);

e Sorting/stabilization facilities (24.5 m x 44 m x 10 m);

o Wastewater and leachate water treatment facility (treatment capacity
35 m3/day);

o Office with laboratory; and

e Incinerator.

Hazardous waste is transported to the waste facility using proper packaging,
fixed securely to vehicles that are appointed for logistics service, and follow
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Figure 4.11

Figure 4.12

strict rules with regards to speed limits and safe driving. An overview of
hazardous waste transportation is shown in Figure 4.12. Hazardous waste at
the disposal facility is treated as shown in Figure 4.13.

Location of GEM Waste Disposal Facility

Hazardous Waste Transportation to GEM’s Disposal Facility

Prevention for leakage of waste to common road, area

- Use a properly packaging ( Drum, Container)

- Fix a packaged waste in cargo and car.

Prevention for car accident

- Appoint properly logistic service( Insurance, Experience, car condition)
- Limit a speed, long time driving and night driving.
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Figure 413  Hazardous Waste Treatment at GEM’s Disposal Facility
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5.1

5.1.1

DESCRIPTION OF SURROUNDING ENVIRONMENT

SETTING THE STUDY LIMITS

The following section describes the environmental, social and health setting of
Block MD-4 as well as the Area of Influence and Study Area 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 Eni, ERM and REM in-house literature. The consultation
undertaken to inform the section is discussed in Chapter 8 of this IEE Report.

The purpose of this review of baseline conditions is to present an
understanding of the potential environmental and social sensitivities of
Block MD-4 as well as the Area of Influence for the Project to make an
informed judgement on the appropriate level of impact assessment.

Study Area

The Project is located in Block MD-4, which is in the Gulf of Martaban (also
known as the Gulf of Moattama), offshore of Myanmar and covers an area of
5,900 kma2. It is approximately 220 km from Dawei and 241 km from Myeik.
Although the proposed 3D seismic survey will only be conducted within
specific areas of Block MD-4, the area within which the exploration activities
may potentially affect resource/receptor and within which potential impacts
(both direct and direct) should be considered, is reffered to as the Area of
Influence.

The area that needs to be studied in the ESHIA process, in order to adequately
understand and characterise the Baseline, is referred to tas the Study Area.
The Study Area encompasses the Area of Influence, and in some cases it may
extend farther, depending on baseline data availability and/or data

aggregation.

Block MD-4 is located 147 km southeast of Narcondam Island, 263 km
southeast of Coco Island, and 280 km southeast of Preparis Island. Although
significantly far from the Project, these islands are considered as within the
Study Area for some environmental and social aspects, as specified within the
relevant sections of this Chapter. The water depth throughout the block
ranges from 1,000 to 2,200 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, as shown in Figure 5.1. The Public Consultation for this project was
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Figure 5.1

5.1.2

conducted in Dawei and Ye’ Phyu Townships in onshore Tanintharyi Region.
The details of this public consultation is provided in Chapter 8 of this IEE
Report.
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Scope of Study

This section describes the environmental, social and health conditions which
could be affected by Project activities within Block MD-4. The following
elements have been considered:
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5.2

521

5.3

e Physical Environment (topographic conditions, climate and
meteorology, geology, oceanography, seawater quality and sediment
quality);

e 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);

e Socio-Economic Components (marine fisheries, marine transportation,
submarine cables and pipelines, demographics, socio-economy, public
health, archaeological resources an tourist attraction and recreational
areas);

e Cultural Components; and

e Visual Components.

METHODOLOGY FOR DATA COLLECTION AND ANALYSIS
Data Sources

Information on environmental, social and health baseline conditions in this
report are based primarily on a desktop review of existing information on the
environmental and social profile of the Project Area and its proximities; it is
meant to be an assessment, primarily based on information obtained from
various publicly available resources and from previous studies in the Area of
Interest, developed in order to provide as far as possible, a high level
assessment of potentially significant environmental, social and health impacts.
The following sources were used to collect the desktop data hereafter
presented:

e Existing reports and studies;

e Government/ authority data;

e Internet research; and

e Collation of in-house existing data archives.

References for all sources will be presented in Chapter 10.
PHYSICAL COMPONENTS

This section presents the physical components inherent the Project Study Area
and includes the following desktop data:

e Geography and Oceanography;
e Climate and Meteorology;

e Geology; and

e Sediment.

Each of the above aspects are discussed in turn below.
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5.3.1

Geography and Oceanography

Myanmar has an area of 676,577 km? and a coastline of 2,832 km. It is located
between latitudes 10° 00' and 28° 30 N' and longitudes 92°10' and 100° 10" E,
with the northernmost areas lying outside the tropics. Myanmar’s continental
shelf covers an area of approximately 230,000 km2, with a relatively wider
portion in the central and southern parts. The exclusive economic zone (EEZ)
is about 486,000 kma2.

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 5.2. Block MD-4 is located offshore, approximately 300 km south of
the Deltaic Coastal Zone, 241 km west of the Tanintharyi Coastal Zone, and
263 km east of the Coco Islands. Administratively, the Deltaic Coastal Zone
lies within Ayeyarwady Region, Yangon Region and Mon State, the
Tanintharyi Coastal Zone lies within Tanintharyi Region, and the Rakhine
Coast lies in Rakhine State

The Taninthary Coastal Zone, which is the most relevant coastal zone to Block
MD-4, 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 Taninthayi Yoma mountain range.
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Figure 5.2 Coastal Zones of Myanmar

95°0'0"E 100°0'0"E
2
&
z 9|
o =]
3 8
R
&
z 5
3 3
o
—
&
=
-
=
=3
&
<
0
(=)
&
w2
- 4
z & o
5 — 9
N :
(=)
-
o
95°0'0"E. 100°0'0"E
Legend
Block MD-4
. 0 50 100 200
T I ilometers
Scale 1 : 7,300,000
WGS 1984 UTM Zone 46N
Source: ERM (2016)
ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsmIC [EE May, 2017

5-5



5.3.1.1

Figure 5.3

Currents and Tides

Specific information on oceanography in the Gulf of Martaban is limited;
however there is information available on the Andaman Sea, which will be
presented below. The Gulf of Martaban is located in the northeast corner of
the Andaman Sea, so the data is considered relevant.

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 . Figure 5.3 shows water circulation during
the two monsoon seasons.

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) @)

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 km?2 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 sq km.

1) Limpsaichol, Undated

2 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
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53.1.2

Figure 5.4

The edge of the highly turbid zone migrates back-and-forth in-sync with every
tidal cycle by nearly 150 km. @

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 @.

Bathymetry

Depths within Block MD-4 range from 1,000 m to 2,200 m.. A map of
bathymetry surrounding Block MD-4 is shown in Figure 5.4

Bathymetry Surrounding Block MD-4
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28th-2012/
@ National Geospatial-Intelligence Agency, 2005
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5.3.2

5.3.2.1

5.3.2.1 (1)

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 MD-4
area is primarily influenced by the Northeast (NE) Monsoon and the
Southwest (SW) Monsoon, and the short transitional periods between them. @

The Andaman Sea’s monsoon regime generates four (4) distinct seasons,
which can be described as follows:

e Winter (December to April) - The Northeast Monsoon brings sparse
rainfall, mild temperatures, and lower humidity.

e Spring (April and May) - This transition period between monsoons is
hot with highly variable weather.

e Summer (June to September) - The Southwest Monsoon is
characterized by cloudiness, overcast skies, frequent light rain, and
interspersed with thunderstorms.

e Autumn (October and November) - This post-monsoon transition
period is generally dry and cool.

Temperature

Onshore Temperature in Tanintharyi Region

In the Tanintharyi Region (241 km east of Block MD-4), 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 @. Monthly average temperature for
Tanintharyi Region is shown in Figure 5.5.

1 Britannica Encyclopedia, 2009

@) http:/ /www.tanintharyi.climatemps.com
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Figure 5.5 Monthly Average Temperature for Tanintharyi Region

Mergui, Tanintharyi, Myanmar Average Temperatures
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5.3.2.1(2) Onshore Temperature on Coco Island

On Coco Island (263 km northwest of Block MD-4), the average hottest
temperature is 31°C, and the average lowest temperature is 22 °C. Coco Island
has a tropical monsoonal climate with a dry season and a heavy monsoon the
rest of year, with no cold season . Monthly average temperature for Coco
Island is shown in Figure 5.6.

1) http:/ /www.coco-island.climatemps.com/
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Figure 5.6

53.2.1 (3)
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Monthly Average Temperature for Coco Island

Coco Island, Myanmar Climate Graph (Altitude: 3 m)
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Sea Surface Temperature in Project Area

Data from the northern Myeik archipelago (located over 241 km / 149 miles
from Block MD-4) shows that the temperature is very uniform. MODIS
satellite data O between 2002 and 2014 show that SST averages between 28
and 30 °C. During the period, the highest SST was in 2005 (33.5 °C) with the
lowest in 2009 (26 °C).

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 ®. Over 90% of the rain falls
between mid-May and mid-November. Annual average rainfall of Yangon is
about 2,681 mm ©).

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.

) http:/ /www.arcbc.org.ph/wetlands/ myanmar/mmr_irrdel.htm

3) http://www.yangon.climatemps.com/ precipitation.php
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Table 5.1 shows monthly rainfall data for Coco Island, with September
receiving the most average rainfall (761 mm), and March receiving the least (4
mm).

Monthly Average Rainfall Data for Coco Island

[on | b | i | Ape | iy | | i | v | sep [ Ot | v | e

Average
Rainfall | 29 9 4 32 | 246 | 472 | 437 | 464 | 761 | 184 | 161 | 37 2836
(mm)

Source: http:/ /www.coco-island.climatemps.com/ precipitation.php
Tropical Cyclones

A tropical 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 @. The Arakan Coast, northwest of Block MD-4, is more likely to be
struck by a cyclone during the autumn transitional season, but the Gulf of
Martaban is rarely affected ©@. In addition to the damages caused by high
winds, storm surges generated by the cyclones in the region usually flood the
densely populated Ayeyarwady river delta region lowlands and other coastal
regions along the Gulf of Martaban.

Table 5.2 shows all tropical cyclones recorded within 200 km of Block MD-4
since 1945. Figure 5.7 shows historical cyclone tracks in the vicinity of Block
MD-4.

1) http:/ /www.aoml.noaa.gov/hrd/tcfaq/Al.html
) Asian Disaster Reduction Centre, 2003
3) National Geospatial-Intelligence Agency, 2005
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Table 5.2

Historical Cyclones within 200 kmn of Block MD-4 (1945 - 2015)

Storm Name | Max Saffir-Simpson Date
TD:THIRTY 2013 TD Nov. 01, 2013 to Nov. 21, 2013
PHAILIN 2013 TD Oct. 7, 2003 to Oct. 14, 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
03B 1975 TS May. 4, 1975 to May. 8, 1975
17B:SALLY 1972 TD Nov. 30, 1972 to Dec. 8, 1972
02B 1966 TS May. 16, 1966 to May. 18, 1966
NOT NAMED 1965 N/A Oct. 28, 1965 to Oct 31, 1965
14B 1964 TS Nov. 16, 1964 to Nov. 28,1964
NOT NAMED 1964 NR Oct. 11, 1964 to Oct. 17, 1964
NOT NAMED 1958 NR Oct. 17, 1958 to Oct. 21, 1958
01B 1956 TS Feb. 8, 1956 to Feb. 11, 1956
01B 1953 TD Jan. 27,1953 to Jan. 30, 1953
19W:VAE 1952 NR Oct. 15,1952 to Oct 24,1952
10B 1952 TS Oct. 22,1952 to Oct 23,1952
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 ()
HS5 - 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) https:/ /coast.noaa.gov/hurricanes/?redirect=301ocm, Accessed February 2017
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Figure 5.7 Historical Cyclone Track within 200 km of Block MD-4 (1945 - 2015)
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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

5.3.3.1

Geology
Geological Setting

MD-4 is located in the Gulf of Martaban in the Moattama/Andaman basin.
This basin started its development in the Oligocene as a back-arc basin in the
east -west development of the Andaman rift and was gradually overlapped
since Mid Miocene by the establishment of a major dextral shear system along
the Sagaing fault zone, getting almost a classic pull apart basin configuration.

Horst and graben structures developed since Upper Oligocene -Lower
Miocene with the opening of the Andaman sea; the morphology of the area
was dominated by a terrace area (Mergui terrace) and a main depocenter area
(Deep Terrace Zagawa trough). During Middle Miocene the movement of the
Sagaing fault took place and resulted in a deepening of the whole area. Since
Middle Miocene the previous syn rift interval was tilted in a series of easterly
dipping faulted blocks. Inversion structures developed associated with strike
slip fault zone, especially along the Sagaing fault. The overall environment
was probably a broad marine shelf where sediments, coming mainly from
northeast of the Irrawaddy Delta, were deposited in compartmentalized
grabens.

Figure 5.8 shows the geological setting for Block MD-4.

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEisMIC IEE MaAY, 2017

5-14



Figure 5.8

5.3.3.2

Geological Conditions for Block MD-4
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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 . 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 on the Richter scale, as well as a
magnitude 6.8 earthquake that occurred on the Sagaing fault in Myanmar on
November 11, 2012 @. 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

)] Theilen and Pararas-Carayannis (2009) Op cit.
@) http:/ /www.earthobservatory.sg/news/strong-quake-myanmar#.U4wBIncxXmQ, Accessed May 2014
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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 5.9 and a historical earthquake map of
Myanmar is shown in Figure 5.10.

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 ®.

Figure 5.9 Map of Earthquakes with Shallow-Focus Epicentre for Period 1965-2005
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1) Union of Myanmar (2009), Op cit.
) http:/ /www.usgs.gov/
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Figure 510  Neotectonic Map of Myanmar
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Source: http://www.earthobservatory.sg/news/strong-quake-myanmar#.U4wBIncxXmQ , 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
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54

Sediment

Sediments from the Ayeyarwady River, consisting of silty clay, discharge into
the Andaman Basin, with an annual load of about 265 10¢ metric tons. 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. According to the National
Institute of Oceanography, studies of the sediment texture, depth of the water,
etc., indicate that the sea floor in the Gulf of Martaban, the surrounding
coastal areas and estuaries are covered with silty clays and subject to constant
settling and resuspension due to tidal forces. The shallowness (less than 30
meters deep) of the gulf allows the tidal currents mix the waters and bring the
resuspended material to the surface ®.

Beyond a depth of 30 m (outside the Gulf of Martaban, and including Block
MD-4), 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.

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:

e Marine Fishes, Squid and Sharks;

e Plankton;

e Benthos, Deep Sea Squid, Lobster and Shrimp;
e Seabirds;

e Marine Mammals;

e Marine Turtles;

e Sensitive Ecosystems; and

e DProtected Areas.

Where appropriate, discussion of the above will focus on the main sensitivities
present in the Project area, particularly with regards to species that have an
IUCN Red List Category of “Near Threatened (NT)”, “Vulnerable (VU)”,
“Endangered (EN)”, or Critically Endangered (CR)"2.

1) http:/ /www.eosnap.com/sediments/sediments-by-ayeyarwady-delta-and-gulf-of-martaban-myanmar-february-
28th-2012/

2 http:/ /www .iucnredlist.org/ technical-documents/ categories-and-criteria
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Figure 5.11

Marine Fishes, Squid, and Sharks
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 5.11).

Fish Types in Myanmar Waters

Sea Surface

Coral
" Reef Associated

Pelagic

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 MD-4. 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 MD-4 ).

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.

1) Foundation for Ecological Recovery (FER). Abundance of Parlain Natural Resources and Communities.
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Table 5.3

These nursery areas lie outside the Study Area. Any potential coral habitat is
over 147 km from the 3D seismic survey area, and therefore range restricted
reef species are unlikely to be in the vicinity of the 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:),
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 5.3).

Species-Wise Catch of Big Pelagic Fish

Operation No. Thresher | Sword Sail
Fish Fish Ray Lancet Other

1 0 1 0 0 0 1 2
2 2 5 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 47 0.59 1.47 0.59 0.29 1147

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” .
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54.1.3

54.14

Table 5.4

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 @ of the family Ommastrephidae (Sub-order
Oegopsida) account for about 65% of the world’s commercial cephalopods @,
which totaled about 2.6 million in 1991 ©.

Sharks

Southern Myanmar has a known shark fishing industry, with landing
sitesidentified at the following ports: Sittway on the Rakhine Coast, Haing-Gyi
on the Ayayawady Delta Coast and Myeik on the Taninthayi Coast.®. Myeik,
the port closest to Block MD-4, is located approximately 240km to the east the
block. Sharks are captured as target species of shark-longline and also as by
catch from trawling.

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
protected areas starting from "Ross" island (12° 13' N, 98° 05.2' E) to "Lampi"
island (10° 48' N, 98° 16.1' E) - as will be discussed later in Section 5.4.8 and
shown in Figure 5.21.

Summary of IUCN Red List Classification for Species found in Project Area

Table 5.4 shows a list of fish, squid, and sharks that are found within 50 km of
the Project Area that have an IUCN Red List Category of “Near Threatened
(NT)” or higher. This list is based on data obtained from the Integrated
Biodiversity Assessment Tool (IBAT), for species observed within 50 km of the
Project Area, obtained on April 13th, 2017. These species are considered to be
the most sensitive to any environmental impacts from the Project.

IUCN Red List for Fish, Squid, and Sharks found within the Project Area

Taxonomic Species Common name IUCN Red List

group Category

Fishes Alopias pelagicus Pelagic Thresher vu
Fishes Alopias superciliosus Bigeye Thresher Shark VU
Fishes Alopias vulpinus Common Thresher | VU
Shark
Fishes Carcharhinus falciformis Silky Shark NT
Fishes Carcharhinus longimanus Oceanic Whitetip Shark | VU
Fishes Carcharodon carcharias Great White Shark VU
Fishes Himantura leoparda Leopard Whipray \48)

1 Roper et.al., 1984

@) 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

(5) FAO, 2004
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54.25

Taxonomic | Species Common name IUCN Red List

group Category

Fishes Isurus oxyrinchus Shortfin Mako VU
Fishes Isurus paucus Longfin Mako \48)
Fishes Kajikia audax Striped Marlin NT
Fishes Prionace glauca Blue Shark NT
Fishes Pseudocarcharias kamoharai | Crocodile Shark NT
Fishes Rhincodon typus Whale Shark EN
Fishes Scomberomorus commerson | Narrow-barred Spanish | NT
Mackerel
Plankton

Plankton are tiny organisms that travel along the ocean currents. The two
main categories of plankton are zooplankton and phytoplankton.
Phytoplankton are plants, and they obtain their energy through the
conversion of sunlight in photosynthesis and pull nutrients from the water
around them. Zooplankton are animals that generally feed upon other
plankton, including phytoplankton and zooplankton, along with bacteria and
various types of particulate plant matter.

Phytoplankton are primary food producers in the sea and through
photosynthesis, they produce food for zooplanktons which are then consumed
by organisms higher up in the food chain (Spencer, 1975 ).

Zooplankton

In 2007, the Bay of Bengal Initiative for Multi-Sectoral Technical and Economic
Cooperation (BIMSTEC) conducted a b58-day collaborative survey to
determine the composition, abundance and distribution of phytoplankton and
zooplankton in several areas of the Bay of Bengal @. One of the areas of the
study (“Area C”) was located within the Gulf of Martaban, and relatively near
to Block MD-4, as shown in Figure 5.12.

In general, the zooplankton community in Area C was found to consist of 147
species and 87 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
5.13. As shown in the figure, total zooplankton abundance ranged fom 207 to
298 individuals per m? in Block MD-4, which can be considered quite high in
comparison to the other areas of the study.

1) Spencer, C.P. 1975. The micronutrient elements. In: Riley, J. P. and G. Skirrow. (eds.). Chemical Oceanography.
Vol.II 2nd edition. Academic Press Inc., London. Pp- 245-300.

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 5.12

Sampling Stations for Zooplankton in the Bay of Bengal
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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 5.13

54.2.6

Distribution and Abundance of Total Zooplankton (individuals/m3)
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Phytoplankton

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 @. 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 5.14.

Cell densities of phytoplankton in Area C 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 contrary, very
low percentage of abundance of Chaetoceros compressus which was present as a

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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Figure 5.14

dominant specie was found from high total phytoplankton density. Results of

the survey are shown in Figure 5.15 and Figure 5.16.

Overall, the study showed that the Andaman Sea, including in the Project

Area, is productive with high phytoplankton densities.

Sampling Stations of Phytoplankton in the Bay of Bengal
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Figure 5.15

Phytoplankton Density (cells/liter) in the Surface Layer
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Source: Boonyapiwat et al, 2008 ()

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 5.16

5.4.3

54.3.1

Dominant Phytoplankton Species in the Bay of Bengal

INDIA
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10°N

5N - - — L
80°E 85°E 90°E 95°E 100°E

O Oscillatoria ervthraea ‘ Chaetoceros compressus . Chaetoceros lorenzianus

. Climacodium frauenfeldianum . Proboscia alata ‘ Pseudonitzschia pseudodelicatissima

Source: Boonyapiwat et al, 2008 ()
Note: Dominanace determined in terms of percentage of abundance at each station within the
Area.

Benthos, Deep Sea Lobster and Deep Sea Shrimp
Benthos

A study on benthic macroinvertebrate community structure and distribution
in the Gulf of Martaban was conducted in June 2012 ®). Figure 5.17 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 5.5.

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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Figure5.17  Location of Stations for Benthos Sampling
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Table 5.5

5.4.3.2

544

54.4.1

Average Abundance of Macrofauna Taxa (no./m?) in Different Depth Zones

Table 1—Average abundance of marcofauna taxa (No./ n.l])

i different depth zone.
Depth (m) 20-30  51-100  101-200 201-1000
Faunal groups
Foranuniferans 085 134 32 9
Hydrozoans 0 4 12 0
Anthozoans 18 3 0 ]
Nemertines 13 5 16 0
Nematodes 0 3 0 8
Echiuroids 3 3 0 0
Polychaetes 274 424 508 102
Ostracods 25 13 32 0
Harpacticoids 60 66 135 17
Cumaceans 0 7 4 0
Tanaidacean 10 4 12 0
Isopods 13 24 4 6
Amphipods 161 138 146 9
Macrurans 63 23 0 ]
Anomurans 1 1 0 0
Brachyurans 11 12 0 9
Stomatopods 4 2 0 0
Gastropods 4 22 8 3
Pelecypods 23 40 8 11
Ophiuroids 21 23 0 14
Echinoids 0 1 0 0
Crinoids 1 2 0 0
Holothureids 1 2 0 0
Fish larvae 7 4 8 0
Amphioxus 11 0 0 0
Flat worms 1 1 0 0
Miscellaneous 20 17 0 3

Source: Ansari et al, 2012
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.

Seabirds
Seabirds Overview

Myanmar’s important areas for seabirds/shorebirds are the Ayeyarwady
Delta, Central Tarnintharyi Coast and northern Mergui Archipelago, and
Moscos Islands Wildlife Sanctuary @.

Offshore seabirds in Myanmar waters include terns, gulls, storm petrels,
Jaegers (also known as Skuas), tropicbirds, boobies, noddies and frigatebirds.

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.

) IUCN, 1989
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54.4.2

Seabird species tend be highly migratory, far ranging and widely distributed
away from breeding areas. Offshore Myanmar waters, including Block MD-4,
are used by seabirds for foraging and loafing (resting). The seabird species of
Myanmar, according to Avibase and Birdlife International, are listed Table 5.6.

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 5.7 summarizes the most important waterbird
numbers (Clark & Zockler).

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, although it is not protected by
Myanmar legislation. It is suspected that it has a very small population, which
is restricted only to Narconam Island, a small (6.8 km?) island east of the
Andaman Islands, located 147 km norththwest of Block MD-4. 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) ®. 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 Narcondam Island by Raman
et al (2013) @ found an average hornbill density of 167 individuals/kma?.

1) Hussain, SA (1991). "Some urgent considerations for the conservation of Narcondam Island". Newsletter for
Birdwatchers. 31 (5&6): 6.

2 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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Table 5.6

Scientific Name Scientific Name

Seabird Species in Myanmar

Species

Common Name

Hydrobatidae Storm-petrels Oceanodroma Swinhoe’s Storm Petrel
monorhis
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 Sula leucogaster Brown Booby
boobies
Fregata andrewsi Christmas Island Frigatebird
Stercorarius pomarinus | Pomarine Jaeger
Stercorarius Parasitic Jaeger
parasiticus
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 Bridled Tern
anaethetus
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
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Table 5.7

Scientific Name Scientific Name

Common Name

Phalacrocoracidae Cormorants Phalacrocorax niger Little Cormorant
Phalacrocorax Indian Cormorant
fuscicollis
Phalacrocorax carbo Great Cormorant

Stercorariidae Skuas and jaegers | Stercorarius pomarinus | Pomarine Jaeger

Procellariidae Petrels and

shearwaters

Pelecanoididae Diving-petrels

Fregatidae Frigatebirds

Alcidae Auks

Source: Avibase, Bird Life International @

Seabird Counts in the Gulf of Martaban, 2008-2012

Estimated Average

2010 | 2011 Annual Total (2008-

2012)
Spoon-billed CR 48 (75) 199 140-220
Sandpiper
Little Cormorant 40 40-100
Bar-headed 1 1
Goose
Ruddy Shelduck 950 118 24 1,200
Common 1
Shelduck
Northern Pintail 80 150
Eurasian Wigeon 284 300
Northern
Shoveler
Garganey
Tufted Duck
Lesser Whistling 2,400 2,400
Duck
Grey Heron 4 203 20 200-400
Purple Heron 11 40
Great Egret 3 285 120 300-600
Intermediate 10 370 400-800
Egret
Little Egret 5 150 140 150-300
Indian Pond 13 11 140 150-300
Heron
Painted Stork 140 4 150
1) http:/ /avibase.bsc-eoc.org/avibase.jsp?lang=EN
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Estimated Average

Species Annual Total (2008-
2012)

Asian Openbill 2 10
Black-headed VU 133 6 150-300
Ibis
Glossy Ibis 80 80
Little Heron 3 10
Night Heron 6 30 200
Pied Avocet 1 -
Red-Wattled 6 1 -
Lapwing
Grey Plover 9 224 220 250-500
Pacific Golden 1,013 | 7,726 250 8,000-10,000
Plover
Greater 1,320 | 418 1,102 1,000-1,500
Sandplover
Lesser 8,963 | 18,032 | 13,850 25,000-40,000
Sandplover
Kentish Plover 2,504 | 8,131 | 7,193 10000-20,000
Little Ringed 348 606 8 800-2,000
Plover
Common Ringed 1 12 1 1
Plover
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 42 40
Dowitcher
Black-tailed NT 252 | 3,405 3,500-5,000
Godwit
Bar-tailed 136 227 250-400
Godwit
Northern 372 | 1,776 90 2,000-3,500
Greenshank
Marsh Sandpiper 70 149 40 150-300
Common 211 43 152 300-400
Sandpiper
Common 1,958 | 4,617 640 4,500-8,000
Redshank
Spotted 1,312 190 1,400-2,000
Redshank
Terek Sandpiper 317 316 1 320-500
Nordmann's EN 2 7 1 7-20
Greenshank
Wood Sandpiper 12 11 6 20
Green Sandpiper 3 3 1 10
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Estimated Average

Species Annual Total (2008-

2012)

Great Knot VU 458 500-1,000

Red Knot 3 18 2 20-40

Broad-billed 1734 | 1,224 | 2,121 4000 4,000-5,000

Sandpiper

Curlew 2,323 | 6,762 | 5,728 7,000-12,000

Sandpiper

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 17 29 30-60

Turnstone

Pallas’ s Gull 2,473 521 405 2,500-3,000

Brown-headed 43 667 250 1,000-2,500

Gull

Gull-billed Tern 125 15 120-250

Little Tern 68 120 250-400

Common Tern 50

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 2,815 225 3,000 3,000-5,000

Tern

Black Tern 10 10

Small Pratincole 145 123 120-250

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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54.4.3

Table 5.8

54.5

5454

Summary of IUCN Red List Classification for Species found in Project Area

Table 5.8 shows a list of birds that are found within 50 km of the Project Area
that have an IUCN Red List Category of “Near Threatened (NT)” or higher.
This list is based on data obtained from the Integrated Biodiversity
Assessment Tool (IBAT), for species observed within 50 km of the Project
Area, obtained on April 13th, 2017. These species are considered to be the most
sensitive to any environmental impacts from the Project. Although the
Narcondam Hornbill has not been found within 50 km of the Project Area as
per this IBAT data, it is still presumed that it has significance presence on
Narcondam Island and therefore may occasionally be present in the Project
Area.

IUCN Red List for Birds found within 50 km of the Project Area

Taxonomic Species Common name IUCN Red List
group Category

Birds Hydrobates monorhis Swinhoe's Storm-petrel NT

Marine Mammals

Two major groups of marine mammals occur in the waters of the Union of
Myanmar; namely sirenians and cetaceans. These are discussed further below.
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”.

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 ). 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 MD-4 is located
offshore, it is assumed that cetacean species may occasionally pass within or
close by the block.

The Irrawaddy Dolphin is found in the Mekong, Ganga, Brahmaputra and
Ayeyarwady rivers. There is currently insufficient data to accurately assess the

1) ASEAN Agreement on the Conservation of Nature and Natural Resources. Kuala Lumpur, 9 July 1985
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54.5.5

54.5.6

population status in Myanmar. IUCN estimates a population of 58-72
specimens in the Ayeyarwady River ). 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.

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 1 and II of Convention of
International Trade in Endangered Species of Wild Fauna and Flora (CITES) in
response to concerns about the potential for international trade in live
specimens to adversely affect wild populations, of which Myanmar is a
member country.

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 @, 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. ©)

Summary of IUCN Red List Classification for Species found in Project Area

Table 5.9 shows a list of mammals that are found within 50 km of the Project
Area that have an IUCN Red List Category of “Near Threatened (NT)” or
higher. This list is based on data obtained from the Integrated Biodiversity
Assessment Tool (IBAT), for species observed within 50 km of the Project
Area, obtained on April 13th, 2017. These species are considered to be the most
sensitive to any environmental impacts from the Project.

(1)  TUCN, 2011
(@  TUCN, 2013

®) Ilangakoon and Tun, 2007
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Table 5.9

5.4.6

IUCN Red List for Mammals found within 50 km of the Project Area

Taxonomic Species Common name IUCN Red List
group | Category
Mammals Balaenoptera musculus Blue Whale EN

Mammals Physeter macrocephalus Sperm Whale VU

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 5.10. However, Loggerhead and Leatherback turtles are
assumed to be almost extinct in Myanmar waters @. All except for the Green
Turtle have been observed near the Project Area, as will be discussed shortly.

All marine turtle species share similar life cycle characteristics, which include
migration from foraging areas to mating (inter-nesting) and nesting areas @.
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 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 counted at least 35
nesting sites in areas along the coastal regions of Myanmar ©¢). 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.
As the closest turtle nesting site is over 170km from Block MD-4 (as shown in
Figure 5.18), these sites are not expected to be affected by the Project.

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
Myanmatr’s coast is unknown.

1) http:/ /www.ioseaturtles.org/pom_detail. php?id=61

@) 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

3) Pyi Taw, 2009
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Table 5.10

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 .

Turtle distribution in Myanmar is shown in Figure 5.18.

Distribution of Marine Turtles in Andaman Sea

Species
Locations | Leatherback Hawksbill Loggerhead Green Olive Ridely
(Dermochelys (Eretmochelys (Caretta (Chelonia (Lepidochelys
coriacea) imbricata) Caretta) mydas) olivacea)
Myanmar | Ayeyarwady | Ayeyarwady Rakhine Ayeyarwady | Ayeyarwady
Region, Region, State Region, Region,
Taninthayi Rakhine State, Rakhine Rakhine State,
Region and Taninthayi State, Mon Mon State,
Yangon Region and State, Taninthayi
Region Yangon Region Taninthayi Region and
(Coco Island) Region and Yangon Region
Yangon (Coco Island)
Region (Coco
Island)
IUCN Vulnerable Critically Endangered | Endangered | Vulnerable
Status® Endangered

Source: ) JUCN (2014) The IUCN Red List of Threatened Species Version 3.1 (latest version)
http:/ /bim.aseanbiodiversity.org/mmchm/index.php?option=com_content&view=ar
ticle&id=21&Itemid=27

1 Hamann et al, 2006
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Figure 5.18

Turtle Distribution in Myanmar according to UNEP-WCMC Database
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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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54.6.7

Table 5.11

54.7

5.4.7.1

Summary of IUCN Red List Classification for Species found in Project Area

Table 5.11 shows a list of turtles that are found within 50 km of the Project
Area that have an IUCN Red List Category of “Near Threatened (NT)” or
higher. This list is based on data obtained from the Integrated Biodiversity
Assessment Tool (IBAT), for species observed within 50 km of the Project
Area, obtained on April 13th, 2017. These species are considered to be the most
sensitive to any environmental impacts from the Project.

IUCN Red List for Turtles found within 50 km of the Project Area

Taxonomic Species Common name IUCN Red List
group Category

Reptiles Caretta caretta Loggerhead Turtle VU

Reptiles Dermochelys coriacea Leatherback VU

Reptiles Eretmochelys imbricata Hawksbill Turtle CR

Reptiles Lepidochelys olivacea Olive Ridley VU

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.

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 ®),@. According to UNEP (2004), coral reefs in
Myanmar represent 0.66% of the world’s reefs, covering an area of 1,870 km?2.
56% of Myanmar’s reefs are threatened. ® 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
(Pe, 2004) @, which are located 263, 280, and 147 km from Block MD-4,
respectively. The coral reefs on these islands have only been minimally
surveyed ©. The nearest coral reef to the Project is at Narcondam Island,
approximately 147 km to the southwest of Block MD-4 as shown in Figure

1) Zau Lunn, Undated. Status and challenges of coral reef monitoring in Myanmar, Flora International (FFI)

@) 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

®) 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).

(©)] WRI,2002
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5.19. A study on Narcondam Island by Raman et al (2013) @ 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 @.

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 155 km to the southeast of
Block MD-4, is diverse in coral with 518 species recorded by the Marine
Science Department of the University of Mawlamyine ©.

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 ¢). 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) ©.

Mangrove occurrence in the three (3) Myanmar coastal zones are shown in
Table 5.12. As Block MD-4 is located far offshore from coastal mainland and
islands, there are no mangroves in the Project area. The closest mangrove
plantation is located approximately 246 km from Block MD-4; mangroves will
therefore not be affected by the Project.

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.

2 CURRENT SCIENCE, VOL. 105, NO. 346 3, 10 AUGUST 2013

3) Zau Lunn. Status and challenges of coral reef monitoring in Myanmar. Flora and Fauna International

4) Mangrove Service Network, 2006

®) Retrieved form IUCN (2014) version 3.1
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Table5.12  Mangrove Forest Areas in Myanmar

State/ Region Remark
Rakkhine State 647.77 64,777 Coastal
Ayeyarwady Region 1,773.3 177,328 Coastal and delta
Tanintahryi 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
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Figure 5.19

Map of Sensitive Areas near Block MD-4
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54.7.3

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 . The Myanmar fishermen call the seagrasses "Leik Sar Phat Myet",
meaning grass for the turtles @. 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. ©)

Based on data from U. Soe-Htun and Tint Swe (2013) », 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.

There is no seagrass in close proximity of Block MD-4, due to its location far
offshore from coastal mainland or islands. The nearest seagrass is
approximately 198 km in the northeast of Block MD-4, and therefore seagrass
will not be affected by the Block MD-4 Project.

@ World Bank, 2006

) 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 %200verview %200f %20Current % 20Status % 200f % 20
Myanmar %20Marine %20Environments_U_Soe_Htun_(10.1.14).pdf,
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5.4.8 Protected Areas
A total of 43 protected areas have been established or proposed in Myanmar,
and are shown in Figure 5.20.
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. Ross Island is a “Shark
Protected Area”, where shark fishing is prohibited.
All of these protected areas are located far from the project, over 132 km from
Block MD-4, and are not expected to experience any impact or influence from
the project operations. The proximity of these protected areas to Block MD-4
are presented in Figure 5.21.
The nearest protected areas to the Project are shown in Table 5.13.
Table 513  Protected Areas near the Project
No Name National Year Location and Area Distance to Key
Designation | Established Coordinates (km2) Project (Km) Species
Protected
1 | Lampi National 1996 Taninthayi 205 Coral Reefs, Lampi
Islands N.P | Park Region, Boke Mouse Deer and | Islands N.P
Pyin Township, Salon Ethnic
10°50'N, 98°12'E Groups
2 | Mainmahla | Wildlife 1993 Ayeyarwaddy 137 | Mangrove, Salt- | Mainmahla
Kyun W.S Sanctuary Region, Bogale water Kyun W.S
Township, Crocodiles,
15°58'N, 95°17'E Birds Spp.
3 | Moscos Wildlife 1927 Taninthayi 49 Barking Deer, | Moscos
Island W.S Sanctuary Region, Yebyu Sambar Deer, Island W.S
and Launglon Swiftlets
Townships,
14°04'N, 97°50’E
4 | Thamihla Wildlife 1970 Ayeyarwaddy 0.88 Olive Ridley, Thamihla
Kyun W.S | Sanctuary Region, Green Turtle, | Kyun W.S
Ngaputaw Logger Head
Township, Turtle,
15°51’N, 94°16’E Leatherback,
Hawksbill
Turtle

Source: Myanmar Protected Areas: Context, Current Status and Challenges, 2011
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Figure 520  Protected Areas and ASEAN Heritage Parks in Myanmar
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Figure5.21  Marine Protected Areas near the Project
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5.5

5.5.1

5.5.2

5.5.2.1

Soc10-ECcONOMIC 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:

e Introduction and Areas of Interest

¢ Administrative Structure and Demographics
e Overview of Socio-Economy

e Marine Fisheries;

e Shipping andNavigation;

e Regional Oil and Gas Exploration;

e Public Health; and

e Tourist Attraction and Recreational Areas

Introduction and Study Area

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 MD-4 is vital to the assessment of social
impacts, if any, on local communities.

Initial consultation with regional authorities during the scoping process of the
IEE Study indicated that fishers potentially active within Block MD-4 were
most likely to come from Tanintharyi Region. Therefore this region forms the
social Study Area.

Administrative Structure and Demographics
Administrative Structure

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 km? 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 ). The administrative structure of
Tanintharyi Region is provided in Figure 5.22.

1) http:/ /www.unicef.org/ myanmar/Tanintharyi_Region_Profile_Final.pdf
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Figure 5.22

5.5.2.2

Administrative Divisions of Tanintharyi Region
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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.2

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. 3

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 km2 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.*

Tanintharyi Region

1) data.unhcr.org/thailand/ download.php?id=221
2 http:/ /www.themimu.info/country-overview
3 http:/ /myanmar.unfpa.org

4 http:/ /www.themimu.info/census-data
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Table 5.14

A broad demographic overview of Tanintharyi Region is summarized in Table
5.14.

Broad Demographic Overview of Tanintharyi Region

Attribute | Tanintharyi Region
Total Population 1,408,401
Area 43,328 km?
Population Density (persons per km?) 32.5
Population between 0-14 years 478,027
Sex Ratio 1,010 females per 1,000 males
Rural Population % 76%
Urban Population % 24%

Source: Census data by MIMU, 2015

The total population for Tanintharyi Region as per the MIMU 2014 report is
1,408,401. Out of the total population, 700,619 were males and 707,782 were
females. The total population of Tanintharyi Region represents 2.7% of the
total population of Myanmar and ranks 12t in terms of total population in
other states and regions in the country. The population density of Tanintharyi
Region in March 2014 was 32.5 persons per km?, which is lower than the
Union level population density of 76 persons km? and means it is among the
sparsely populated States/Regions in the country ). 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.

Tanintharyi is not the home to a dominant minority ethnic group, which is the
basis for its classification as a Region, unlike Mon, Kayin and Kayah States @.
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 the Dawei/ Tavoyan people. Likewise, while almost all in Tanintharyi
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 Yebyu
township.

1) http:/ /www.dop.gov.mm/moip/
@) 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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5.5.3

Overview of Socio-Economy

Myanmar is an agricultural country, and the agriculture sector is the back
bone of its economy. The Agriculture sector contributes 32% (2009-2010) of the
GDP; 17.5% of the total export earnings, and employs 61.2% of the labor force
M. The fishery and livestock sectors are considered as the most important after
the agriculture sector to fulfill the requirement of the Myanmar population
and to provide the availability of food, 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 @.

There is no resident population in the project area, which is 220 km from the
nearest mainland coast (Block MD-4 to Launglon township, , Tanintharyi
state), and 147 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 5.15.

Tanintharyi Region

The communities within Tanintharyi Region closest to the project area include
Dawei, Launglon, Thayetchaung, and Yebyu. Thanintharyi 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
@),

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

1) FAO 2011, http:/ / coin.fao.org/cms/world/ myanmar/CountryInformation.html
) FAO, http://coin.fao.org/cms/world/ myanmar/CountryInformation.html
()  FAO, 2003
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Table 5.15

territory, allowed these plantations to emerge earlier than in neighboring
states.

Mining has also emerged as a significant industry, since Tanintharyi is a
resource-rich region and supplies up to two-thirds of Myanmar’s tin and
tungsten. In fact, there is a significant 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.

World Bank Socio-Economic Data for Myanmar

| 2000 | 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 | 18.58 18.11 17.64 17.18 16.71 16.25
1,000 women ages 15-19)

Mortality rate, under-5 (per 1,000 live | 59.3 57.2 55.3 53.5 51.7 50.0
births)

Immunization, measles (% of children 88 88 84 86 86 86
ages 12-23 months)

Primary completion rate, total (% of | 84.35 . . . 85.07

relevant age group)

Prevalence of HIV, total (% of 0.8 0.8 0.8 0.8 0.8 0.8
population ages 15-49)

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 . . . . 3.31

(% of internal resources)

Improved water source (% of [ 781 79.2 80.3 80.4 80.5 80.6
population with access)

Improved sanitation facilities (% of | 76.6 78 794 79.5 79.5 79.6

population with access)

Energy use (kg of oil equivalent per | 269.95 | 273.82 297.09 | 31276
capita)

CO, emissions (metric tons per | 0.24 0.27 0.25 0.24
capita)

Electric power consumption (kWh | 121.59 | 151.02 152.65 | 164.47
per capita)

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 | 12851
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 [ 0.11 0.10 11.50 19.64 20.09 20.78
GDP)
Imports of goods and services (% of | 0.07 0.10 10.89 18.95 2217 26.54
GDP)

States and Markets
Military expenditure (% of GDP) 3.71 3.81 3.58 3.50
Mobile cellular subscriptions (per 100 | 1.14 2.38 7.06 12.83 54.04 76.67
people)
Internet users (per 100 people) 0.25 0.98 1.44 1.8 11.52 21.8
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Global Links

Net barter terms of trade index (2000 | 109.83 | 106.87 11320 | 112.27 112.55 111.92
=100)

External debt stocks, total (DOD, | 8,216,7 | 8,191,69 | 7,840,2 | 7,251,1 | 6,266,04 | 6,401,1
current US$) (millions) 12,000 9,000 86,000 | 80,000 9,000 83,000
Total debt service (% of exports of [ 0.05 0.02 9.68 0.54 0.46 0.54
goods, services and income)

Source: World Bank (2016)
http:/ /ddp-ext.worldbank.org,
http:/ /data.worldbank.org/country /myanmar

5.5.4 Marine Fisheries
55.4.1 Fishing Grounds and Administration

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 kma2.

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.

A mechanism for the management of the fisheries resources is the Monitoring,
Control and Surveillance (MCS) programmer for fishery management. This
programmer 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 licence
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 ()

e 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.

1) Myanmar Aquaculture and Inland Fisheries, FAO, 2003 and 2006
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e 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 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.

e 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.

e 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.

e 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.

e 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:

e 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.

e 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
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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 5.23 and Figure

5.24):

O

Rakhine Fishing Area - Includes grounds A1l to A20, B1 to B10.
Total 30 grounds.

Ayeyarwady Fishing Area - Includes grounds B11 to B20, C1 to
C25 and D1, D4, D5, D9, D10, D14, D15, D19, D20. Total 44
grounds.

Mon Fishing Area - Includes grounds D2, D3, D6, D7, D8, D11,
D12, D13, D16, D17, D18, D21, D22, D23. Total 14 grounds.
Tanintharyi Fishing Area - Includes grounds D24 to D29, E1 to
E25, F1 to F21. Total 52 grounds.

Block MD-4 is located within the Tanintharyi Fishing Area. In addition to
offshore fisheries, there are likely fishing activities on the islands closest to
Block MD-4 (Coco Islands, Narcondam Island, and Preparis Island), but little
documented information is available. According to discussion with local
regional offices, only fishery groups from Tanintharyi Region are located
within Block MD-4.
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Figure 5.23

Fishing Grounds and Landing Sites in Myanmar
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Figure 524  Myanmar Coastal Zone and Designation of Fishing Grounds in Myanmar Sea
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5.5.4.2

Marine Catch

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 5.25 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 5.16. As shown in Table
5.17, 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.

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 5.25  Composition of Marine Fish Landing in Myanmar
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Source: Department of Fisheries (2007), as cited in Maung Soe (2008) @

Table 516  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 2217
2005-2006 2.581
2006-2007 2.840
2007-2008 3.168
2008-2009 3.545
2009-2010 3.914
2010-2011 4150

Source: FAO- Fisheries and Aquaculture Information and Statistics Service (2014) @

)] http:/ /www.ide.go.jp/English/Publish/ Download/ Vrf/ pdf/433.pdf
) http:/ /www.fao.org/docrep/004/ad497e/ad497e05.htm

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017

5-59



Table 5.17  Type of Fishery Production in Myanmar in 2007-2008 to 2011-2012

Total Aquaculture Inland Fishery | Marine fishery
(Million MT) (Million MT) (Million MT) (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) @)

5.5.4.3 Fishing Gears

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 5.18. Vessels and fishing gear
statistics for inshore and offshore fisheries in Myanmar are shown in Table
5.19. Examples of the types of offshore fishing vessels typically found in
Myanmar are shown in Figure 5.26.

Table 518  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) @

—
=
N2

http:/ /www.fao.org

—
N
-

http:/ /map.seafdec.org/workshop/workshop-07-09-09-
2011/ WP/ paper/ WP10_Status %20and %20potential %200f % 20TUNA %20resources %20in % 20Myanmar (% 20Final %

20).pdf
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Table 5.19

Figure 5.26

Numbers of Fishing Vessels and Fishing Gears for Inshore and Offshore
Fisheries

Number of Particulars

Fishing Vessel Fishing Vessel Fishing Gear
(Offshore) (Inshore) (One set of net)
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)

Examples of Offshore Fishing Vessels in Myanmar

Source: Maung Aye & Ko Ko (2013) @

(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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5.5.5

Seasonality of Fishing

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.

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 5.27 shows an overview of vessel traffic passing through and nearby
Block MD-4. Block MD-4 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 5.28.
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 5.29. There are more than 500,000 ships of
all sizes passing through these three routes every year. Block MD-4 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 MD-
4. Potential oil tanker lanes from the major oil tanker lane to Malacca Strait to
Yangon are shown in Figure 5.30.
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Figure 5.27  Vessel Traffic nearby Block MD-4

Source: http://marinetraffic.com/

Figure 5.28  Major Sea Routes around the World
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Figure 5.29  Existing Major Sea Routes

Source: Chanin Chuen-Im and Jiin Jen Lee (2011), modified by ERM (2016)

Figure 5.30  Potential Oil Tanker Lanes to Myanmar
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Source: Soe-Htun and Tint Swe (2014) ®

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 5.31). 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. @

The coastal area including the Ayeyarwady delta is used by some river traffic
including traffic to Yangon. @

The Project will utilize the port located at Yangon for emergency supplies and
crew transport.

1) Myanmar Port Authority, 2012
@) Hydrographer of the Navy 1978
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Figure5.31  Port Locations in Myanmar
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5.5.5.2

Figure 5.32

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 5.32.

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).

Gas Pipeline near the Project Area
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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 . The

recently awarded license Blocks within the Moattama Area are listed in Table
5.20.

Table5.20  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

In March 2015, Eni signed a Production Signing Contract (PSC) for the
exploration of two offshore blocks, MD-2 and MD-4. These exploration blocks
were awarded to Eni as a result of participation in an international tender
called by the Republic of the Union of Myanmar.

5.5.7 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 Figure 5.21.

In the 2013-2014 fiscal year, 29.67% number of tourists increasing from
previous fiscal year (2012-2013).

Table 521  Number of International Tourist Arrivals in Myanmar, 2011-2014

ists (Number) |
Fiscal Year

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

)] Oil  and gas  Journal, online. Myanmar  awards exploration  blocks. Available  at

http:/ /www.ogj.com/articles /2014 /03 / myanmar-awards-exploration-blocks.html

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017

5-68


http://www.ogj.com/articles/2014/03/myanmar-awards-exploration-blocks.html

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, Moscos
Island and Coco Island, approximately 147, 186 and 263 km from Block MD-4.
Distances from the Project are provided in Figure 5.33.

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 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 5.33

Tourist Attractions near Project Study Area
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5.6

5.6.8

5.6.8.1

5.6.8.2

Table 5.22

HEALTH COMPONENTS
Public Health
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%).

Health Services

According to the Ministry of Health, per 100,000 populations, there are 22
midwives, 22 nurses, and 11 medical doctors available in Tanintharyi Region.
In 2011, the total number of hospitals in Tanintharyi Region was 30, and the

average available hospital beds per 100,000 population was 72 ®.

The distribution of health facilities in Tanintharyi Region according to the
Ministry of Health is summarized in Table 5.22.

Distribution of Health Facilities in 2011

Health Facility | Tanintharyi Region

General hospital 2

District hospital 4

Township hospital 4

Station hospital 19
Rural health center 86
Doctors (Physicians) 159
Sub health center 243
Nurses 315
Midwives 260
Station hospital 19

Source: MIMU Baseline Data 2011-12

1 https:/ /knoema.com/marpqmg/ myanmar-regional-statistics-2013?region=1000060-tanintharyi
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5.7

5.8

CULTURAL COMPONENTS

No known offshore culture heritage was identified in the Block MD-4 or in the
waters of offshore Tanintharyi Region through review of available desktop
information.

VisuAL COMPONENTS

Given that the Project is located over 147 km from the nearest island, 220 km
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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6.1

6.1.1

IMPACT ASSESSMENT AND MITIGATION MEASURES

This chapter of the IEE 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.

IMPACT ASSESSMENT METHODOLOGY AND APPROACH

Impact Assessment

Impact identification and assessment starts with scoping and continues
through the remainder of the impact assessment process. The main impact
assessment steps are summarized in Figure 6.1 and comprise:

e Impact prediction: to determine what could potentially happen to
resources/receptors as a consequence of the Project and its associated
activities.

e 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.

e 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

6.1.1.1

6.1.1.2

6.1.1.2 (1)
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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.

Evaluation of Impacts

The evaluation of the significance of impacts is based on a calculation matrix
that combines the magnitude of the potential impacts (duration, extent and
scale) against the sensitivity of the receptors/resources. The procedure for
determining the magnitude of the potential impacts and sensitivity of
receptors/resources is outlined below.

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

Table 6.2

Table 6.3

Impact Characteristic Terminology

Characteristic | Definition |Designations
Type A descriptor indicating the - Direct
relationship of the impact to the - Indirect
Project (in terms of cause and - Induced
effect).
Extent The “reach” of the impact (e.g., - Local
confined to a small area around - Regional
the Project Footprint, projected for - International
several kilometres, etc).
Duration The time period over which a - Temporary
resource / receptor is affected. - Short-term
- Long-term
Scale The size of the impact (e.g., the | [no fixed designations; intended to be a
size of the area damaged or | numerical value or a qualitative
impacted, the fraction of a | description of “intensity”]
resource that is lost or affected,
etc)
Frequency A measure of the constancy or | [no fixed designations; intended to be a
periodicity of the impact. 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.

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.

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:

e Extent

e Duration
e Scale

e 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:

e DPositive

e Negligible
e Small

e Medium

e 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.
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Table 6.4

Table 6.5

Table 6.6

Table 6.7

Impact Magnitude for Marine Species

Magnitude

Designation

Large

Definition

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.

Negligible

Immeasurable, undetectable or within the range of normal natural variation.

Impact Magnitude for Marine Habitats

Magnitude | Definition

Designation

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.

Impact Magnitude for Marine Water Quality

Magnitude

Designation

Large

Definition

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

Impact Magnitude for Social Impacts

Magnitude

Definition
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6.1.1.2 (3)

Designation

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.

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:

e Low
e Medium
e 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.
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Table 6.8

Table 6.9

Table 6.10

Receptor Sensitivity for Marine Habitat

Sensitivity Definition

Designation

High A habitat that has designated conservation status at an international scale
(e.g. ITUCN).

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.

Receptor Sensitivity for Marine Species

Sensitivity Definition

Designation

High A species population that has designated conservation status at an
international scale (e.g. TUCN).

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.

Receptor Sensitivity for Marine Water Quality

Sensitivity Definition

Designation

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.
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Table 6.11

6.1.1.2 (4)

Table 6.12

Receptor Sensitivity for Local Communities, Fishermmen and Other Marine
Users

Sensitivity | Definition

Designation

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.

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.

Impact Significance

Sensitivity of Resource/Receptor
Low Medium High

Negligible Negligible Negligible Negligible
g
&
E | Small Negligible Minor Moderate
kS
(]
E
Z | Medium Minor Moderate
5
p=

Large Moderate

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

6.1.2

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 IEE 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.

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:

e 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).

e Abate on Site: whereas avoidance is not possible, add something to
the design to minimize the impact (e.g., pollution control equipment,
traffic controls, perimeter screening and landscaping).
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6.1.3

6.2

e 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.

e 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).

Residual Impact Evaluation

Once mitigation and enhancement measures are declared, the next step in the
IEE Process is to assign residual impact significance. This is essentially a
reiteration of the impact assessment steps discussed above, considering the
implementation of the proposed mitigation and enhancement measures.

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:

e 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);
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e 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

e 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 seismic survey
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 marine seismic survey activities in Block MD-4.
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Table 6.13 Potential Interactions Matrix

PROJECT PHASES AND ACTIVITIES Environmental Aspects Social Aspects Health Aspects

Seawater Quality

Seabed Characteristics
Sediment Quality

Marine Life and Marine Ecology
Sensitive Ecosystems

Fishing Community / Fisheries
Shipping /Navigation

Subsea Infrastructures
Socio-Economy

Underwater Archaeology
Tourism and Recreation
Occupational Health & Safety

Visual Impact
Health Services

Air Quality
Public Health

Planned Events

Marine Traffic

Physical Presence of Survey Equipment
Vessel Lighting

Operational Noise (from Airgun) -

Air Emissions

Wastewater and Vessel Operational Discharge

Waste Generation and Disposal

Labour, Equipment & Services Supply

Unplanned Events
Oil and Chemical Spills
Vessel Collision

Key:

|
f

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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6.2.1.1 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.
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Table 6.14

Interaction  (between
Resource/Receptor)

Activity

All Project Activities (No
Impact Caused by Any

Project  Activity

Resource/Receptor

Seabed Characteristics

Summary of Unlikely and/or Non-Significant Impacts

and | Justification for Expectation of Non-Significant Impacts

There will be no installation of structures that could disturb the seabed.

Minor risk of impact from dropped objects, but these will be mitigated/prevented by in-place control measures.

Project Activi . . I .. . .

) ) There is no documented evidence that offshore seismic activity causes any measurable impact to sub-seabed geology (i.e.
underground noise/vibration impacts). This is also mitigated by designing the survey plan using a minimum noise level having
energy suitable for the geological structure of petroleum reservoirs in offshore Myanmar.

Sensitive Ecosystems No sensitive receptors located near the Project site, as it is far offshore, over 145 km from the nearest island.

Visual Impact No sensitive receptors located near the Project site, as it is far offshore, over 145 km from the nearest island.

Subsea Infrastructure Project is located in open sea in deep water. There are a number of pipelines associated with the current production operations
in Block MD-4. However, the seismic survey will not have an impact on the seabed and therefore will not impact any subsea
infrastructure. The vessel will not anchor offshore so there is no potential for anchor damage of the pipeline or any other subsea
infrastructure.

Underwater Archaeology Project is located in open sea in deep water. There are no known archaeological resources in the Project area, and no Project
activities will take place near the seabed.

Tourism and Recreation Nearest diving site is over 145 km from Project area.

Risk of physical interaction between streamers and divers/dive boats is extremely low.
Even though the risk of any impact to dive boats or other tourism is extremely low, existing control measures are adequate to
mitigate the potential impact (such as using chase vessels, issuing Notice to Mariners, etc.).
Marine  Traffic and | Marine Life and Marine The footprint and movements associated with the seismic and support vessels are not likely to be significant in relation to area
Physical Presence of | Ecology of the open sea environment and other marine traffic in the region.

Survey Equipment

The survey is temporary and last for a short duration (100 days).

The seismic equipment will be towed at a maximum depth of 30 m from the sea surface and the survey vessel will not enter
waters shallower than 50 m. As such, there is no potential for impact on marine benthic habitats or species from the presence of
the vessel and equipment.

The potential for the vessel to collide with marine fauna (especially marine mammals) is not expected to be significant given

vessel type (hull displacement vessel), the small number of vessels (~5) and the slow speeds of the seismic vessel (4 to 6 knots
during survey and 10 to 12 knots en route).
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Interaction  (between
Resource/Receptor)

Project

Activity  and

Justification for Expectation of Non-Significant Impacts

Vessel Lighting

Resource/Receptor

Marine Life and Marine
Ecology

Fishing
Community/Fisheries

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 and not use excess light more than is required. There are also a small number of vessels (4) for the seismic survey, and
magnitude of light impacts is expected to be very small. In addition, the duration of the survey is temporary and for a short
duration.

Operational Noise (from
Airgun)

Fishing
Community/Fisheries

Impacts of airgun noise associated with the proposed seismic survey on commercial fisheries/ fish stocks may occur as indirect
impacts with fisheries resources through changes in fish behaviour making them more difficult to catch.

However, survey is temporary and of short duration.

Existing control measures are adequate to mitigate the potential impact (such as soft start procedures, etc., discussed further in
Section 6.3).

Occupational Health &
Safety

Potential exposure of workers to unsafe noise levels during survey operation, however sensitivity is considered to be low as all
workers will have appropriate PPE to protect against hearing damage.

Currently implemented control measures are adequate to mitigate the potential impact.

Air Emissions

Air Quality

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 survey located in an open area, and no communities or
operations are located nearby, no significant environmental impacts from the air emissions during the survey are expected. In
addition, regular maintenance of power 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.
The following existing control/mitigation measures are deemed sufficient to mitigate any potential impacts:
o 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 given the duration and scale of the
survey.
o Conduct routine inspection and preventive maintenance as per maintenance schedule or recommended by
manufacturers to maintain combustion efficiency and to reduce air pollutant emission.

Wastewater and Vessel
Operational Discharges

Seawater Quality
Sediment Quality

Marine Life and Marine

Ecology

Potential water pollution from effluent discharges, which could have secondary impacts on sediment quality, marine life and
marine ecology, and sensitive ecosystems. 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.
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Interaction  (between
Resource/Receptor)

Project  Activity and

Justification for Expectation of Non-Significant Impacts

Fishing
Communities/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.

Public Health

Potential health impacts on communities from exposure to hazardous chemicals, emissions or waste. However, Project will be
operated offshore, far from communities (more than 145 km from nearest land), and is of short duration (approx. 100 days for
survey).

Discharges in compliance with MARPOL 73/78
Rapid dilution/ dispersion in offshore waters

Existing control measures are adequate to mitigate the potential impact.

Waste Generation and
Disposal

Seawater Quality

Seabed Characteristics
Sediment Quality
Marine Life and Marine
Ecology

Fishing
Communities/Fisheries
Public Health

Inappropriate management of waste could lead to water fouling, which could lead to secondary impacts to marine life and
marine ecology, sensitive ecosystems, fisheries, and public health.

However, the amount of waste generated from seismic survey activities is expected to be low, and will be separated and stored
on board the survey vessel, with amount recorded, awaiting onshore disposal. Food waste will be ground to 25 mm prior to
discharge into the sea, while combustible wastes eg wood, paper, and general waste will be incinerated in an on board
incinerator.

In addition, Eni will follow Eni’s Waste Management Plan (Annex B).

Currently implemented control measures are adequate to mitigate the potential impact.

Labour, Equipment &
Services Supply

Socio-Economy

Temporary provision of local labour, vessel rental, and employment

Small positive impact, but not of major significance
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6.2.1.2

6.3

6.3.1

6.3.1.1

6.3.1.2

Potential Impacts to be Assessed in this IEE Report
The preliminary scoping of impacts undertaken indicates that the marine
seismic survey in Block MD-4 may cause the following potentially significant

impacts:

Environmental Impacts

e Impacts on Marine Life and Marine Ecology due to:
o Operational Noise

Social Impacts

e Impacts to Fishing Community/Fisheries due to:
o Marine Traffic
o Physical Presence of Survey Equipment
e Impacts to Shipping/Navigation due to:
o Marine Traffic
o Physical Presence of Survey Equipment

Unplanned Events

e Impacts due to:
o Oil and Chemical Spills
o Vessel Collision

The impact assessment in the following section focuses mainly on these
interactions.

IMPACT ASSESSMENT AND MITIGATION
Assessment of Impacts to Marine Life and Marine Ecology
Scope of Assessment

As determined during scoping, potential impacts to marine life and marine
ecology may occur due to:

e Operational Noise (from Airgun)

Specifically, there may be potential harm/disturbance to marine mammals,
fish & pelagic communities, plankton, and sea turtles.

Summary of Relevant Baseline Conditions

In general, the project is located offshore, far from most marine habitats.
However, some endangered species, specifically sea turtles, have diverse
migratory routes that may occasionally pass near the Project Area. Dolphins
and whales may also occasionally pass through the Project Area.
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6.3.1.3

The following receptors have the potential to be found either within the
waters proposed for, or surrounding, the seismic survey area and are of
sufficient sensitivity that they may be considered as sensitive to impacts from
underwater noise generated by airgun emissions:

e Marine mammals;

e Fish;

e Plankton, fish eggs and larvae; and
e Sea turtles.

The desktop literature review in Chapter 5 indicated the possible presence of
up to 21 cetaceans (whale and dolphin) and one (1) sirenian species in
Myanmar waters. Although there are little data available on the occurrence
and distribution of marine mammals specifically within the proposed survey
area, data collected from nearby waters indicates that the waters are not
extensively used by marine mammals as sighting abundances are low. There
are at least five species of sea turtles that have been recorded in the Andaman
Sea. The abundance, distribution and seasonality of these organisms is not
known, however, their presence warrants a potential cause for concern with
regard to seismic survey operations. Impacts of seismic surveys on sea turtles
may include auditory trauma, and/or behavioural disturbance.

Assessment of Impacts

The primary source of noise in marine seismic surveys is the airgun. The
levels of noise generated depend on the number and size of airgun array, as
well as the volume of compressed air, pressure, and the depth of the air gun
during emission. The sound wave will transform to a high intensity pressure
wave or shock wave, and produce the energy that penetrates through the
water column. The pressure will increase and reach its peak in a short period
of time, and then both pressure and energy will reduce exponentially.

For this Project, airgun shots will be fired at predetermined interval distances
(approximately 8 seconds between releases, resulting in a shot interval of
about 25 m), depending on the vessel speed. Seismic operations are expected
to be conducted continuously for 24 hours each day. A range of airgun
volumes will be used to increase the signal level, focus the signal downwards
(limiting the unwanted spread of sound away from the target area) and to
reduce seismic echoes. It is expected that the sound levels emitted will be of
the order 220 - 230 dB at 1 m from a single airgun and ~245 - 250 dB at 1 m for
the array (NB: all dB values quoted for underwater noise are referenced to 1
micro Pascal (*Pa). The fundamental frequencies are expected to fall within
the range 0 - 300 Hz.

When airgun frequencies overlap with the auditory frequency range of marine
fauna that are expected to occur in the vicinity of Block MD-4, it can be
anticipated airgun sound is likely to be audible to these species (Table 6.15).
Actual audibility by marine species will primarily be influenced by the distance
from the airguns (and level of transmission loss over this distance) and the
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specific hearing thresholds of marine fauna, but is also influenced by other
factors such as background (ambient) sound levels (e.g. waves, rain, and

shipping).

Table 6.15  Hearing Ranges of Marine Faunal Groups Potentially Present within or in the
vicinity of Block MD-4

Group | Indicative Auditory Frequency Range

Toothed whales and dolphins (e.g. false killer whale) | 15 Hz - 180 kHz @
Baleen whales (e.g. Bryde’s whale) 7 Hz - 22 kHz @®)
Dugongs 1-18kHz ¥
Turtles 100 - 700 Hz ®©
Whale shark <1 kHz?

Fish 20 Hz - 1kHz ®0)

Underwater sound travels as a pressure wave and the pulsed sounds emitted
from airguns are characterised by a rapid rise from ambient pressure to
maximal pressure followed by a decay period. These are characteristics that
mean underwater sound, at very high levels, can increase potential for injury
to the sensitive auditory organs of marine fauna 19 or, at lower levels cause
disturbance and a change in behaviour. Due to transmission loss as sound
travels, the sound energy will decrease with distance from the sound source.
Depending on received sound levels and the sensitivity of the specific marine
fauna, exposure to underwater sound has the potential to affect receptors in
five main ways:

e Physical Injury - Direct physical injury of the fauna due to rupture or
damage of body tissue, which may lead to mortality in extreme cases.

¢ Auditory Injury - Permanent injury to hearing organs (known as a
Permanent Threshold Shift (PTS)).

1) Southall, B.L., A.E. Bowles, W.T. Ellison, ].J. Finneran, R.L. Gentry, C.R. Greene, Jr., D. Kastak, D.R. Ketten, J.H.
Miller, P.E. Nachtigall, W.J. Richardson, J.A. Thomas, and P.L. Tyack. 2007. Marine mammal noise exposure
criteria: Initial scientific recommendations. Aquatic Mammals 33:411-521

) Southall et al. 2007. Op. cit.

3) NOAA 2013. Draft Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammals: Acoustic
Threshold Levels for Onset of Permanent and Temporary Threshold Shifts. Draft: 23 December 2013

4) Anderson PK & Barclay RMR 1995. Acoustic signals of solitary dugongs: physical characteristics and behavioural
correlates. Journal of Mammalogy 76(4):1226-1237.

() McCauley, RD, Fewtrell, J, Duncan, A]J, Jenner, C, Jenner, M-N, Penrose, JD, Prince, RIT, Adhitya, A, Murdoch, J &
McCabe, K 2000, Marine Seismic Surveys - A Study of Environmental Implications, APPEA Journal, vol. 40, pp.
692-707.

(6) Bartol, SM & Musick, JA 2003, Sensory Biology of Sea Turtles in The biology of Sea Turtles, eds PL Lutz, JA Musick
& ] Wyneken, CRC Press, Boca Raton, Florida, USA, vol. 2, pp. 79-102.

7) Myberg AA 2001. The acoustical biology of elasmobranchs, Environmental Biology of Fishes 30:31-45.

8) Popper AN, Fay RR, Platt C and Sand O 2003. Sound detection mechanisms and capabilities of teleost fishes. In:
Sensory Processing in Aquatic Environments eds. SP Colin and NJ Marshal, Springer-Verlag, New York, USA. pp.
3-38.

) Hastings MC, Popper AN, Finneran JJ and Lanford PJ 1996. Effects of low-frequency underwater sound in hair cells
of the inner ear and lateral line of the teleost fish Asronotus ocellatus. Journal of the Acoustical Society of America
99:1759-1766.

(10)  Southall et al. 2007. Op. cit.
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6.3.1.3 (1)

e Physiological and Behavioural Changes - Physiological changes
include temporary auditory fatigue (known as Temporary Threshold
Shift (TTS). Temporary behavioural changes include changes in
swimming behaviour or direction of fauna.

e Masking - interfering with biologically important sounds (including
vocal communication), echolocation signals and sounds produced by
predators or prey.

e Audibility - The zone of audibility is the zone within which a marine
mammal can hear the seismic pulses. This may or may not have
adverse indirect impacts to marine life (such as annoyance or mild
disturbance).

Marine Mammals

There have been several reviews of the effects of underwater noise, including
seismic exploration, on marine mammals, which are cited as appropriate in
this section.

Physical Injury

For marine mammals, there have been no confirmed cases where exposure to
seismic airgun sound has directly caused mortality or serious physical injuries
M. There is inconclusive evidence whether injuries recorded in stranded
marine mammal species are from direct exposure to underwater sound .

Auditory Injury

Exposure to high levels of sound (whether from a seismic survey or other
sources) may lead to permanent hearing impairment, also known as
Permanent Threshold Shift, or PTS. PTS occurs when the animal suffers
physical damage to its hearing apparatus, leading to total or partial deafness
or an impaired ability to hear sounds within specific frequency ranges @.
Southall et al. (2007) ® published recommended cetacean physical injury
threshold levels for Sound Exposure Levels (SELs) from multiple pulse
sources such as noise generated from seismic operations. The cetacean
physical injury threshold which may result in PTS was determined to be 198
dB re 1 pPa2s for cetaceans that hear at mid and low frequencies and 179 dB re
1 pPa2s for cetaceans that hear at high frequencies. It would be very unlikely
for marine mammals to receive this magnitude of sound exposure level from
the airguns.

1) Southall, B.L., A.E. Bowles, W.T. Ellison, ]J.J. Finneran, R.L. Gentry, C.R. Greene, Jr., D. Kastak, D.R. Ketten, J.H.
Miller, P.E. Nachtigall, W.J. Richardson, J.A. Thomas, and P.L. Tyack. 2007. Marine mammal noise exposure
criteria: Initial scientific recommendations. Aquatic Mammals 33:411-521.

@) Weilgart, L.,2013. “A review of the impacts of seismic airgun surveys on marine life.” Submitted to the CBD Expert
Workshop on Underwater Noise and its Impacts on Marine and Coastal Biodiversity, 25-27 February 2014, London,
UK.
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Physiological and Behavioural Changes
Temporary Auditory Fatigue

Exposure to high levels of sound may also lead to temporary hearing
impairment, also called Temporary Threshold Shift, or TTS. TTS occurs where
the animals’ hearing threshold rises temporarily and a sound must be louder
to be heard. TTS can last for a few minutes to a few days before full recovery is
achieved. This is generally referred to as auditory fatigue rather than auditory
injury and is likely to cause a temporary change in the animals’ behaviour as
opposed to any physical change. Only a few data on sound levels and
durations necessary to elicit mild TTS have been obtained for marine
mammals. An experiment which exposed bottlenose dolphins and beluga
whales to single one-second pulses of underwater sound determined that TTS
generally became evident at received levels of 192 to 201 dB re 1 pPa rms at
0.4, 3, 10, 20, and 76 kHz (Schlundt et al., 2000) ). They established that the
slight hearing impairment elicited by the sound exposures disappeared after
exposure within an interval shorter than or equal to the interval of pulses.
Finneran et al. (2000) @ exposed bottlenose dolphins and a beluga whale to
single underwater pulses designed to generate sounds with pressure
waveforms similar to those produced by distant underwater explosions.
Pulses were of 5.1 to 13 milliseconds (ms) in duration and the measured
frequency spectra showed a lack of energy below 1 kHz. Exposure to those
impulses at a peak received SPL (sound power levels) of 221 dB re 1 pPa
produced no more than a slight and temporary reduction in hearing. Similar
results were obtained by Finneran et al. (2002) © despite the use of a water
gun (impulses contain more energy at higher frequencies than an airgun),
which generated impulses with higher peak pressures and total energy fluxes
than used in the aforementioned study.

Given the results of the aforementioned studies and a seismic pulse duration
(as received at close range) of 20 ms, the received level of a single seismic
pulse might need to be at least 210 dB re 1 pPa rms in order to produce brief,
mild TTS. Exposure to several seismic pulses at received levels near 200 to 205
dB might result in slight TTS in a small odontocete. Received levels of less
than or equal to 200 to 205 dB are usually restricted to a radius of no more
than 100 m around a seismic vessel. Given that marine mammals are unlikely
to be exposed to levels of seismic pulses that could cause TTS, it is highly
unlikely that they would sustain hearing impairment.

1) Schlundt, C.E., J.J. Finneran, D.A. Carder and S.H. Ridgway. 2000. Temporary shift in masked hearing thresholds of
bottlenose dolphins, Tursiops truncatus, and white whales, Delphinapterus leucas, after exposure to intense tones.
Journal of the Acoustic Society of America. 107(6):3496- 3508.

2 Finneran, J.J., C.E. Schlundt, D.A. Carder, J.A. Clark, J.A. Young, J.B. Gaspin and S.H. Ridgway. 2000. Auditory and
behavioral responses of bottlenose dolphins (Tursiops truncatus) and a beluga whale (Delphinapterus leucas) to
impulsive sounds resembling distant signatures of underwater explosions. J. Acoust. Soc. Am. 108: 417-431.

3) Finneran, J.J.,, C.E. Schulundt, R. Dear, D.A. Carder and S.H. Ridgway. 2002. Temporary shift in masked hearing
thresholds in odontocetes after exposure to single underwater impulses from a seismic watergun. J. Acoust. Soc.
Amer. 111: 2929-2940.
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Avoidance and Displacement

There is evidence that exposure to underwater sound may cause certain
cetacean species to exhibit behavioural changes such as avoidance or
displacement and in some cases causes a change in vocalisations, diving and
foraging activities, and migratory pathways . Behavioural effects can range
from a visible acknowledgement by an animal that it has heard the sound,
such as a brief startle response, to strong and prolonged avoidance. Most
commonly, marine mammals react by changing their direction and/or speed
of movement or behavioural activity. If a marine mammal does react to an
underwater sound by changing its behaviour or moving a small distance, the
impacts of the change may have the potential to either be indistinguishable
from natural behaviour, or may result in displacement of the individual
marine mammal. If a sound source displaces marine mammals from an
important feeding or breeding area or blocks the migration route to those
areas for a prolonged period, impacts on the animals could be significant at
the population level. Impacts of this nature are not expected given the
available data on marine mammals in the Andaman Sea.

Goold (1996) @ studied the effects on common dolphins, Delphinus delphis, of
2D seismic surveys in the Irish Sea (Goold, 1996) ). Passive acoustic surveys
were conducted from the ‘guard ship” that towed a hydrophone 180 m aft. The
results indicated that there was a local displacement of dolphins around the
seismic operation. However, observations indicated that the animals were
tolerant of the sounds at distances outside a 1 km radius from the airguns.
Initial reports of larger-scale displacement were later shown to represent a
normal autumn migration of dolphins through the area, not attributable to
seismic surveys.

Other tests have also been conducted to investigate behavioural response and
temporary threshold shift in five bottlenose dolphins and two white whales in
a captive situation (Richardson et al., 1995 @, Schlundt et al., 2000 @). They
were exposed to single one-second tones at received levels ranging from 141
to 201 dB re 1 pPa at frequencies of 0.4, 3, 10, 20, and 75 kHz. Dolphins
exhibited short-term changes in behaviour above received sound levels of 178
to 193 dB re 1 pPa rms, and white whales did so at received levels of 180 to 196
dB and above. At 400 Hz, short-term changes in behaviour occurred at
received levels of 180 to 190 dB.

1 Weilgart, L.,2013. “A review of the impacts of seismic airgun surveys on marine life.” Submitted to the CBD Expert
Workshop on Underwater Noise and its Impacts on Marine and Coastal Biodiversity, 25-27 February 2014, London,
UK.

2 Goold (1996) Acoustic assessment of populations of common dolphin Delphinus delphis in conjunction with
seismic surveying. Journal of the Marine Biological Association UK 76: 811-820

®) Richardson, W.]J., Malme, C.I., Green, C.R., Jr., and Thomson, D.H. 1995. Marine Mammals and Noise. Academic
Press, San Diego, CA 576 pp.

“4) Schlundt, C.E,, J.J. Finneran, D.A. Carder and S.H. Ridgway. 2000. Temporary shift in masked hearing thresholds of
bottlenose dolphins, Tursiops truncatus, and white whales, Delphinapterus leucas, after exposure to intense tones.
Journal of the Acoustic Society of America. 107(6):3496- 3508.
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Although information on their likely abundance and distribution is data-
deficient, odontocetes appear to demonstrate a lesser avoidance to operating
seismic vessels than some other species recorded, eg. Baleen whales.
Odontocetes are occasionally seen within a few hundred meters of an
operating airgun array and dolphins are often seen from seismic vessels and
exhibit some tolerance of airgun sounds, but when exposed to strong airgun
sound from a nearby vessel they sometimes exhibit avoidance or behavioural
changes (Goold, 1996) ®.

It is known that the threshold levels for behavioural responses by bottlenose
dolphins to single one-second pulses ranged from 178 to 186 dB re 1 pPa for
frequencies from 75 to 3 kHz. Several species of baleen whales are known to
exhibit avoidance behaviour at broadband sound levels of approximately 114
to 131 dB re 1pPa (Ridgway et al. 1997) @.

Different species and even different individuals of the same species react to a
given acoustic stimulus in different ways. At times, the reactions may also
vary by season, reproductive state, and the current activity of the animal.
Some marine mammals seem to be very tolerant of underwater sounds under
some circumstances but more responsive at other times.

Surfacing and Diving Behaviour

Increases in ambient underwater sound can also cause changes in surfacing
and diving behaviour @. For example, the movements of sperm whales in the
Gulf of Mexico were recorded before, during and after seismic exposures
where it was observed that individuals swimming speed and foraging
behaviour appeared reduced. Other changes observed in marine mammals in
response to increases in ambient underwater sound included a decrease in the
frequency of dives as well as changes in diving depths @, an increase in the
amount of time spent at the surface ® and increased swimming rate ©. In
terms of avoidance behaviour, toothed whales in offshore waters appear to
demonstrate less avoidance of operating seismic survey vessels than baleen
whales. They are occasionally seen within a few hundred metres of an
operating airgun array and common dolphins seem to be tolerant of the sound

@ Ridgway, S.H., D.A. Carder, R.R. Smith, T. Kamolnick, C.E. Schlundt and W.R. Elseberry. 1997. Behavioral
responses and temporary shift in masked hearing threshold of bottlenose dolphins, Tursiops truncatus, to 1-second
tones of 141 to 201 dB re 1 pPa. Tech. Rep. 1751, Revision 1. Tech. Rep. to Naval Command, Control and Ocean
Surveillance Center (NCCOSC), RDT&E DIV D3503, San Diego, CA. 27 p.

@) Weilgart, L.,2013. “A review of the impacts of seismic airgun surveys on marine life.” Submitted to the CBD Expert
Workshop on Underwater Noise and its Impacts on Marine and Coastal Biodiversity, 25-27 February 2014, London,
UK.

(3) Richardson, W.J., Malme, C.I,, Green, C.R,, Jr., and Thomson, D.H. 1995. Marine Mammals and Noise. Academic
Press, San Diego, CA 576 pp.

4) Stone, C.J., and Tasker, M.L. 2006. The effect of seismic airguns on cetaceans in UK waters. J. Cetacean Res. Manag.
8: 255-263.

(5) Weilgart, L.,2013. “A review of the impacts of seismic airgun surveys on marine life.” Submitted to the CBD Expert

Workshop on Underwater Noise and its Impacts on Marine and Coastal Biodiversity, 25-27 February 2014, London,

UK.
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from an array at distances greater than 1 km . However, when dolphins are
exposed to strong airgun sound from a nearby vessel they sometimes exhibit
avoidance or behavioural changes. Vocalisation changes have been recorded
in cetacean species where it may represent attempts to overcome ‘masking’
effects (described further below) and compensating for the additional sound
in the environment @. These changes have been observed in response to
sound generation from anthropogenic activities such as shipping, sonar use,
and seismic activities.

Masking

Anthropogenic sources of sound can interfere with the detection of acoustic
signals such as communication calls, echolocation calls, and environmental
sounds important to marine mammals. If the man-made sound is strong
enough relative to the received signal, the signal could be ‘masked” and
undetectable (auditory masking). There is very little information about
masking of sounds important to marine mammals; however, masking most
likely would result from continuous sounds rather than the short pulses
associated with seismic exploration (Richardson et al. 1995) @. Seismic pulses
would generally have a masking effect for less than 1 second out of every 10
seconds (the interval between successive pulses). Thus, for 90% or more of the
time, the seismic pulses would not have an appreciable masking effect. Some
whales are known to continue to call in the presence of seismic pulses
(Richardson et al. 1995) ©).

Based on the above conclusions, masking is not identified as being a
significant issue for the marine seismic survey, and is not considered further
in this assessment.

Audibility

The zone of audibility is the zone within which a marine mammal can hear the
seismic pulses. The size of the zone depends on the hearing threshold of the
species at the frequency of the emitted sound, the received level of the sound
at that distance, and the level of ambient noise at corresponding frequencies.

Odontocetes hear relatively poorly at low frequencies and communicate very
little within low ranges. Bottlenose dolphins (Tursiops truncatus), which have
been recorded in the Andaman Sea, have been shown to be sensitive in the
single-digit kHz frequencies (1 kHz to 10 kHz) where they conduct the
majority of their low frequency whistling. The maximum detection radius for
low-frequency components of seismic sounds for odontocetes will normally be

1) Goold (1996) Acoustic assessment of populations of common dolphin Delphinus delphis in conjunction with
seismic surveying. Journal of the Marine Biological Association UK 76: 811-820

2 Di Iorio, L. and Clark, C.W. 2010. Exposure to seismic survey alters blue whale acoustic communication. Biol. Lett. 6
(1): 51-54. doi:10.1098/rsb1.2009.0651

®) Richardson, W.]J., Malme, C.I., Green, C.R., Jr., and Thomson, D.H. 1995. Marine Mammals and Noise. Academic
Press, San Diego, CA 576 pp.
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determined by absolute hearing threshold rather than the ambient noise level
(Richardson et al. 1995) ©.

However, seismic pulses also include significant energy at frequencies from a
few hundred to a few thousand hertz. Although this mid-frequency energy is
weaker than that at lower frequencies, it may be more prominent to odontocetes
given their rapid increase in auditory sensitivity with increasing frequency.

The theoretical zone of audibility for seismic pulses can be quite large,
reaching distances of over 50 km even for odontocetes (Richardson et al. 1995)
M. Although the radius of audibility establishes the theoretical maximum
possible zone of effect, there is no evidence that merely hearing weak seismic
pulses from a distant source has any negative effect on marine mammals
given the levels of natural and anthropogenic background sound generally
present in the underwater environment (Richardson et al. 1995) ®. The
maximum radius of influence is normally expected to be less (often much less)
than the maximum radius of audibility.

Impacts due to audibility (where there are no other impacts experienced) are
generally considered to have insignificant effect on marine mammals.

Existing/ In-place Controls

The following management procedures will be in place to reduce potential
impacts of underwater noise to marine mammals:

e Ensure that survey contractor follows codes of good practices for
seismic survey, especially measures to minimise impact on marine
mammals.

e Implement the ‘Pre Start-up Visual Observation Procedures’ (also
known as “Pre-shooting search) as per JNCC Seismic Guidelines
(Annex C) - make a visual check from a suitable high observation
platform to see if there are any marine mammals within a 500 m radius
at least 30 minutes prior the commencement of seismic acquisition. In
deep waters (>200m) the pre-shooting search should extend to 60
minutes as deep diving species (e.g. sperm whale and beaked whale)
are known to dive for longer than 30 minutes..

e If mammals are observed during the pre-shooting search, delay the
start of the seismic sources until the marine mammals have moved out
of the 500 m radius, or 20 minutes after the last sighting within 500 m.

e Implement “Soft Start Procedures” as per JNCC Seismic Guidelines
(Annex C). Power should be built up slowly from a low energy start-up
(e.g. starting with the smallest airgun in the array and gradually
adding in others) over at least 20 minutes to give adequate time for
marine mammals to leave the area. This build up of power should
occur in uniform stages to provide a constant increase in output.

e Implement passive acoustic monitoring (PAM), whereby sea mammal
vocalization is monitored to determine whether there may be any
mammals near the survey vessel, especially during night time or low
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visibility operations when mammals may not be able to be visually
observed.

¢ Maintain visual observation continuously during soft starts and
operations to determine the presence of marine mammals.

e After detecting marine mammals, a record shall be made that includes
observation detail and marine mammal description, such as the
seismic vessel coordinates and distance between the vessel and the
marine mammal, and if possible, species & number of the marine
mammal, frequency and duration of marine mammal in the
observation area. Recorded information shall be collected in
Observation Report for future reference.

e Utilize chase vessels to monitor the survey area at least 24 hours prior
to commencement of airgun array operations.

e Where possible and data is available, maintain awareness and
observation of the periods of migration of the most present species in
the Project area, in order to stop the activities during those periods.

Data collected during the observations will help increase the knowledge of
these animals in the Gulf of Martaban. Data on any whales observed,
including details on the implementation of the mitigation measures (ie safety
distance) will allow Eni to develop and fine tune its mitigation measures to
protect these animals for future seismic surveys. Marine mammal observation
reports should be made available to interested parties as and when requested
under the discretion of Eni.

Significance of Impacts

As stated in the literature above, toothed whales are seen within a few
hundred metres of an operating airgun array and common dolphins seem to
be tolerant of the sound from an array at distances greater than 1 km. As such,
it is anticipated that injury distances would be only within a few hundred
metres of the sound source at most and with the soft-start procedure and use
of the marine mammal observers, there is unlikely to be any injury to
mammals from the proposed activity.

The majority of published literature on this issue indicates that behavioural
change in marine mammals is not experienced at very large (i.e. beyond
10 km) distances from seismic surveys. It is also important to recognise that
behavioural changes (for example a change to swimming patterns) are not an
injury and any potential behavioural changes will be temporary i.e., until the
species is far enough away from the sound source to not be impacted and/or
until the seismic vessel has moved away from an area. Marine mammals are
highly mobile and are likely to avoid the area of increased sound around the
vessel. The control measures mentioned above will help reduce the potential
impact on any marine mammals in the vicinity of the seismic vessel during
start-up and will provide more time for marine mammals to vacate the area
around the sound source in which potential impacts could occur. As the
seismic vessel will also be moving, the temporal extent of the impact will be
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Table 6.16

small on a particular area (a number of hours maximum) and the resultant
magnitude of the impact is considered to be small.

On the basis of the proposed sound exposure levels generated from the
airguns and the tolerance thresholds of marine mammals presented in
literature, there would appear to be potential for damage to hearing to occur
should cetaceans be present in close proximity to operating airguns. However,
the low auditory sensitivity of many, if not all of the species that potentially
use the waters of the survey area, to low-frequency sounds may somewhat
reduce their vulnerability to exposure to intense airgun sounds. No long-term
or permanent displacement from critical habitat or other preferred habitat
would be expected to occur, nor destruction or adverse modification of critical
habitat.

Based on the above assessment, and considering the existing in-place controls,
the significance of impacts to marine mammals from underwater noise is
evaluated as Minor (Table 6.16).

Assessment of Potential Impacts on Marine Mammals from Underwater
Noise

Underwater noise from airgun emissions will lead to impacts to marine

Tmpact mammals.
N Negative | Positive | Neutral
ature p : P
Impacts to marine mammals would be considered to be negative impacts.
Type Direct | Indirect | Induced | Cumulative
Impacts to marine mammals would be direct
Temporary | Short-term | Long-term | Permanent
Duration The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would last the duration of the seismic survey.
Local | Regional | International
Extent Impacts would be limited to the survey area and hence would be considered to
be local.

The 3D seismic survey will cover an area of approximately 4,910 km2. Vessel
will travel at 4 knots. A small proportion of resource expected to be affected.
It is estimated that the sound levels emitted will be of the order 220 - 230 dB re
1 pPa rms at 1 m from a single airgun and ~245 - 250 dB re 1 pPa rms at 1 m
for the array. Sound levels emitted by the airguns may be high enough to
cause some temporary behavioural changes in marine mammals, but long-
term injuries are very unlikely.

Airgun will be operated intermittently but repeatedly throughout the seismic

Frequency survey period.
Positive Negligible Small Medium Large
. The impact may affect a specific group of localised individuals within a
Magnitude . . . .
population over a short time period, but does not affect other trophic levels or
the population itself.
Low Medium | High
Receptor Marine mammals have Medium sensitivity, as some of the species present in
Sensitivity Myanmar waters are considered international and national species of

conservation concern.

Negligible Minor | Moderate | Major
St le iVl The combination of a Medium Receptor Sensitivity and Small Magnitude will
result in an overall Minor Impact.
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6.3.1.3 (2)

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.
Plankton, Fish Eggs and Larvae

Available literature regarding the potential for pressure effects from airgun
sound indicates that direct injuries to fish eggs, fish larvae or pelagic resources
are predicted to occur only when they are within a few metres of the airguns
(Booman et al. 1996) . Larval mortality, where observed, occurs in the range
of 0.5 to 3.0 metres from the airguns and associated with relatively high peak
energy levels. A distance of five metres has also been indicated as the range
for producing various pathological effects in eggs and larvae (Payne., 2004) @.
Significant numbers can only be affected in situations where the survey line
passes directly over plankton in shallow waters e.g. where large numbers of
fish eggs, larvae or plankton exist.

Natural mortality of fish eggs and larvae is very high, estimated to be up to
15% per day for most species (Davis et al., 1998) ©. As such, the expected daily
mortality rates of fish eggs and larvae caused by a seismic survey would be
regarded as low compared to natural mortality rates and hence would be
unlikely to have an effect on overall population levels.

Existing/ In-place Controls

Given that significant impact of airgun sound on fish and pelagic resources,
such as fish eggs, fish larvae, plankton and coral spawn are only likely to
occur within close proximity to the airgun array, mitigation measures
specifically designed to minimise the potential impact are not necessary.

Significance of Impacts

Evaluation of impacts to plankton, fish eggs and larvae as a result of
underwater sound from the 3D seismic survey activities have been conducted
in accordance with the methodology and terminology presented in Section 6.1.

1) Booman, C., J. Dalen, H. Leivestad, A. Levsen, T. van der Meeren and K. Toklum. 1996. Effecter av luftkanonskyting
pa egg, larver og yngel. Fisken Og Havet 1996(3):1-83 (Norwegian with English summary).

2 Payne, J.F. 2004. Potential effect of seismic surveys on fish eggs, larvae and zooplankton. Can. Sci. Advis. Sec. Res.
Doc. 2004/125.
(3) Davis, R. A, D. H. Thomson and C. I. Malme. 1998. Environmental Assessment of Seismic Exploration on the

Scotian Shelf. 1998. Prepared for Mobil Oil Canada Properties Ltd., Shell Canada Ltd., and Imperial Oil Ltd. for

submission to the Canada-Nova Scotia Offshore Petroleum Board.
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Table 6.17

The significance of impacts to plankton, fish eggs and larvae is evaluated as
Negligible (Table 6.17).

Assessment of Potential Impacts on Plankton, Fish Eggs and Larvae from
Underwater Noise

Underwater noise from airgun emissions will lead to impacts to plankton,
fish eggs and larvae.

Negative | Positive | Neutral
Impacts to plankton, fish eggs and larvae would be considered to be negative
impacts.

Direct | Indirect | Induced | Cumulative
Impacts to plankton, fish eggs and larvae would be direct
Temporary | Short-term | Long-term | Permanent

Type

Duration The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would last the duration of the seismic survey.
Local | Regional | International

Extent Impacts would be limited to the survey area and hence would be considered to
be local.

The 3D seismic survey will cover an area of approximately 4,910 km2.Vessel
will travel at 4 knots. Impacts of airgun noise on plankton, fish eggs and
larvae are only likely to occur close to the operating airgun array. Given the
large distance between the airguns and any plankton, fish eggs or larvae
present, the sound levels are unlikely to have any major effect. Taking into
account the high natural mortality of plankton, fish eggs and larvae, the
magnitude is small.

Airgun will be operated intermittently but repeatedly throughout the seismic

Frequency survey period.

Positive Negligible Small Medium Large
. The impact may affect a specific group of localised individuals within a

Magnitude . . . .
population over a short time period, but does not affect other trophic levels or
the population itself.
Low Medium High

Receptor Receptor is considered of low sensitivity as plankton, fish eggs and larvae are

Sensitivity expected to be common throughout the Gulf of Martaban depending on
seasonality.

Negligible | Minor | Moderate Major

Siteasbia (BN 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.
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6.3.1.3 (3)

Sea Turtles
Physical and Auditory Injury

There are no available data on injury or mortality of turtles in relation to
exposure to increases in underwater ambient sound. Marine turtles are
considered less susceptible to increases in ambient underwater sound
increases than marine mammals. However, turtles hearing range of highest
sensitivity is at lower frequencies, with peak hearing range of sea turtles from
around 200 to 700 Hz @ and as such could be sensitive to the low frequency
sounds generated by seismic surveys (typically from 10 to 300 Hz). There is
little information on sea turtle hearing or the role of sound in their life cycle.
However the impacts are likely to be similar to other marine animals
including temporary or permanent hearing damage and avoidance behaviour
@. Although turtles are considered less sensitive to increases in underwater
sound than marine mammals, they are also less capable of quickly moving
away.

Physiological and Behavioural Changes

Behavioural changes have been recorded in green turtles and hawksbill turtles
when exposed to noise levels higher than 166 dB re 1 pPa (rms) and when
levels were higher than 175 dB re 1 pPa (rms) demonstrated "erratic
behaviour" or "agitation" @. Hypothetical studies on turtles in relation to 3D
seismic surveys have shown that turtles could exhibit responses out to 2 km
from the sound source and avoidance behaviour out to an estimate 1 km from
the sound source ©®. As with marine mammals, turtles have also been
observed to alter their diving behaviour in response to underwater sound.
Some loggerhead turtles (Caretta caretta) in the Mediterranean Sea were
observed to dive following an airgun shot ®. In some instances, turtles were
found to adapt to the noise after prolonged exposure although they did
exhibit avoidance behaviours during initial exposure.

Marine turtles also show strong fidelity to specific nesting beaches and
associated migratory corridors and it is therefore considered they can be
susceptible to impacts which could alter these migrations. However, the
Project Site is approximately 200 km from the mainland coast of Myanmar and
is thus not likely to impact mainland nesting beaches. There are known green
turtle nesting beaches near Moscos Island, however, these are located over 170
km from the area in which the seismic survey will be undertaken. There is a
potential for migratory routes of turtles to these nesting beaches to be

1) Samuel, Y., S.J. Morreale, C.H. Greene, and M.E. Richmond. 2005. Underwater, low-frequency noise in coastal sea
turtle habitat. J. Acoust. Soc. Am. 117(3):1465-1472.

2 McCauley R.D,, J. Fewtrell, A.]J. Duncan, C. Jenner, M-N. Jenner, J.D. Penrose, R.LT. Prince, A. Adhitya, J. Murdoch
and K. McCabe, 2000. Marine seismic surveys - A study of environmental implications. APPEA J 40: 692-706.

(3) Bartol, SM & Musick, JA 2003, Sensory Biology of Sea Turtles in The biology of Sea Turtles, eds PL Lutz, JA Musick
& ] Wyneken, CRC Press, Boca Raton, Florida, USA, vol. 2, pp. 79-102.

“4) DeRuiter, SL and Doukara, KL., 2012. Loggerhead turtles dive in response to airgun sound exposure. Endang
Species Res. Vol. 16: 55-63, 2012.
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Table 6.18

impacted by underwater sound generation by the Project however, given the
extent of the survey area and the distance, there is unlikely to be an impact on
turtle nesting ability.

In offshore waters, avoidance would cause only a temporary displacement
from a particular geographic location during a seismic survey. Similarly,
offshore seismic surveys would be unlikely to disturb or displace turtles from
preferred coastal habitats, such as shallow seagrass beds or coral reef habitat.

Existing/ In-place Controls

There are no specific mitigation measures to be recommended for minimising
impacts to sea turtles as a result of the proposed survey. It is considered that
the soft-start or ramp-up procedures recommended to be employed to
mitigate impacts to marine mammals, would also allow sea turtles sufficient
time to avoid close proximity to seismic operations.

Significance of Impacts

Evaluation of impacts to sea turtles as a result of underwater noise from the
3D seismic survey activities have been conducted in accordance with the
methodology and terminology presented in Section 6.1. Based on the
assessment, whilst the seismic survey may disturb sea turtles should they be
present in the survey area during operations, and may produce limited short
term hearing impairment in some individuals should exposure be severe; it is
unlikely to cause death or life-threatening injury. Therefore, the proposed
survey would not be expected to cause long-term or permanent displacement
from critical habitat or other preferred habitat, nor will they result in
destruction or adverse modification of critical habitat.

The significance of impacts is rated as Minor (Table 6.18).

Assessment of Potential Impacts on Sea Turtles from Operational Noise

Impact Underwater noise from airgun emissions will lead to impacts to sea turtles.
N Negative | Positive | Neutral
ature - —
Impacts to sea turtles would be considered to be negative impacts.
Type Direct | Indirect | Induced | Cumulative
Impacts to sea turtles would be direct. .
Temporary | Short-term | Long-term | Permanent
Duration The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would last the duration of the seismic survey.
Local | Regional | International
Extent Impacts would be limited to the survey area and hence would be considered to
be local

The 3D seismic survey will cover an area of approximately 4,910 kma2
Vessel will travel at 4 knots. Impacts of airgun noise on sea turtles are only
likely to occur close to the operating airgun array. Mitigation measures
designed to protect marine mammals would be expected to prevent impacts to
turtles as well.

Airgun will be operated intermittently but repeatedly throughout the seismic

Frequenc .

E ¥ survey period.
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6.3.1.3 (4)

Positive Negligible Small Medium Large

The impact may affect a specific group of localised individuals within a
population over a short time period, but does not affect other trophic levels or
the population itself.

Low Medium | High

Receptor Receptor is considered to be of medium sensitivity as sea turtles are part of a
Sensitivity conservation and management program in Myanmar, and their migratory
path has the potential to enter the Project area.

Magnitude

Negligible Minor Moderate | Major

Siteastia (NI The combination of a Medium Receptor Sensitivity and Small Magnitude will
result in an overall Minor Impact.

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.
Fish

There is a lack of understanding about the effect of increases in sound on fish
species. Research into underwater sound and the associated responses from
fish species is currently based on a limited number of species ). Some fish,
such as Clupeids (e.g. herring and anchovy) are considered to be hearing
specialists in that they have evolved specialised anatomical structures that
enhance hearing sensitivity and hearing range. Many other species of fish
(such as groupers and snappers) are not considered as sensitive to underwater
sound. Fish are generally considered to have good low frequency hearing and
are likely to hear seismic shots up to several kilometres from the source. Fish
hearing ranges are between 20 Hz - 1 kHz. The frequency of the sound
produced by seismic surveys is within this range.

Physical and Auditory Injury

The potential for physical injury of fish in relation to underwater sound is
greater in species which have a swim bladder as the organ is unable to adapt
quickly enough to the high intensity seismic pressure waves. However, this
type of physical injury is only likely in very close proximity (a few metres) to
the sound source and therefore, is highly unlikely for adult fish. Eggs and
larvae in close proximity to the sound source could be physically injured as
they are present near the sea surface and unable to avoid the sound. However,
the amount of eggs and larvae likely to be impacted by exposure to sound is
not considered to be significant when compared to the large areas in which
eggs and larvae would cover in the water column @,

1) Popper, A. N., and M. C. Hastings, 2009. "The effects of anthropogenic sources of sound on fishes." Journal of Fish
Biology 75.3: 455-489.
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Trials in Scotland exposed various species of temperate fish of different age
classes including cod (Gadus morhua), pollock (Pollachius pollachius), saith
(Pollachius virens) and mackerel (Scomber scombrus) to airgun sound levels of
up to 218 dB from a three gun array (Wardle et al., 2001) @. Involuntary C-
starts were observed when airguns were fired within 10 m of the subjects;
however, the fish did not move off the reef and diurnal rhythms were not seen
to have been affected by the exposure. No mortality was observed.

Whilst generally focusing on temperate fisheries, international studies
generally indicated that direct mortality is unlikely to occur as the majority of
pelagic fish are likely to be driven away by the approaching sound source, the
‘soft start’ procedure and the movement of the vessel. Demersal fish are
unlikely to be significantly affected. Overall, levels of injury are considered to
be minor in the context of local species populations. In the absence of local
data such findings provide an indication of potential impacts to commercial
fisheries from the proposed seismic survey.

Physiological and Behavioural Changes

Underwater sound can potentially cause behavioural changes in fish species.
Behavioural changes in relation to exposure to sound have been observed in
fish species with alarm responses (or noticeable changes in fish swimming
behaviour) expected from 1 to 5 km of the seismic source, depending on the
species threshold and the sound transmission loss. Although there are no
conclusive studies on fish behavioural changes in relation to increases in
ambient underwater sound, no reported significant effects have been reported
by numerous studies. However, there are a number of studies which have
shown that fish will immediately leave the area around the sound source; this
avoidance area can in some instances be up to 2 km @. It should be noted that
any behavioural changes to fish have been observed to be short-lived and fish
tend to exhibit normal behaviour after an initial startle or avoidance response
(36)

In relation to coral reef species, studies conducted into the response of fish and
invertebrates have found no permanent changes in behaviour on the reef ©.
At its closets extent the area in which 3D seismic survey will occur is located
over 140 km from any potential reef areas and is therefore not likely to impact
and reef associated species.

Existing/ In-place Controls

1) Wardle, C. S, Carter, T. J., Urquhart, G. G., Johnstone, A. D. F., Ziolkowski, A. M., Hampson, G. & Mackie, D.
(2001). Effects of seismic air guns on marine fish. Continental Shelf Research 21, 1005-1027.

) Turnpenny, A. W. H. and Nedwell, J. R. 1994. The effects on marine fish, diving mammals and birds of underwater
sound generated by seismic surveys. Consultancy Report FCR 089/94, Fawley Aquatic Research Laboratories Ltd.,
40pp.

®) Wardle, C. S, Carter, T. J., Urquhart, G. G., Johnstone, A. D. F., Ziolkowski, A. M., Hampson, G. & Mackie, D.
(2001). Effects of seismic air guns on marine fish. Continental Shelf Research 21, 1005-1027.
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Table 6.19

Impact Underwater noise from airgun emissions will lead to impacts to fish.
N Negative | Positive | Neutral
ature - - —

Impacts to fish would be considered to be negative impacts.

Type Direct | Indirect | Induced | Cumulative
Impacts to fish would be direct. .
Temporary | Short-term | Long-term | Permanent

Duration The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would last the duration of the seismic survey.
Local | Regional | International

Extent Impacts would be limited to the survey area and hence would be considered to
be local

There are no specific mitigation measures to be recommended for minimising
impacts to fish as a result of the proposed survey. It is considered that the soft-
start or ramp-up procedures recommended to be employed to mitigate
impacts to marine mammals, would also allow fish sufficient time to avoid
close proximity to seismic operations.

Significance of Impacts

Overall, potential impacts to fish in Block MD-4 during the seismic survey are
expected to be limited to individuals in very close proximity (i.e. a few metres)
to the sound source and therefore, impacts are highly unlikely to occur in
adult fish due to their high mobility enabling them to move away from the
sound source @ prior to any impacts occurring.

The significance of impacts is rated as Minor (Table 6.19).

Assessment of Potential Impacts on Fish from Operational Noise

The 3D seismic survey will cover an area of approximately 4,910 km2. Vessel
will travel at 4 knots. Impacts of airgun noise on fish are only likely to occur
close to the operating airgun array. Mitigation measures designed to protect
marine mammals would be expected to prevent impacts to turtles as well.

Airgun will be operated intermittently but repeatedly throughout the seismic

Frequency survey period.
Positive Negligible Small Medium Large
il The impact may affect a specific group of localised individuals within a
population over a short time period, but does not affect other trophic levels or
the population itself.
Low Medium | High
Receptor Fish are considered to be of medium sensitivity as some of the commercially
Sensitivity caught species identified within the Area of Interest are listed as species of

conservational concern on the IUCN Red List.
Negligible Minor | Moderate | Major
it U The combination of a Medium Receptor Sensitivity and Small Magnitude will

result in an overall Minor Impact.

Additional Mitigation Measures, Management and Monitoring

1) Turnpenny, A. W. H. and Nedwell, J. R. 1994. The effects on marine fish, diving mammals and birds of underwater
sound generated by seismic surveys. Consultancy Report FCR 089/94, Fawley Aquatic Research Laboratories Ltd.,

40pp.
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6.3.2

6.3.2.1

6.3.2.2

6.3.2.3

6.3.2.3 (1)

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.
Assessment of Impacts on Fishing Communities and Fisheries

Scope of the Assessment

As determined during scoping, potential impacts to fishing communities and
fisheries may occur due to:

e Marine Traffic; and
e Physical Presence of Survey Equipment.

Summary of Relevant Baseline Conditions

As discussed in Chapter 5, the Tanintharyi areas are productive in shoaling
pelagic fish and demersal fish. The offshore area is used for commercial tuna
fishing. Various types of fishing gear are used to exploit the marine species
found in Myanmar waters. The Project Area falls within the Tanintharyi
Fishing Area, which are fishing grounds designated by the Department of
Fisheries. However, the Project Area is located far offshore, approximately 140
km away from islands and 200 km from main Tanintharyi shore, and the sea
depth is about 1,000 to 2,200 meters. It is therefore expected that the number of
fishing vessels in this area is very low. In addition to offshore fisheries, there
are likely fishing activities on the islands nearby Block MD-4 (Coco Islands,
Narcondam Island, and Preparis Island), but little documented information is
available.

Assessment of Impacts

Marine Traffic and Physical Presence of Survey Equipment

Block MD-4 is located within the Tanintharyi Fishing Area in the Gulf of
Martaban, and commercial fishing activities could conceivably be expected
within the Project Area. Potential adverse impacts to fishing operations may
result from:

e Temporary restriction of access to fishing grounds due to the
establishment of a temporary exclusion zone; and

e Removal of fishing gears prior to survey, displacement, damage or loss
of fishing gears and snagging/entanglement of fish nets/trawls by
towed equipment (dragging streamer and airgun arrays), and vessel
movements; and
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e [Effects of airgun and vessel sound disturbance on target fish
populations and their fish prey species (see Section 6.3.1.3 for a
discussion on impacts to fish due to underwater noise).

A temporary exclusion zone will be in place around the survey vessels,
airguns and streamers during the surveys, whereby fishing will be forbidden.
This will not cause a significant impact to the fishery as it covers only a small
proportion. The exclusion zone will cover a maximum of approximately ~ 82
km? per day, based on a 500 m exclusion zone over 4,910 km?2 of acquisition
area during the 60 day survey (ie. 125 km2?/day + exclusion zone). In
comparison to the Tanintharyi and Ayeyarwady Fishing Areas, the disturbed
area per day is small. In addition, seismic acquisition activities will be
temporary (100 days).

Interaction between large vessels and rights of passage are governed by
international maritime regulations and protocols (eg. international regulations
for preventing collisions at sea), which are generally adhered to by officers
and crew of commercial fishing boats and other maritime traffic, who should
be familiar with them. In the case of artisanal fishers, who are seldom versed
in international maritime regulations, potentially hazardous situations may
arise. Artisanal fishing craft are generally inadequately illuminated, are small
and hence poorly visible, have limited ability to maneuver, and may deploy
poorly-marked fishing gear (eg. nets, lines, fixed gear) in the area. However,
in the project area, which is far offshore, there are not expected to be any
artisanal fishing craft. Damage to fishing equipment is a concern from both a
safety perspective (ie. potential risk to personnel on the fishing vessel and the
survey vessel) and in terms of adverse reactions/complaints from fishermen
whose equipment has been damaged (ie. loss of equipment and temporary
loss of earnings/ livelihood). Damage to the streamers from fishing gear is
also a concern. There are a number of standard procedures that seismic vessel
operators adopt to reduce potential impacts with fishing vessels or equipment,
a number of which will be adopted for the proposed survey (see below).
Stationary fishing equipment (eg. static nets and associated fastenings, stakes
and fishing gears) and fish aggregating devices would be considered to be at risk
of being damaged from marine traffic associated with survey activities. Other
effects of survey activities in areas of concentrated fishing may include
temporary effects such as a perception of interference with fishermen’s right to
fish in these waters and disturbance of fish stocks. Encounters with fishing
vessels and fishing equipment (gear) have been identified as a potential hazard
and operational procedures will be in place to minimise the risk of conflicts.

Fishing activity in the offshore waters of Myanmar is most likely to occur
outside of the rainy season due to the increased risk of being at sea during
monsoon conditions. Therefore, fishing in the Block MD-4 is most likely to
occur between September and May.
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Existing/ In-place Controls

Potential impacts to fishing activities will be kept to as low as reasonably
practicable (ALARP) @ through mitigation and control measures that have
been incorporated into the project design and implementation to safeguard
operations. This includes:

e Atleast 30 days prior to survey, coordinate with MOGE, who will then
issue "Notice to Mariner" regarding project activities to appropriate
parties (i.e. Department of Fisheries, Ministry of Livestock and
Fisheries, and Navy).

e At least two/three weeks prior to survey Eni will engage fisheries
liaison officers: one to stay on each Support Vessel, one to stay on the
Chase Boat, and one to stay on the seismic vessel. Such fishery
representatives will be fully qualified, and have offshore safety
certificates, and preferably have experience with of offshore seismic
operations. They will be responsible for and are in charge to take care
of coordination activities for a proper “Fishing Activity Disruption”.

e Patrol the seismic survey area for at least one (1) week before
commencing seismic survey activity, and remove all obstructions in
the survey area. Record location and details of removed fishing gear.

e Fishing vessels operating over the proposed surveys lines for a marine
seismic survey, or those in danger of passing over the deployed
streamer, will be warned off by the chase boats.

e Chase vessels will be available to warn vessels to keep clear of the
seismic survey vessel and associated trailing equipment, and to escort
any unauthorised vessels out of the Project Area. In addition,
stationary fishing equipment (eg fishing gears) identified by the chase
vessels on the survey route will be removed in advance of operations.
Procedures for such removal are presented in Chapter 7.

e Chase vessel with MOGE Representative will be employed to ensure
navigational safety and appropriate management of fishing
interactions.

e Mobile exclusion zone, limiting the duration and extent of disruption
to the fishing activity in any area.

e Upon completion of the survey, all equipment will be immediately
removed from the Project Area, i.e. demobilization.

¢ Organize a complaint, problem, and suggestion receiving point for the
entire project duration. Findings from complaints and suggestions
shall be reported to MOGE.

e Disclosure and implementation of the Grievance Mechanism for the
Project and timely investigation of any grievances.

1) ALARP has been defined as an impact that is tolerable only if impact reduction is impracticable or if the effort

involved in reducing the impact further would be grossly disproportionate to the benefit gained.
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Table 6.20

Significance of Impacts

Evaluation of impacts to fishing operations as a result of 3D seismic survey
activities has been conducted in accordance with the methodology and
terminology presented in Section 6.1. Results are presented in Table 6.20. The
significance of impacts is evaluated as Moderate.

Assessment of Potential Impacts on Fisheries from Marine Traffic and
Physical Presence of Survey Equipment

Increased vessel traffic/ movements related to 3D seismic survey activities

Tmpact will lead to interference with fishing activities.
N Negative | Positive | Neutral
ature — P - P

Impacts to fishing activities would be considered to be negative impacts.

Type Direct | Indirect | Induced | Cumulative
Impacts to fishing activities would be direct
Temporary | Short-term | Long-term | Permanent

Duration The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would last the duration of the seismic survey.
Local | Regional | International

Extent Impacts may extend to the onshore fishing communities outside the survey area

and hence would be considered to be regional.

The 3D seismic survey will cover an area of approximately 4,910 km2. Vessel
Scale will travel at 4 knots. The exclusion zone will cover a maximum of
approximately ~ 82 km? per day.

The seismic survey will operate continuously for 24 hours per day throughout

Frequency

the duration of the survey.

Positive Negligible | Small | Medium Large

W BRI G Impact magnitude is considered to be medium as impact could affect a
substantial number of fisherman, and frequency is continuous.

Low | Medium | High

Sensitivity is considered to be medium as fisherman are very low-income and
dependent on fishing, and low ability to adapt to changes.

Negligible | Minor | Moderate | Major

it iU The combination of a Medium Receptor Sensitivity and Medium Magnitude will
result in an overall Moderate Impact.

Receptor
Sensitivity

Additional Mitigation Measures, Management and Monitoring
Additional mitigation measures to be implemented include the following;:

e Chase vessel with MOGE Representative will be employed to ensure
navigational safety and appropriate management of fishing
interactions.

e Mobile exclusion zone, limiting the duration and extent of disruption
to the fishing activity in any area.

e Disclosure and implementation of the Grievance Mechanism for the
Project and timely investigation of any grievances.

Significance of Residual Impacts

If the above mitigation measures are implemented, residual impacts would be
expected to be of Minor significance.
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6.3.3

6.3.3.1

6.3.3.2

6.3.3.3

Assessment of Impacts on Shipping/Navigation

Scope of the Assessment

As determined during scoping, potential impacts to shipping/navigation may
occur due to:

e Marine Traffic; and
e Physical Presence of Survey Equipment.

Summary of Relevant Baseline Conditions

As discussed in Chapter 5, the Project Area may experience some traffic from
international shipping/navigation routes, as well as local/regional traffic.

Assessment of Impacts

Interaction between vessels and rights of passage are governed by
international maritime regulations and protocols (e.g. international
regulations for preventing collisions at sea), which would be expected to be
adhered to by the vessels in the area. Nevertheless, there is a concern with
regard to physical interactions with other vessels that includes potential for
loss of life in the event of a collision, concomitant pollution effects (fuel oil
spillage) and damage/entanglement of streamers.

Vessel traffic within the Project Area is relatively light, consisting of cargo
vessels and commercial fishing boats, with the occasional larger shipping
vessel. However, there is a shipping lane between Yangon and the south
connecting to Malaysia. This shipping lane is moderately used by marine
traffic.

Existing/ In-place Controls

Potential impacts to fishing activities will be kept to as low as reasonably
practicable (ALARP) @ through mitigation and control measures that have
been incorporated into the project design and implementation to safeguard
operations. This includes:

e Atleast 30 days prior to survey, coordinate with MOGE, who will then
issue "Notice to Mariner" regarding project activities to appropriate
parties (i.e. Department of Fisheries, Ministry of Livestock and
Fisheries, and Navy).

e Use support vessels to warn off traffic.

e Provide adequate lighting and signal blinker on the seismic vessel, and
chase vessel to prevent the collision hazard with fishing or cargo
vessels.

1) ALARP has been defined as an impact that is tolerable only if impact reduction is impracticable or if the effort

involved in reducing the impact further would be grossly disproportionate to the benefit gained.
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Table 6.21

e Vessels will be equipped with radar, navigation equipment, and
communication equipment to identify obstructions and to provide
sufficient warning of approaching surface vessels that may pose a
danger to the operations.

e Warning device (ie. Bell or Light) will be provided on the streamer tail
buoy for night-time operations.

e Stop the survey in case of poor visibility or extreme weather conditions
(such as cyclone), and record the event.

e Upon completion of the survey, all equipment will be immediately
removed from the Project Area, i.e. demobilization.

Significance of Impacts

Evaluation of impacts to navigation as a result of 3D seismic survey activities
has been conducted in accordance with the methodology and terminology
presented in Section 6.1. The significance of impacts to shipping/navigation
from marine traffic and survey equipment is evaluated as Negligible (Table

6.21).

Assessment of Potential Impacts on Shipping/Navigation from Marine Traffic
and Physical Presence of Survey Equipment

Type

Duration

Extent

Scale

Frequency

Magnitude

Receptor
Sensitivity

Significance

Increased shipping traffic/ movements related to 3D seismic survey
activities will lead to interference with fishing activities.

Negative | Positive | Neutral

Impacts to shipping and navigation would be considered to be negative impacts.

Direct | Indirect | Induced | Cumulative

Impacts would directly affect shipping and navigation through direct
obstruction of vessels in the seismic survey area.

Temporary | Short-term I Long-term | Permanent

The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would last the duration of the seismic survey.

Local | Regional | International

Impacts would be limited to the survey area and hence would be considered to
be local.

The 3D seismic survey will cover an area of approximately 4,910 km?2. Vessel
will travel at 4 knots.

The seismic survey will operate continuously for 24 hours per day throughout
the duration of the survey.

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 vessels and
is of short duration.

Low | Medium | High

Sensitivity is considered to be low as marine traffic is relatively light in the
Project area.

Negligible | Minor | Moderate | Major

The combination of a Low Receptor Sensitivity and Small Magnitude will result
in an overall Negligible Impact.

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEisMIC IEE May, 2017

6-40



6.3.4

6.3.4.1

6.3.4.2

6.3.4.2 (1)

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.

Impact Assessment due to Unplanned Events

Scope of the Assessment

Adverse impacts on the marine environment and survey personnel may occur
from the following unplanned events:

e QOil and Chemical Spills; and
e Vessel Collision.

Assessment of Impacts

Oil and Chemical Spills

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.

Scenarios in which spills could arise vary from small scale spills (around
10m3), such as a spill during refueling due to a hose break, to larger scale spills
such as those from vessel collisions and rupture of the vessels fuel tank (2,000
m? or around half of the fuel carried by the seismic vessel). Smaller spills are
more common but have a smaller magnitude of impact than larger spills.
Larger spills are extremely rare. The seismic and other vessels are likely to use
fuel which is non-persistent or “light” fuel (such as Marine Gas Oil (MGO)
and Marine Diesel Oil (MDO)). These fuel spills, in the unlikely event of
occurrence, would evaporate quickly in the open water environment and
would be rapidly diluted and dispersed by ocean currents. 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.
Heavier oils accidentally released during maintenance activities are predicted
to be more persistent and may eventually wash-up on coastlines as weathered
tar balls which can have localised impacts on coastal habitats and species.

Although dependent on the extent and location of the release, a small
hydrocarbon spill would generally be predicted to have minor impacts. Such
impacts are also considered to be unlikely to occur. The effects of a large
release of marine gas oil/ diesel as a result of vessel grounding, collision or
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other major accident will depend on the quantity of hydrocarbons released,
the location of the release and the prevailing weather/oceanographic
conditions.

Potential impacts from unplanned spills to marine mammals, marine turtles,
fishes and seabirds which may be found within the offshore spill area 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
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

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 ® @. 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 ®. Contact with surface slicks can therefore result in hydrocarbon
adherence to body surfaces @ causing irritation of mucous membranes in the
nose, throat and eyes leading to inflammation and infection ®. Oiling can also
irritate and injure skin which is most evident on pliable areas such as the neck

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
1_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.
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and flippers ). 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 . 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.

Existing/ In-place Controls

The proposed 3D seismic survey will be conducted in accordance with the
highest standards of safety and industry association guidelines for offshore
seismic operations (eg. the International Association of Geophysical
Contractors Environmental manual for Worldwide Geophysical Operations,
2004). Survey activity will also be conducted following the standard operation
procedures of the vessels, and Eni’s Health, Safety, Environment Public Safety,
Quality and Radiation Protection Integrated management system (HSE IMS).

The seismic survey vessels 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,.

A standard for occupational health, safety, and environment will be
developed and detailed written operational, contingency and response
procedures including Eni’s Emergency Response Plan (Annex B) 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 who are proficient in the
use of clean-up equipment. Training will be provided to survey personnel
according to the standard as appropriate. Primary medical care shall be
provided on the survey vessel according to relevant regulation or standard
including coordination measure with onshore public health agency in case
there is medical emergency.

If a spill occurs, response and contingency plans for accidental events will be
in place, including Eni’s Oil 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.

1) 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.
) 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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Eni will implement the following mitigation measures regarding
fuel / chemical spills:

e Implement Eni's HSE IMS, including the following:

o In case of oil or chemical spills, follow Eni’s Emergency Response
Plan (Annex B).

o Follow Seismic Contractor SOPEP (Shipboard Oil Pollution
Emergency Plan), which will be available before the start of the
survey.

e Conduct the survey activity according to the operational procedure of
the vessel which includes:

o Safety Management: main components include policy, organization &
responsibility, planning & operation, monitoring on operation
performance, and inspection & review for improvement.

o Survey Planning for the survey activity.

o Activity Recording: record on role and responsibility of the key
personnel.

¢ Ensure that the survey contractor has an oil spill response plan in place
in accordance with MARPOL 73/78 regulations (Shipboard Marine
Pollution Emergency Plans), and/or Seismic Contractor SOPEP
(Shipboard Qil Pollution Emergency Plan), which will be available
before the start of the survey.

e Implement proper training in the use and handling of the relevant
chemicals and standard safety procedures implemented by all
contractors.

e Staff will wear Personal Protective Equipment (PPE) appropriate to the
nature and volume of spilled material.

e In case of spill, appropriate medical care will be provided, clean-up
will be carried out, and incident or accident reports will be filed.

e Provide spill clean up kits and training for designated rapid response
team to clean up any spills.

e Store all chemicals in secured storage area with impervious (cement or
plastic sheet) floor and bund wall. Handle all chemicals according to
their Safety Data Sheet (SDS).

e Assign chase vessels to report abnormal situation to the seismic vessel.

Significance of Impacts

Evaluation of impacts due to oil/chemical spills during the 3D seismic survey
activities has been conducted in accordance with the methodology and
terminology presented in Section 6.1. The significance of impacts to
occupational health and safety from operational noise is evaluated as Minor
(Table 6.22).
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Table 6.22

6.3.4.2 (2)

Assessment of Potential Impacts due to Oil/Chemical Spills during 3D
Seismic Survey Activities

Oil/ chemical spills during offshore operations.

Negative | Positive | Neutral

Oil/ chemical spills would be considered to be a negative impact.

Direct | Indirect I Induced | Cumulative

Impacts would be considered to be direct due to originating from vessels used
in the seismic survey.

Temporary | Short-term | Long-term | Permanent

The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
days. Direct impacts would be short-term in the event of a spill, although the
risk of such a spill will be present throughout the duration of the survey.

Duration

Local Regional | International

Impacts would be limited to the survey area within the Gulf of Martaban and
Extent . .. . o
hence would be considered to be local for vessel collisions (marine gas oil is

light and would evaporate rapidly before it drifts outside of the survey area).

Spills during offshore operations may impact marine resources, and/or water
quality.

Refueling and maintenance activities will occur repeatedly throughout the
seismic survey.

Scale

Frequency

o 1. Unlikely (The event is unlikely but may occur at some time during normal
Likelihood . o . re
operating conditions, ie the event has occurred within industry).

Positive | Negligible | Small | Medium | Large

W\ EFabi G Impact magnitude is considered to be small as the frequency is occasional and
the likelihood is unlikely.

Low | Medium | High
Receptor As the key receptor for spills may be considered to be coral reefs and coastal
Sensitivity marine habitats in the vicinity of the project area, receptor sensitivity is

considered of medium sensitivity.

Negligible Minor | Moderate | Major
it iU The combination of a Medium Receptor Sensitivity and Small Magnitude will
result in an overall Minor Impact.

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.
Vessel Collisions

Any potential physical interactions between fishing vessels / rafts and
exploration survey activities may result in damage to fishing gear (e.g.
nets/lines damaged or entangled), damage to vessels / rafts or sinking of
vessels / rafts with the potential for loss of life. Additional concerns associated
with interactions with fishing vessels / rafts include potential for concomitant
pollution effects (fuel oil spillage).
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The review of baseline conditions identified that coral reefs are unlikely to be
found in the Project Area. Whilst impacts to such organisms through vessel
grounding / collision may be considered to be severe, such an event is
considered extremely unlikely to occur as the survey vessel will not be
operating or maneuvering within close proximity to these sites.

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 6,530 accidents that occurred
over a 17-year period from 1995-2012, two were in Myanmar waters. One
incident occurred in 2000, when a general cargo ship (the ASEAN Liberty) had
an unspecified incident off Myanmar port. A second incident occurred in 2007,
when the general cargo ship DOLPHIN II (flag State Panama) sank in bad
weather off the west coast of Myanmar, en route to Yangon (Myanmar) from
Chittagong (Bangladesh) @.

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. @

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.®

The seismic survey vessel will be accompanied at all times by an appropriate
number of chase vessels that would act as fishing liaison as well as look out
for the presence of other marine users. 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.

Existing/ In-place Controls

The proposed 3D seismic surveys will be conducted in accordance with the
highest standards of safety and industry association guidelines for offshore
seismic operations (eg. the International Association of Geophysical
Contractors Environmental manual for Worldwide Geophysical Operations,

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
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2004). Survey activity will also be conducted following the standard operation
procedures of the vessels.

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 who are proficient in the
use of clean-up equipment. Training will be provided to survey personnel
according to the standard as appropriate. Primary medical care shall be
provide on the survey vessel 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 using the following
mitigation measures:

e Implement Eni's HSE IMS.

e In case of vessel collision, follow Eni's Emergency Response Plan
(Annex B), including procedures in the event of an accidental vessel
collision.

e Atleast 30 days prior to survey, coordinate with MOGE, who will then
issue “Notice to Mariner” regarding project activities to appropriate
parties (i.e. Department of Fisheries, Ministry of Livestock and
Fisheries, and water police).

e Use support vessels to warn off traffic.

e Provide appropriate lights and warning signals on all vessels to
prevent accidental collision.

e Chase vessel with MOGE Representative will be employed to ensure
navigational safety and appropriate management of fishing
interactions.

e Mobile exclusion zone, limiting the duration and extent of disruption
to the fishing activity and other marine users in any area.

e Disclosure and implementation of the Grievance Mechanism for the
Project and timely investigation of any grievances.

Significance of Impacts

Evaluation of impacts due to vessel collision during the 3D seismic survey
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 the seismic vessel and equipment with
fishing vessels / rafts or other marine users is considered to be unlikely. As
such, the impact magnitude and subsequently the impact significance are
considered as Negligible (Table 6.23).
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Table 6.23  Assessment of Potential Impacts through Vessel Collision during 3D Seismic
Survey Activities

Vessel collision during offshore operations.

Negative | Positive | Neutral

Accidental events such as vessel collision would be considered to be a negative
impact.

Direct | Indirect | Induced | Cumulative

Impacts would be considered to be direct due to originating from vessels used
in the seismic survey.

Temporary | Short-term | Long-term | Permanent

The 3D seismic survey will be carried out in Q4 2017 and last approximately 100
Duration days. Direct impacts would be short-term in the event of a vessel collision,
although the risk of such a collision will be present throughout the duration of
the survey.

Local Regional International

Impacts would be limited to the survey area within the Gulf of Martaban and

hence would be considered to be local for vessel collisions.

Vessel collision during offshore operations may impact worker health and
Scale safety, and has the potential to impact marine resources, and/or water quality
or create a physical hazard to other marine users.

Frequency of marine traffic is continuous during the survey, but collisions
would be very rare if the appropriate mitigation measures are implemented.

Frequency

o 1. Unlikely (The event is unlikely but may occur at some time during normal
Likelihood . o . e
operating conditions, ie the event has occurred within industry).

Positive | Negligible | Small | Medium | Large

WIEE GG Impact magnitude is considered to be small as the frequency is occasional and
the likelihood is unlikely.

Low | Medium | High
Receptor As the key receptor for accidental events may be considered to be workers and
Sensitivity other vessels, all of which are adequately trained and/or will follow appropriate

marine protocols, receptor sensitivity is considered low.

Negligible Minor | Moderate | Major

it e 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.

6.3.5 Cumulative Impact Assessment
Cumulative impacts encompasses impacts that result from the incremental
impact, on areas or resources used or directly impacted by the project, from

other existing, planned or reasonably defined developments at the time the
risks and impacts identification process is conducted. The IFC (2012) defines
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cumulative impacts as those generally recognised as important on the basis of
scientific concerns and or concerns from affected communities®.

Cumulative impacts summarised in this section refer to 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 seismic
survey combine to cause a greater impact. Such impacts may arise due to
spatial overlap (e.g. overlap in spatial extent of water quality changes) or
temporal overlap (e.g. sound impacts caused by seismic activities at the same
time from different sources).

Block MD-4 is surrounded by other offshore Blocks MD-5, YWB, and M14. It
is understood that oil and gas production activities are being carried out in
these blocks which may lead to cumulative impacts with the seismic survey
activities in Block MD-4. At the time of preparing this IEE, concurrent
activities are not expected in Blocks MD-5, YWB, or M14 during the execution
of the Block MD-4 seismic survey. Regardless, to mitigate any potential
cumulative impacts, Eni will publicly communicate its project location and
schedule appropriately to avoid any potential cumulative impacts with
adjacent activities in neighboring blocks.

Cumulative impacts to all aspects are considered Minor, and current in-place
controls and mitigation measures are sufficient to mitigate any potential
cumulative impacts.

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

Corporation, World Bank Group
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7.1

7.2

ENVIRONMENTAL MANAGEMENT PLAN

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 Eni has committed. In
addition, this EMP is used to ensure compliance with statutory requirements
and corporate safety and environmental policies.

DESCRIPTION OF THE PROPOSED MITIGATION MEASURES

This section presents the proposed mitigation measures that Eni 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 in Table 7.1.

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEIsMIC IEE May, 2017



Table 7.1

Aspects

Potential Impacts

Mitigation Measures for Proposed 3D Seismic Survey of Block MD-4

Mitigation Measures

Implementation
Area

Duration

Responsibility

Environmental Impacts

1. Air Quality 1.1.

Impact on air quality due to the
emission of air pollutants and
greenhouse gases from engine
combustion of the seismic
vessel and support vessels

1.1.1.

Conduct routine inspection and preventive maintenance
as per maintenance schedule or recommended by
manufacturers to maintain combustion efficiency and to
reduce air pollutant emission.

1.1.2.

Vessels will be in compliance with MARPOL 73/78
Regulations for the prevention of air pollution from
ships (Annex VI).

All project
vessels

Throughout
the survey

Eni

2. Seawater Quality 21.

Impact on seawater quality due
to improper management of
non-hazardous and hazardous
waste

2.1.1.

Regarding offshore discharges, operate the seismic
vessels in compliance with the requirements under
MARPOL 73/78 and Eni's Waste Management Plan
(Annex B).

2.1.2.

Separate and store each type of waste (non-hazardous
waste and hazardous waste) into appropriate containers
having clear labels.

21.3.

Store hazardous waste in sealed container and keep such
away from  sparkling
disposal/treatment. The container shall be durable, safe
and proper for transporting, transferring, treatment and
disposal.

container area until

2.14.

Prohibit any discharge of hazardous waste into the sea.

21.5.

Used oil and oil-contaminated waste shall be stored
separately with labels for disposal onshore.

2.1.6.

The vessel deck shall be cleaned to minimise the impact
from oil and chemical contamination into the sea during
periods of rain.

217.

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.

All project
vessels

Throughout
the survey

Eni
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Aspects Potential Impacts

Mitigation Measures

Implementation
Area

Duration

Responsibility

2.1.8.

Dispose hazardous waste at onshore treatment &
disposal facilities in accordance with MARPOL
requirements, international standard practices of the
vessel, and/or Eni’s Waste Management Plan (Annex B).

2.1.9.

Ensure manifest of all the waste is kept.

2.1.10.

Segregate non-hazardous waste including food waste,
paper, aluminium can, glass, rag and other wastes in
separate containers or proper areas.

2.1.11.

Grind food waste to a size less than 25 mm before
discharge into the sea at a distance of 12 nautical miles
from shore, in a location that is not located in coral reef
area, according to the requirements under MARPOL
73/78.

2.1.12.

The survey contractor is responsible for the proper
onshore disposal of non-hazardous waste according to
MARPOL requirements, international standard practices
of the vessel, and/or Eni's Waste Management Plan
(Annex B) .

2.2. Impact on seawater quality due
to improper management of
wastewater

221.

Operate the seismic vessels in compliance with the
requirements under MARPOL 73/78 and Eni's Waste
Management Plan (Annex B), including all measures
below.

222,

Large operating vessels (over 400 gross tons) shall
comply with the MARPOL 73/78 requirements and
Regulation of Vessel Inspection (No. 34) B.E. 2551 (A.D.
2008). Oil contaminated bilge water shall be de-oiled
prior to discharge into the sea. Discharge water shall
contain less than 15 ppm oil content.

22.3.

Oil-contaminated waste separated by the Oil Filtering
Equipment on vessels over 400 gross tons shall be stored
in appropriate drums for disposal onshore.

224.

An oily slop storage tank shall be provided.

All
vessels

project

Throughout
the survey

Eni
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Aspects Potential Impacts Mitigation Measures Implementation Duration Responsibility

Area

2.25. Oily effluents from bilges, machinery spaces etc. should
not be discharged in shallow coastal waters or near coral
reefs.

2.2.6. Sewage will either be treated by sewage treatment
system before discharged into the sea, or will be retained
in a storage tank and will be pumped for disposal at the
port/support base after the operation is completed.

2.2.7. For sewage that is treated and discharged into the sea, it
shall be discharged more than 12 nautical miles from the
nearest land.

3. Marine Life and Marine | 3.1. Impact on marine life forms, | 3.1.1. Ensure that survey contractor follows codes of good | All project | Throughout | Eni
Ecology especially marine mammals practices for seismic survey, especially measures to | vessels the survey
due to noise generated by minimise impact on marine mammals. Entire survey
airgun area

3.1.2. Implement the ‘Pre Start-up Visual Observation
Procedures’ (also known as “Pre-shooting search) as per
JNCC Seismic Guidelines (Annex C) - make a visual
check from a suitable high observation platform to see if
there are any marine mammals within a 500 m radius at
least 30 minutes prior the commencement of seismic
acquisition. In deep waters (>200m) the pre-shooting
search should extend to 60 minutes as deep diving
species (e.g. sperm whale and beaked whale) are known
to dive for longer than 30 minutes.

3.1.3. If mammals are observed during the pre-shooting
search, delay the start of the seismic sources until the
marine mammals have moved out of the 500 m radius, or
20 minutes after the last sighting within 500 m.
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Aspects Potential Impacts Mitigation Measures Implementation Duration Responsibility

Area

3.14. Implement “Soft Start Procedures” as per JNCC Seismic
Guidelines (Annex C). Power should be built up slowly
from a low energy start-up (e.g. starting with the
smallest airgun in the array and gradually adding in
others) over at least 20 minutes to give adequate time for
marine mammals to leave the area. This build up of
power should occur in uniform stages to provide a
constant increase in output.

3.1.5. Implement passive acoustic monitoring (PAM), whereby
sea mammal vocalization is monitored to determine
whether there may be any mammals near the survey
vessel, especially during night time or low visibility
operations when mammals may not be able to be
visually observed.

3.1.6. Maintain visual observation continuously during soft
starts and operations to determine the presence of
marine mammals.

3.1.7. After detecting marine mammals, a record shall be made
that includes observation detail and marine mammal
description, such as the seismic vessel coordinates and
distance between the vessel and the marine mammal,
and if possible, species & number of the marine
mammal, frequency and duration of marine mammal in
the observation area. Recorded information shall be
collected in Observation Report for future reference.

3.1.8. Utilize chase vessels to monitor the survey area at least
24 hours prior to commencement of airgun array
operations.

3.1.9. Implement passive acoustic monitoring (PAM), wherby
sea mammal vocalization is monitored to determine
whether there may be any mammals near the survey
vessel, especially during night time or low visibility
operations when mammals may not be able to be
visually observed.
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Aspects Potential Impacts

Mitigation Measures

Implementation
Area

Duration

Responsibility

Social Impacts

4. Fishing  Communities | 4.1. Fishermen may temporarily be

and Fisheries unable to carry out fishing
activities in some areas during
survey

41.1.

At least 30 days prior to survey, coordinate with MOGE,
who will then issue "Notice to Mariner" regarding
project activities to appropriate parties (i.e. Department
of Fisheries, Ministry of Livestock and Fisheries, and
Navy).

41.2.

Presence of the fisheries liaison officers: one to stay on
each Support Vessel, one to stay on the Chase Boat, and
one to stay on the seismic vessel to guarantee continuous
sharing of information before (two/three weeks) and
during the project execution.

4.13.

Patrol the seismic survey area for at least one (1) week
before commencing seismic survey activity, and remove
all obstructions in the survey area. Record location and
details of removed fishing gear.

414.

Fishing vessels operating over the proposed survey lines
for a marine seismic survey, or those in danger of
passing over the deployed streamer will be warned off
by the chase boats.

4.1.5.

Chase vessels will be available to warn vessels to keep
clear of the seismic survey vessel and associated trailing
equipment, and to escort any unauthorised vessels out of
the Project Area. In addition, stationary fishing
equipment (eg fishing gears) identified by the chase
vessels on the survey route will be removed in advance
of operations.

41.6.

Chase vessel with MOGE Representative will be
employed to ensure navigational safety and appropriate
management of fishing interactions.

417.

Mobile exclusion zone, limiting the duration and extent
of disruption to the fishing activity in any area.

All project
vessels

Entire survey
area

Relevant
authorities

Throughout
the survey

Eni
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Aspects

Potential Impacts

Mitigation Measures

Implementation

Duration

Responsibility

4.1.8.

Upon completion of the survey, all equipment will be
immediately removed from the Project Area, i.e.
demobilization.

4.19.

Organize a complaint, problem, and suggestion receiving
point for the entire project duration. Findings from
complaints and suggestions shall be reported to MOGE.

4.1.10.

Disclosure and implementation of the Grievance
Mechanism for the Project and timely investigation of

any grievances.

Area

5. Shipping/Navigation 5.1.

Survey equipment, including
airgun arrays and steamers,
temporary
obstruction to navigation in the
area

could be a

Increased marine traffic could
increase the risk of accident or
collisions in the survey area

5.1.1.

At least 30 days prior to survey, coordinate with MOGE,
who will then issue "Notice to Mariner" regarding
project activities to appropriate parties (i.e. Department
of Fisheries, Ministry of Livestock and Fisheries, and
Navy).

5.1.2.

Use support vessels to warn off traffic.

5.1.3.

Provide adequate lighting and signal blinker on the
seismic vessel, and chase vessel to prevent the collision
hazard with fishing or cargo vessels.

514.

Vessels will be equipped with radar, navigation
equipment, and communication equipment to identify
obstructions and to provide sufficient warning of
approaching surface vessels that may pose a danger to
the operations.

5.1.5.

Stop the survey in case of poor visibility or extreme weather
conditions (such as cyclone), and record the event.

5.1.6.

Warning device (i.e. Bell or Light) will be provided on the
streamer tail buoy for night-time operations.

51.7.

Upon completion of the survey, all equipment will be
immediately Project Area, ie.
demobilization.

removed from the

All
vessels

project

Entire
area

survey

Relevant
authorities

Throughout
the survey

Eni
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Aspects

Potential Impacts

Mitigation Measures

Implementation
Area

Duration

Responsibility

6. Socio-Economy 6.1. Positive  impact  includes | 6.1.1. Where possible, employ local fishing vessels as chase | Relevant regions | Throughout | Eni
temporarily increasing income vessel during the survey period. the survey
and employment.
Health Impacts
7. Occupational Health and | 7.1. Potential impacts on health and | 7.1.1. Implement Eni's HSE IMS, including the following: All project | Throughout | Eni
Safety of the Project safety of employees on the e  Ensure that all employees wear appropriate PPE, and vessels the survey

Employees

seismic vessel from potential
exposure of workers to unsafe

noise levels during survey
operation, accidents during
operation  and improper

sanitary system

implement Eni’s
System (Annex B).

Personal Protective Equipment

e In case of emergency or accident affecting occupational
health and safety, implement Eni's Emergency
Response  Plan  (Anmnex B) and  conduct
rehearsal/training for staff to handle emergency
situations.

7.12. Ensure that survey contractor implements standard
operational procedures regarding occupational health,
safety, and environment and the emergency response
plan, and make it available on the seismic vessel.
Training programs or drills shall be provided as

appropriate.

7.1.3. Provide proper sanitary system including drinking

water, potable water, toilet, and waste management.

7.14. Cooperate with the nearest health center/hospital in
order to immediately support response to emergency

events.

7.1.5. Implement steps of operation for occupational, health,

and safety; and the protection and controlling of
accidents:

e  Safety method for working with machines/equipment
e  Procedure for safety operation

e  Procedure for work permission

e  Provide SDS for all chemicals

e  Regulations for fuel storage and waste management

e Compliance monitoring system and manifest system
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Aspects

Potential Impacts

Mitigation Measures

Implementation

Duration

Responsibility

for hazardous wastes

7.1.6.

Provide fire protection equipment and manual for
emergency management at project site, and provide the
appropriate practice complying with mitigation
measures.

Area

Unplanned Events

8. Oil and Chemical Spills 8.1.

Impact on water quality and
organisms from
spillage of fuel oil, or lubricant
into the sea due to accidental
collision vessels,
accidental spills, etc.

marine

between

8.1.1.

Implement Eni's HSE IMS, including the following;:
In case of oil or chemical spills, follow Eni’s Emergency
Response Plan (Annex B).
Follow Seismic Contractor SOPEP (Shipboard Oil

Pollution Emergency Plan), which will be available
before the start of the survey.

8.1.2.

Conduct the survey activity according to the operational
procedure of the vessel which includes:
Safety Management: main components include policy,
organization & responsibility, planning & operation,
monitoring on operation performance, and inspection
& review for improvement.
Survey Planning for the survey activity.
Activity Recording: record on role and responsibility of
the key personnel.

8.1.3.

Ensure that the survey contractor has an oil spill
response plan in place in accordance with MARPOL
73/78 regulations (Shipboard Marine
Emergency Plans), and/or follows Seismic Contractor
SOPEP (Shipboard Oil Pollution Emergency Plan), which
will be available before the start of the survey.

Pollution

8.14.

Implement proper training in the use and handling of
the relevant chemicals and standard safety procedures
implemented by all contractors.

8.1.5.

Staff will wear Personal Protective Equipment (PPE)
appropriate to the nature and volume of spilled material.

All
vessels

project

Throughout
the survey

Eni
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Aspects Potential Impacts

Mitigation Measures

Implementation
Area

Duration

Responsibility

8.1.6.

In case of spill, appropriate medical care will be
provided, clean-up will be carried out, and incident or
accident reports will be filed.

8.1.7.

Provide spill clean up kits and training for designated
rapid response team to clean up any spills.

8.1.8.

Store all chemicals in secured storage area with
impervious (cement or plastic sheet) floor and bund wall.
Handle all chemicals according to their SDS.

8.1.9.

Assign chase vessel to report abnormal situation to the
seismic vessel.

9. Vessel Collision 9.1. Collisions could potentially
occur during the survey,
potentially causing injury or
death to personnel, damage to
vessels, and possibly leading to
accidental spills.

9.1.1.

Implement Eni's HSE IMS (overview in Section 3.1.2).

9.1.2.

In case of vessel collision, follow Eni's Emergency
Response Plan (Annex B, including procedures in the
event of an accidental vessel collision.

9.13.

At least 30 days prior to survey, coordinate with MOGE,
who will then issue "Notice to Mariner" regarding project
activities to appropriate parties (i.e. Department of
Fisheries, Ministry of Livestock and Fisheries, and Navy).

9.14.

Use support vessels to warn off traffic.

9.15.

Provide appropriate lights and warning signals on all
vessels to prevent accidental collision.

9.1.6.

Chase vessel with MOGE Representative will be
employed to ensure navigational safety and appropriate
management of fishing interactions.

9.17.

Mobile exclusion zone, limiting the duration and extent
of disruption to the fishing activity and other marine
users in any area.

All
vessels

project

Throughout
the survey

Eni
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Implementation Duration Responsibility

Area

Aspects Potential Impacts Mitigation Measures

9.1.8. Disclosure and implementation of the Grievance
Mechanism for the Project and timely investigation of

any grievances.
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7.3

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 Eni’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 7.2.

Note that, based on monitoring results, in the future Eni 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 7.2

Environmental
Aspects

Monitoring Measures for the Project

Parameters

Method

Location

Duration /
Frequency of
Monitoring

Responsibility | Estimated

1. Sewage Parameters to be Methods used for sampling/analysis should be as specified in MARPOL | e  Seismic | ® Once Eni 20,000
analyzed for sewage as | 73/78 and associated standards, as follows: Survey during usD
follows: e Thermotolerant Coliform Standard- determined by membrane filter, Area survey
Required by NEQG (as multiple tube fermentation or an equivalent analytical procedure.
per MARPOL 73/78%): e TSS - Method of testing should be by:

e Thermotolerant o 1. filtration of representative sample through a 0.45 pm
Coliforms filter membrane, drying at 105°C and weighing; or
e Biochemical o 2. centrifuging of a representative sample (for at least
Oxygen  Demand five minutes with mean acceleration of 2,800-3,200 g),
(BOD) drying at least 105°C and weighing; or
e Chemical Oxygen o 3. other internationally accepted equivalent test
Demand (COD) standard.
e pH e BOD and COD - The test method standard should be ISO 15705:2002
for COD and
e ISO 5815-1:2003 for BODS5, or other internationally accepted
equivalent test standards.
2. Marine e Species and number | ¢ Record species and number of marine mammals observed before | ¢ Seismic [ e As Eni 75,000
Mammals of marine mammals commencing survey and during survey within a distance of 500 m, Survey required UsSD
including the seismic vessel coordinates, distance between the vessel Area throughout
and the marine mammal, and if possible, species & number of marine survey
mammals, frequency and duration of marine mammal in the
observation area.
3. Fishery and e Records of removed | ¢ Record containing details of removed fishing gears * Seismic [ e As Eni 20,000
Navigation fishing gears e Record containing details of complaints and responding results Survey required ush
e Records of e Record containing details on number, type, and duration for fishing Area throughout
complaints and vessels and other vessels entering the survey area during survey survey
responses e Report on accidents/incidents with a fishing vessel or other vessels
e  Records of fishing during the survey
vessels
e Accident reports
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Environmental
Aspects

Parameters

Location

Duration /
Frequency of

Monitoring

Responsibility

Estimated
Budget

4. Hazardous Type/volume of Prepare a record on type and volume of generated waste Seismic As Eni 25,000
and Non- waste generated. Survey required USD
hazardous Area throughout
Waste survey

5. Accidental Occurrence of spills Conduct regular observation for occurrence of accidental spills or Seismic As Eni 20,000
Spills or Leaks or leaks of oil or leaks Survey required UsD

other chemicals If accidental spill or leak occurs, they are to be recorded, reported to Area throughout
relevant authorities, and response measure implemented. survey

* 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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7.4

7.4.1

7.4.2

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.

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 7.4.

It is noted that the seismic survey will take place over very short duration
(approximately 100 days). Therefore, it will not be possible or practical to
submit reports “every 6 months” as required by law and shown in Table 7.4.
Eni will prepare and submit a monitoring report from the Project after
completion of the seismic survey.

Eni’s Internal Reporting

Eni has criteria for internal reporting, through internal documents, the results
of monitoring of HSE performance and audits, including responsibilities, and
methodologies. Details on Eni’s HSE Reporting are presented in Annex B.

The reporting activity allows the availability and presentation of data and
information on HSE management, monitoring of HSE performance and audit
activities, in order to provide access to the information on the effectiveness
and constant suitability of the HSE management system adopted, on
programme implementation status and the attainment of planned objectives.

HSE Audit and Reporting

Eni monitors the performance of its HSE IMS by means of auditing, which
requires internal reporting. Findings, results and follow-up of HSE audits are
communicated to Eni Myanmar Managing Director.

Findings are generally classified in five levels:
e Major Non Conformity: the minimum requirements set for the HSE

IMS element are not satisfied or numerous deficiencies have been
identified for several requirements of the element;
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e Minor Non Conformity: the requirements for the HSE IMS element are
only partly satisfied or minor deficiencies have been identified for
some requirements;

e Observations: although the requirements for the HSE IMS element are
substantially satisfied, it is considered appropriate to plan
improvement actions to consolidate the level of satisfaction guaranteed
and also to prevent the possible occurrence of problems in the future;

e Conformity: the requirements for a given element are totally satisfied
and completely fulfills the requirements of the reference
Standard /Model;

e Best Practices: technical or managerial solutions adopted which go
beyond the mere satisfaction of the HSE IMS element.

A complete summary of HSE Reporting types and frequencies is shown below
in Table 7.3.

Table 7.3 HSE Reporting Frequency

Subject Form Name Reporting Entity Frequency

Subsidiary/ | Other | Monthly
Affiliated Monthly
| Company | | [ |

Safety | HSE Incident | X |
- Accident /
Near
Miss/Splill/P
rocess Safety
events

Exposure X X
Values / Man
Hours
Environment | ENV 1

ENV 2

ENV 4

GHG

GHG 4YP
Env Obj 4YP
Industrial HEA 2 X X
Hygiene
Radiation RAD X X
Protection
HSE MS1 X X
Management | (quarterly)
IMS 1 (six- X X
monthly)
IMS 2 X X
IMS 3 X X
(Sep,
Oct)
HSE Tableau X X
de Bord
Qu Obj 4 YP X X (Oct)

X (Oct)
X (Oct)

XXX X X X
>
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Subject Form Name Reporting Entity Frequency
Subsidiary/ | Other | Monthly Annual
Affiliated Monthly
| Company | | [ |

HSE | HSEand | | X

Expenses Sustinability (quart

OPEX ley)
OodVv Oodv X X

Incident Notification, Investigation and Reporting

The process of incident, investigation and analysis provides a mechanism for
Eni Myanmar to continually improve its HSE management system to improve

its HSE performance.

The process is divided into the following steps:

“Incident notification”: classification and evaluation of the gravity of
the event, notification to Eni Upstream and to Eni corporate and if
necessary, to the appropriate authorities and/or the competent
authorities;

“Incident Investigation” with the issuing of an Incident Investigation
Report and action plan with improvement and preventative actions;
“Follow-up” of the action plan and management of lessons learned.

Complete details on Eni’s Incident Notification and Reporting are presented in

Annex B.
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Table 7.4 Reporting Requirements to Myanmar Authorities

Report Requirements | Frequency Reference
Monitoring e Submit monitoring reports to the Ministry not less frequently than every six (6) | Not less than every 6 months* EIA Procedure,
Report months, as provided in a schedule in the EMP, or periodically as prescribed by the Article 108 and 109

Ministry.
e  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.
e 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.
Report in Case of e  Notify and identify in writing to the Ministry any breaches of its obligations or other e In case of any breach which would | EIA Procedure,
Breach of ECC or performance failures or violations of the ECC and the EMP as soon as reasonably have a serious impact or where the | Article 107
EMP possible urgent attention of the Ministry is
or may be required, within not later
than twenty-four (24) hours of Eni
becoming aware of such incident.
e In all other cases: within seven (7)
days of Eni becoming aware of
such incident.
Report of Any e Inform appropriate authorities as soon as practicably in the event of any accident or | As per conditions of ECC Administrative
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Report Requirements Frequency Reference
Accident or incident. Instruction of
Incident e As per conditions of ECC Environmental

Impact Assessment
Procedure, Annex 5,
Page 3
Additional e The Ministry may prescribe conditions in the ECC. Such conditions may include | As per conditions of ECC EIA Procedure,
Reporting additional reporting requirements, such as: Article 91
Requirements  as o General management documentation, reporting and information disclosure
per ECC 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;

* See note in preceding paragraph. Due to short length of Project (100 days), Eni will prepare and submit monitoring report after completion of the survey.
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7.5

7.6

7.7

7.7.1

EMERGENCY PLAN

Eni has prepared aspecific Emergency Response Plan for the MD-4 3D Seismic
Acquisition, which is presented in Annex B.

CAPACITY DEVELOPMENT AND TRAINING

Eni has strict policies regarding HSE Training, Information and Competence
Skills. HSE activities and particularly those involving HSE risks are always
and only carried out by personnel with the necessary know-how and
expertise, constantly kept up to date by training activities. For that purpose,
the HSE department defines and keeps up to date a document outlining the
roles and skills of the professionals working specifically in the HSE area.

On a yearly basis, Eni Myanmar prepares/updates a specific HSE training
plan, specifying:

e the responsibilities for providing training activities;

e the personnel involved in the training activities;

e the scope, contents and procedures of training on HSE risks, hazards,
measures, procedures, roles and instructions;

e the schedule for training courses.

The plan is updated when significant changes/modifications of a technical,
organisational and regulatory nature occur or following non-compliances that
come to light (e.g. investigation teams, audits and/or control bodies). The
training needs are communicated to the respective human resource functions,
which work out a training plan in cooperation with the human resource
function.

The HSE department of Eni shall guarantee that personnel are informed on:

e the HSE impacts of their job and behaviour;

e their role and responsibilities in order to comply with HSE policy, with
procedures and requirements set by Eni’'s HSE Management System
Guideline;

e the potential consequences deriving from deviations in operating
instructions.

PuBLIC CONSULTATION AND INFORMATION DISCLOSURE

Summary of Public Consultation Conducted for this IEE

Eni initially engaged with MOGE to verify the most appropriate region to
conduct public consultations for the MD-4 Block activities. Based on this, the
Tanintharyi Region was the most relevant administrative location in terms of
potential impacts from the Project (in particular fisheries, since most of the
fisherman in Block MD-4 are likely to be from Tanintharyi Region).
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7.7.2

Prior to any public meeting consultation, Eni Myanmar requested and
organized a courtesy visit with the Regional Minister of Electricity and Energy
of Tanintharyi Region on 28th March, 2017, to introduce the project activities
and to request the permit to engage the local authorities, NGOs and villagers
within the boundaries of the Tanintharyi Region. The townships engaged for
the public consultations were Myeik and Dawei Townships.

Public consultation activities were conducted from April 7 - 8, 2017, via public
meetings held in Dawei and Myeik Townships, with an additional follow up
meeting held in Myeik on April 27th, 2017. Key stakeholders that were
consulted consisted of fisherman that have the potential to fish in and around
Block MD-4. Comments and recommendations of stakeholders obtained from
the public consultation meetings are summarized in Chapter 8 of this IEE
Report.

The main issue raised was that there were not enough stakeholders that
attended the 1st meeting in Myeik on April 8t (due to short notification time).
As a result of this, Eni conducted an additional public meeting in Myeik on
April 27t, which had additional attendees.

There were some questions and concerns raised at the public meetings
regarding exclusion zones and impacts to fisheries, transparency of
information disclosure, impacts to marine fauna, grievance mechanism, and
CSR activities. All of the issues were responded to appropriately by Eni and
ERM at the public meetings.

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 IEE study to help develop
mitigation measures and monitoring programs on environmental and social
impacts, as discussed in Chapter 8 of this IEE report.

Project Information Disclosure

Eni conducted a number of disclosure activities for the Project. Initial
notification of the Project and IEE Report was advertised in the newspapers
The Global New Light of Myanmar (English version) and The Mirror
(Myanmar version). Copies of the newspaper advertisements are included in
Annex D. Dates of disclosure were as follows:

e First disclosure (project notification): March 10, 2017
e Second disclosure (IEE submission): To be submitted in May, 2017

Eni will also disclose the Myanmar language Executive Summary of this IEE
Report at the township General Administrative Department (GAD) and
Department of Fisheries (DoF) offices in Myeik and Dawei Townships in
Tanintharyi Region. Eni will further disclose the full IEE Report (in English)
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7.7.3

7.74

and Executive Summary (in Myanmar) will be available at Eni's Office
(Yangon Branch) and on its website at www.eni.com.

Grievance Procedure

Eni has a Local Grievance Mechanism. The aim of the Grievance Mechanism is
to establish a formal process allowing people, communities or groups to raise
complaints regarding any impact related to activities of Eni or its subsidiaries,
and also to ensure that these complaints are addressed and resolved
appropriately.

This Grievance Mechanism is applied to all of Eni’s assets, domestic and
international, and covers the entire lifecycle of the assets or operations from
inception through decommissioning and abandonment. Eni’s Grievance
Mechanism, which defines all scope and processes of the grievance process in
detail.

Eni’s Local Grievance Mechanism Instruction is presented in Annex B.
Corporate Social Responsibility (CSR) Activities

Eni employs CSR on a phased approach for all of its operating areas in
Myanmar. This means that, during the initial exploratory phases, such as
seismic operation, there is minimal investment into CSR, but if oil or gas is
discovered and operations move to a more permanent and profitable phase,
local CSR activities will be increased accordingly.

Although CSR will not be a specific component of the Block MD-4 Seismic
Project, there are currently a number of ongoing CSR activities taking place by
Eni. These activities have the objective to uplift quality of life and gain
favourable relations from all stakeholders in the operating area. The CSR
program consists of 3 main sectors: “Health, Education and Community
Development Sector”.

All of Eni's CSR activities are conducted in compliance with MOGE’s
Guidelines for Implementation of CSR Programmes, as well as approved
budget. Eni will apply an appropriate CSR programme in the area it operates
in relation to the phase and schedule of its operations in that area, taking into
consideration the local community development.

Eni Myanmar is among the first Eni subsidiaries to adopt a systematic
approach for the efficient management of the stakeholder engagement
process. The process has also been tailored to fit the reality of the project areas.
In this regard, Eni Myanmar undertook pre-emptive actions through prompt
engagement with the stakeholders involved at an early stage of the project.
The main purposes of these actions are to (a) inform stakeholders of project
activities; (b) guide public perceptions and set a positive tone; (c) predict
potential issues and risks that might affect the project throughout its lifecycle;
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and, (d) to enable a proactive cultivation of relationships that can serve as
“capital” during project life.

In particular, Eni Myanmar has so far delivered three key components of the
stakeholder engagement:

1. Stakeholder identification and analysis: the project’s geographic domain
of influence was delineated by mapping the sphere of influence of different
types of environmental and social impacts, and distinct groups were identified
by impact area. A prioritisation of key stakeholders was then conducted,
followed by the production of the Stakeholder Register.

2. Information disclosure: project related information was communicated
early in the process through Scoping/Project Screening presentation meetings

3. Stakeholder consultation: official public consultations have been conducted
in the interested Townships and Regional Divisions.

Eni also promotes projects in the field of Sustainability in the country, with
training programmes and activities aimed at local communities.

Local Content Development

In the context of cooperation with the authorities of Myanmar and MOGE, Eni
has set up training programmes aimed at local staff.

In 2013-2014 Eni sponsored a Masters in Integrated Petroleum Geosciences at
the University of Perugia and two master’s courses in Energy and
Environmental Management and Economics (Medea) at the Eni Corporate
University (ECU) in Milan.

Since 2015, yearly courses began as part of the wide range of training
initiatives that foresees the sponsorship of further eight MOGE resources
spread over three years program on the master’s courses described above, to
which is also added a course on Health, Safety and Environment & Quality
(HSE-Q) Systems (at ECU). In addition, other specialised technical courses
(Reservoir Geology, Reservoir Seismic, Production Optimisation, Field and
Plant Performance Monitoring and HSE-Q Management in E&P operations)
aimed at already qualified staff will be held in Myanmar with the involvement
of around 100 people. The first two courses (Reservoir Geology and Reservoir
Seismic) were successfully delivered in Nay Pyi Taw in March, July 2016 and
March 2017.
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7.8

7.8.1

Figure 7.1

7.8.2

WORK PLAN AND IMPLEMENTATION SCHEDULE

Eni Organizational Structure

As discussed in Section 3.1.2.1, Eni have responsibility for monitoring
performance of all contractors, and Eni will ensure that all contractors adhere

to this EMP.

Eni’s organizational chart for seismic survey and EMP implementation is
shown in Figure 7.1.

Eni Organizational Chart for Seismic Survey and EMP Implementation

Geophysical Manager
(1 position)

Superintendent
(1 position 28/28)

v 4 \ 4 r l

HSE SV Coordinatar
(1 position 28/28)

Acquisition Supervisor Processing Supervisor MOGE Advisor

SBR[ (1 position 28/28) (1 position 28/28) (3 positions)

Observer
(2 position 28/28)
Passive Acustic System
Observer
(2 position 28/28)

Source: Eni, 2017

Schedule

Seismic data acquisition, which is the main activity of the seismic survey, is
expected to take 100 days. A tentative project schedule for the 3D seismic
survey is presented in Table 7.5.

With regards to the scheduling and work plans of implementing mitigation
measures, inspection and monitoring, reporting, and auditing, these have
been specified within their respective sections in this EMP, along with
estimates of cost for implementation, where applicable.
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Table 7.5

7.8.3

7.9

Tentative Project Schedule for 3D Seismic Survey in Block MD-4

Project Activity | Schedule

Notification of Project One month before site survey

Vessel in port Kick Off Meeting & HSE audits of the seismic

and supply vessels

Site survey and site preparation

At least one week before commencement of
seismic survey activity

e Conduct a survey of obstructions e.g.
fish traps, etc in the survey area, and
remove all obstructions as required.

3D Seismic data acquisition in Block MD-4 Starting date: Q4 2017.

The seismic survey is approximately 100 days

Demobilization Q42017

Costs for Implementation

The costs for implementing the mitigation measures are included within Eni’s
operational costs, and are estimated to be approximately 1,000,000 USD. The
estimated costs for implementing the monitoring measures were specified in
Table 7.2, and total 160,000 USD.

STATEMENT OF COMMITMENTS

Eni will at all times comply fully with the commitments, mitigation measures,
and plans that have been presented in this IEE Report.

Eni 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
(2012),
Environmental Impact Assessment Procedure (2015), as well as the EMP,
Project commitments and conditions.

Conservation Law Environmental Conservation Rules and

Eni and ERM hereby confirm that:

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

(2) The IEE 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 IEE Report.

In addition, as requested and in compliance to articles 62, 76 and 100 - 105 of
the new EIA procedure, Eni Myanmar B.V. endorses and confirms to Ministry
of Natural Resource and Environmental Conservation the following:

e the accuracy and completeness of the IEE and relevant EMP;
e that the IEE and the EMP have been prepared in compliance with
applicable Environmental Conservation Law, Rules and Procedures;
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e that eni Myanmar and its Seismic Contractor during the execution of
the Project will at all times comply fully with the commitments,
mitigation measures and plans set out in the IEE and the associated
EMP;

e that Eni Myanmar and its Seismic Contractor confirm full commitment
in complying with all laws and regulations as detailed in the IEE
determined to be relevant to the planned seismic program;

e that Eni Myanmar is liable to ensure that all contractors and
subcontractors of the Project comply fully with all applicable Laws, the
Rules, this Procedure, the EMP, Project commitments and conditions
when providing services to the Project.

e that Eni Myanmar shall incorporate all relevant environmental
commitments and requirements set forth in the IEE Report, for the
Construction Phase EMP and/or Operational Phase EMP as the case
may, including applicable Emission Limit Values and Environmental
Quality Standards, into detailed designs, construction contract
specifications, and contracts on Project operations related to any part
of the Project;

e that Eni Myanmar shall bear full legal and financial responsibility for:

o all actions and omissions and those of its contractors,
subcontractors, officers, employees, agents, representatives, and
consultants employed, hired, or authorized by the Company acting
for or on behalf of the Company, in carrying out work on the
Project; and

o Person Affected by the Project (PAP) until they have achieved socio-
economic stability at a level not lower than that in effect prior to the
commencement of the Project, and shall support programs for
livelihood restoration and resettlement in consultation with the
PAPs, related government agencies, and organizations and other
concerned persons for all Adverse Impacts.

e that Eni Myanmar shall be responsible for, and shall fully and
effectively implement, all requirements set forth in the ECC (or letter
of Approval Letter equivalent of ECC), applicable Laws, the Rules, the
EIA Procedure and standards.
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8.1

8.2

8.2.1

PUBLIC CONSULTATION AND DISCLOSURE

INTRODUCTION

Eni 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:

e providing relevant information to stakeholders in a timely manner;

e facilitating two-way discussions to cover stakeholder issues and
priorities as well as concerns and needs of the Project;

e ensuring engagement is in a language and format that is
understandable and accessible to local stakeholders, including
vulnerable groups, and is culturally appropriate;

e feeding stakeholder issues, concerns and priorities into Project
decision-making processes, and demonstrating how decisions may
have changed as a result;

e ensuring engagement is free from interference and manipulation and
duly documented;

e ensuring the consultation are adequate and proportionate to the
Project impacts; and

e providing a mechanism for grievances to be raised and resolved.

The following section describes the stakeholder engagement activities
undertaken during the development of the IEE. These include key issues

raised by stakeholders and how each of these issues has been addressed in the
IEE.

PROJECT SUMMARY

Project Location

The 3D Offshore Seismic Survey is designed to verify the prospects in Block
MD-4. After the data from the survey are acquired, it will be infield-processed
and interpreted, and additional surveys may be decided based on the results
of the initial one. The boundary coordinates of Block MD-4 are shown in
Chapter 4 Table 4.1 and a map of Block MD-4 is shown in Figure 4.3. The
project will cover approximate area of 3,080 km?2.
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8.2.2

8.2.3

824

8.3

Project Activities
The survey project comprises the following key activities:

1. Preparation Phase
a. Notification of Project Activities to Relevant Authorities and
Stakeholders
b. Preliminary Site Survey and Site Preparation/Mobilization
2. Seismic Survey Phase
a. HSE audit
b. Seismic Data Acquisition
c. Demobilisation
d. Seismic Data Processing and Interpretation

Project Implementation Schedule

Seismic data acquisition, which is the main activity of the seismic survey, is
expected to take 100 days (based on condition of 16 streamers and
approximate survey size 3,080 km?2). The survey is expected to start in Q4 2017
and demobilization end of Q4 2017.

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):

e Impacts on Marine Life and Marine Ecology due to Operational Noise;

e Impacts to Fishing Community/Fisheries due to Marine Traffic and
Physical Presence of Survey Equipment;

e Impacts to Shipping/Navigation due to Marine Traffic and Physical
Presence of Survey Equipment; and

¢ Unplanned Event such as Oil and Chemical Spills or Vessel Collision.

PuBLIC CONSULTATION METHODOLOGY AND APPROACH

In order to enhance stakeholder’s understanding on the planned seismic
survey activities in the Block MD-4, and obtain suggestions/concerns for
developing appropriate mitigation measures, public consultation was
conducted in April 2017. The approach for stakeholder engagement was
divided into four key steps, as shown in Table 8.1.

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEisMIC IEE May, 2017



Table 8.1

8.3.1

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.

Stakeholder Identification was done with the help of local authorities and the
relevant stakeholders were consulted during public consultation and their
feedback was integrated into the IEE report as described in the following
sections.

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:

e apreliminary understanding of the Project and its components as well as
the present setting of the Study Area;

e ahigh level knowledge of similar projects operating in the Tanintharyi
Region; and

e areview of existing IEE and EIAs conducted by ERM nearby Block MD-4,
including for Block M-9 and M-11.

The potential impacts and groups of stakeholders from the above townships
who are likely to be impacted by the project are shown in Table 8.2.
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Table 8.2

Figure 8.1

Groups of Stakeholder Related to Potential Impacts

Potential Impacts

e Operational Noise

Relevant Groups of Stakeholder

Environmental NGOs

Local fisheries

Local community working as labourers
on fishing vessels operating in the area

e Restriction of access to the survey area

Local fisheries

Local community working as labourers
on fishing vessels operating in the area
Commercial vessel crossing in the area
Government ministries (including
Ministry of Transport, Department of
Fisheries, Myanmar Fisheries Federation,
General Administration Department and
Myanmar Navy)

e Unplanned events

Environmental NGOs
Local fisheries
Vessel crossing in the area

e Local rescue services

Following the establishment of the above relevant stakeholder groups, Eni

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 8.1.

Permissions and Stakeholder Invitation Process

4 N 4 N [ N/ )
GetChito Seek Consult with
Meet with the communicate permission Permission Township
Chief Minister w1t1} the from District letter will go to GAD who will
(CM) to get Townshi
isint devartmentsat GADto tevel when invite relevant
permlssumt ° elgar : er} ; a engage at ?1_‘ erlh eﬁe stakeholdersto
%ngqge aI Di et%_}o:lf 1 Districtand (t)in ( ‘; " Township
Egj orlla 1? c he;«re Township n;)ee &\ “(; level
evel c;les:lismgl Levels. © arranged. meeting(s).
\. J \\ / '\ /J '\ VAN J
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8.3.2

Figure 8.2

8.3.2.1

Eni initially engaged with MOGE to verify the most appropriate region to
conduct public consultations for the MD-4 Block activities. Based on this, the
Tanintharyi Region was the most relevant administrative location in terms of
potential impacts from the Project (in particular fisheries, since most of the
fisherman in Block MD-4 are likely to be from Tanintharyi Region).

Prior to any public meeting consultation, Eni Myanmar requested and
organized a courtesy visit with the Minister of Electricity, Energy, Industry
and Transportation of Tanintharyi Region on 28 March, 2017, to introduce the
project activities and to request the permit to engage the local authorities,
NGOs and villagers within the boundaries of the Tanintharyi Region. The
most relevant areas in which to conduct public consultation were determined
to be located in Dawei (in Dawei Township), and Myeik (in Myeik
Township).

Specific stakeholders from the above groups were further refined and invited
to the public consultations through collaboration with the local General
Administration Departments. A complete list of stakeholders who attended
the meetings is shown in Annex D.

Public Consultation Plan
The public consultation plan for Block MD-4 was aligned with both Myanmar
regulatory requirements from the EIA Procedure, and with Eni’s Stakeholder

Management Process, shown in Figure 8.2.

Eni’s Public Consultation Process

Identify Analyse Analyse interests Define strategy Implement
and prioritise requirements and objectives and set SMP and maintain SMP
» Identify all potential «Identify swichoiders' primany = Consider and evalsate +Develop a strategy for dealing |+ Implement SMP throughaut
stakenoiders: requirements (what patential stakeholder With stakeholder requiremeEnts the entire Project lifecyce
stakehciders do formaily behaviour aimed at pursuing and behawiour
« Categorise/prioritise require by the Project] underiying interests = Maintain SMF menkoring
Stakehaiders according ko = Dafing Action Plan (tasks, stakehalders and eficacy of
! =Influence/ povwer i o = Evaluate impact on Project = Assess risk posed 1o the responsibiities, schedule, et ) the plan
much they are abie to (schedule, costs, quality, etc. ) Froject for each stakeholder
E affect the performanoe

and ocutcome of the
Froject]

Shiksposition (the type of
atdbude towards Froject
objectives

Stakeholder Management Plan - SMP

Deliverabies

Define actions that mary be taken to address Stakeholder Interests that fall outside the direct control or influence of the systems, processes or controls in place on the project.

Objectives

The objectives of public consultation are to disseminate the results of the
Project’s draft environmental, social and health impact assessment (Chapter 6
of this IEE Report) and obtain concerns and suggestions regarding the
Project’s mitigation measures and monitoring program.
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8.3.2.2

8.3.2.3

Key Engagement Activity — 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 IEE process, and potential Project impacts. These
meetings are conducted in a townhall-style atmosphere, and consist of a
presentation of the Project activities and IEE process/results (undertaken by
Eni and ERM/REM in Myanmar language), as well as question and answer
sessions.

Public meetings were arranged by Eni and ERM, through local partner REM,
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.

In preparing for the public meetings, consideration was given to the
following:

e Local community sensitivities and structures to ensure that the
engagement approach aligns with cultural norms;

e Stakeholder representation. When inviting stakeholders to meetings,
consideration was given to ensure that every group of interested
stakeholder was represented;

e Potential language barriers. Engagement activities were conducted in
Myanmar (i.e. the local language); and

e Literacy rates. Literacy rates vary between stakeholders, as a result,
where possible consultation was conducted wusing face-to-face
communication and video support.

In Myeik, due to the low turn out of stakeholders at the first public meeting,
the team was concern that the stakeholder representation would not be
complete and a second engagement was organized in Myeik with sufficient
heads-up for the stakeholders. The better turn out of stakeholder translated
into a much better representation of all the group of stakeholders and a very
rich discussion during the question and answer session.

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, and a
Power Point presentation (presented in Annex D).
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8.3.2.4

8.3.2.5

Table 8.3

Topics Discussed

The meetings were structured as follows:

1) Presentation of Project and Project Proponent (undertaken by Eni and
ERM/REM (in Myanmar language)) - ~30-60 minutes; and
2) Question and Answer Session - ~30-60 minutes.

The presentation focused on the following topics:

e Company introduction and profile;

e Opverview of Initial Environmental Examination process;

e Objective of public consultation;

e Project description/information;

e Overview of baseline conditions;

e Methodology of seismic survey activities;

e Key potential impacts; and
e Proposed project Environmental Management Plan.

Location and Schedule of Public Consultation Meetings

As discussed above, for this Project, public consultation meetings were
arranged to be conducted in Dawei and Myeik and a second session was
organized in Myeik. The consultations were carried out at the dates and

locations as shown in

Schedule and Locations of Public Consultation Meetings

Day | Time | Activity | Venue
Friday, April 7 2017 2:00 PM Public meeting with Regional Fishery
Dawei township Department, Dawei
GAD and
stakeholders
(including ECD and
DoF representatives)
Saturday, April 8, | 11:30 AM Public meeting with Grand Jade Hotel,
2017 Township Fishery Myeik
Federation
Thursday April 27, | 10:00 AM Public meeting with Meeting Room,
2017 Myeik stakeholders Myeik District
(including Myeik Fisheries Federation,
District Fisheries Myeik Township
Federation and
Fisheries
Department)
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8.4

Table 8.4

PuBLIC CONSULTATION IMPLEMENTATION

As discussed in Section 8.3, in order to inform stakeholders of the public
consultation meetings, Eni discussed with the GAD at the township level 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 IEE 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 IEE
report. Brochures were also given to all stakeholders attending the meeting
and some were left at the township and district office.

A summary of the consultation activities is provided in Table 8.4.

Public Consultation Activity Implementation Details

Date, Time and Location Stakeholders | Number of Participants
April 7t at Regional Fishery | e Representatives from 33 people

Department, Dawei township government agencies

(02:00 PM) including ECD and DoF

o Township authorities
o Civil Society representatives
o Fisheries Association

representatives
e Public
o DPolitical parties
representatives
April 8t at Grand Jade Hotel, | o Representatives from 5 people
Myeik township (11:30AM) Township Fishery Federation
o Village track authority
e Media
April 27t at Myeik District | * Representatives from regional, | 32 people
Fisheries Federation, Myeik district and township Fishery
Township (10:00AM) Federations

¢ Business Owner

e Local government
representatives (Planning
Department, Township Public
Health, etc.)

e Media
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8.5

Table 8.5

A list of participants’ names and photos of meetings are presented in Annex D.

OUTCOME/RESULTS OF PUBLIC CONSULTATION

During Public Consultation, ERM maintained records (sign-up sheet,
questions, answers, discussions, photos, etc.) to summarize into the IEE 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.

Comments and recommendations of stakeholders obtained from the public

consultation meetings are presented in Table 8.5.

Comments/Recommendations and Clarifications from Public Consultation

Questions, Concerns and Recommendations |

1. Are there any CSR programme planned for
this Project?

Meeting in Dawei and Myeik Township, Tanintharyi Region

Clarifications

Eni founded its own non-profit organization,
Eni Foundation, to carry out CSR project in
the Countries where Eni
Foundation is already active in Myanmar,
some meetings with the Myanmar Authorities

at ministerial level have been organized and it

operates. Eni

will start a cooperation in the near future.

2. Since the current project is offshore, there
might be impact
recommended to meet with fisheries from

to fisheries. It is

other townships as well.

The IEE Report is currently being prepared,
which  will take into
affected

stakeholder’s concerns accordingly. Future

document and
consideration all fisherman and

engagement with affected stakeholders will be
carried out as required.

3. How will you manage waste from the
vessels, including seismic vessels?

Eni has prepared a waste management plan
for the MD-4 3D seismic offshore survey. All
the wastes will be disposed as per
International Standard and Myanmar law and
regulation. For all the wastes to be treated
onshore, a management
contractor will be engaged. Eni Myanmar for
its  onshore operations,
cooperating with Dowa Company as a third
party waste management contractor.

licensed waste

currently  is

4. Project should be developed with
consideration of local people.

Comment is noted and will be included in the
final IEE report.

5. There may be undesirable impacts if
seismic survey is done at the same time as
fishing season. What will happen if we are
unable to access the fishing ground during
fishing season?

Eni Myanmar offshore seismic acquisition will
be conducted from November 2017 until the
beginning of 2018. Eni Myanmar will
with  relevant  government
authorities and stakeholders via a “Notice to
Mariners”, sent to the Myanma Oil and Gas

coordinate
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8.6

Questions, Concerns and Recommendations | Clarifications

Enterprise (MOGE), at least four weeks prior
to the survey. This is to inform stakeholders of
the schedule of the Project in order to avoid
conflicts wth the fisheries. In addition,
continuous coordination will be facilitated for
fishing and seismic operations throughout the
survey.

7.-The project area lies within a fishing area, | Seismic and fishing activities will be
and there is seasonal fishing in this area. | coordinated through the marine notice and
Whenever oil & gas companies come and | fishing  liason  officers and MOGE
make meeting, the impacts to fish resources | representatives as above described. The area
are not precisely presented. Although the | of exclusion from the fisheries activities will
assessment is carried out by experts, we are | be restricted and it will change every day.
still concerned whether the project will | Impact on the acquatic species is negligible,
affect our fishing area. due to mitigation measure implemented to not

disturbe the marine species.

8. While seismic survey is conducted, are there | The impact on marine mammals and other
any impacts to other aquatic animals in the | marine organisms is negligible due to
sea? implementation of mitigation measures as

described in the IEE Report. These measures
include the presence of marine observers,
which are professionals specialized in
recognizing the presence of the marine
mammals day and night. If marine mammals
are sighted within a radius of 500 m, the
survey will be stopped until the marine
mammals leave the safety zone. The restart of
the operation will be gradual (i.e., a soft start
procedure).

9. Information disclosure to local community | Community = concerns are  considered
should be more transparent. An | throughout all project activities. This includes
understandable explanation of the extent of | project disclosure and transparency. All
the impacts due to current project activities | impacts will be assessed in the IEE Report and
should be disclosed to local affected | this report will be disclosed to the public.
people.

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.
Opinions and recommendations obtained through public consultation have
been used in the IEE study to adapt mitigation measures and monitoring
programs on environmental, social and health impacts.

FURTHER ONGOING CONSULTATIONS

The engagement activities so far were undertaken as part of the IEE process.
However, stakeholder engagement is a continuous process to be undertaken
throughout the life of the Project, as described below.

The overall approach for ongoing public consultation is similar to the one
described in the previous sections and Eni will ensure it remains a 2-way
process where stakeholders can express their concerns about the Project.
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8.7

Further ongoing consultations will include, but not be limited to:

e Project must invite MOGE to observe the works and receive
suggestions where necessary.

e Issue letter to MOGE in order to request MOGE representative to
notify regional government and local representatives of the relevant
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.

To maintain better communication with fisheries, Eni will utilize fisheries
liaison officers: one to stay on each Support Vessel, one to stay on the Chase
Boat, and one to stay on the seismic vessel. Eni will also ensure the presence of
MOGE representatives, who will facilitate continuous sharing of information
during the project execution. Such fishery representatives will be fully
qualified, and have offshore safety certificates, and have experience with
offshore seismic operations. They will be responsible for coordination
activities for a proper “Fishing Activity Disruption”. This activity will include:

e Communication and disclosure with the fishing communities;

e Providing awareness and information to fishing communities,
including guidelines on survey area size and safe passing procedures;

e Distribution of proper warning notices (in English and local language)
to fisherman;

e In case of damages, handle the reimbursement activity in respect of
local laws (if any);

e In case of damage request, keep a proper register acknowledging
damage, date of grievance request, name of complainant and amount
in compliance with the Eni grievance mechanism (further discussed in
Section 8.8 and Annex B).

To allow an efficient and effective action of the fisheries liaison officers, the
above activity must start at least two/three weeks in advance befoe the start of
the operation and last for the entire duration of the operations.

DISCLOSURE

Initial notification of the Project and IEE Report was advertised in the
newspapers The Global New Light of Myanmar (English version) and The
Mirror (Myanmar version) on March 10, 2017. Copies of the newspaper
advertisements are included in Annex D.

In addition, prior to the commencement of the survey, notification of
submission of the IEE Report will be disclosed as per Article 38 of EIA
Procedure Notification No. 616/2015:

Not later than fifteen (15) days after submission of the report to the Department, the
Project Proponent shall disclose the report to civil society, PAPs, local communities
and other concerned stakeholders: (i) posting on the Project or Project Proponent’s
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8.8

website(s), (ii) by means of local media (i.e. newspapers); (iii) at public meeting places
(e.g. libraries, community halls); and (iv) at the offices of the Project Proponent.

Eni will also disclose the Myanmar language Executive Summary of this IEE
Report at the township General Administrative Department (GAD) and
Department of Fisheries (DoF) offices in the relevant Townships in
Tanintharyi Region. Eni will further disclose the full IEE Report (in English)
and Executive Summary (in Myanmar) on its website.

GRIEVANCE PROCEDURE

Eni Myanmar has implemented a Local Grievance Mechanism. The aim of the
Grievance Mechanism is to establish a formal process allowing people,
communities or groups to raise complaints regarding any impact related to
activities of Eni or its subsidiaries, and also to ensure that these complaints are
addressed and resolved appropriately.

This Grievance Mechanism is applied to all of Eni’s assets, domestic and
international, and covers the entire lifecycle of the assets or operations from
inception through decommissioning and abandonment. Eni’s Grievance
Mechanism, which defines all scope and processes of the grievance process in
detail.

Eni Myamar Grievance Mechanism Instruction is presented in Annex B.
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9.1

9.2

CONCLUSION AND RECOMMENDATIONS

CONCLUSIONS

This IEE Study for the proposed seismic survey in Block MD-4 was conducted
to comply with the requirements of the MONREC (formerly MOECAF) EIA
Procedures. The IEE demonstrates that Eni understands the environmental,
social and health 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 seismic survey in Block MD-4. Provided that the
recommended mitigation measures are properly implemented, it is expected
that the environmental, social and health impacts of the proposed seismic
survey at Block MD-4 would be managed by Eni in a professional manner. As
such, the IEE concludes that no Major impacts on the environment and people
are expected from this Project and all impacts have been properly mitigated to
be as low as reasonably practical.

RECOMMENDATIONS

The Project will have an EMP which will detail the required mitigation
measures and all reporting and monitoring.

The IEE Report disclosure process will include disclosure of the executive
summary of the IEE study in Myanmar language in the townships visited:
Dawei and Myeik in Tanintharyi Region. The IEE 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 IEE
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 seismic survey. Eni will implement and manage this
ongoing consultation, address concerns if new stakeholders emerge, and
monitor stakeholder feedback.
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(Translation)

OFFICIAL EMBLEM SorWorLor. 4 Form

LICENSE

Given to person having rights to prepare reports about the studies
and measures for preventing and solving impact on environmental quality

License No. 15/2554

By virtue of Article 19 of the Enhancement and Conservation of National
Environmental Quality Act, B.E. 2518, National Environment Board has issued this License to ERM-
Siam Co., Ltd. in order to indicate that it has rights to prepare reports about the studies and measures
for preventing and solving impact on environmental quality, with 3 years term from 16™ December
2011 to 15 December 2014, provided that the conditions are as follows:-

(1) ... Thereisnocondition. ... ..
- S
€
""""""""""""" ) e

Given on this 7" day of December 2011.

-Signature-
(Mr. Santi Boonprakub)
Deputy Secretary-General,

Acting Secretary-General of Natural Resources and Environmental Policy and Planning Office
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June 3, 2016

Natural Resource and Environmental Impact Assessment Division (NR-EIA),
ECD-MONREC,

No.53 Building,

Oattara Thiri Township,

Nay Pyi Taw,

Myanmar 15011

ENVIRONMENTAL RESOURCES MANAGEMENT (ERM)
ERM-Siam Co., Ltd.
- Transitional Consultant Registration Submission -

Dear Sirs,

In accordance with Article 17 to 22 of the EIA Procedure, the Consultant Registration
process sets out so as to verify and ensure qualification of the consultants who wish to
undertake an EIA or IEE studies. Currently, the full-scale "Consultant Registration Scheme"
is under development. For the transitional period until the Scheme issued, the
Environmental Conservation Department of the Ministry of Natural Resources and
Environmental Conservation (ECD-MONREC) has provided guidance of the “ Transitional
Consultant Registration” in accordance with Article 17 (a) of EIA Procedure.

ERM-Siam Co., Ltd and a number of employees would like to continue undertaking
IEE/EIA studies in Myanmar. As such, we have followed the Transitional Consultant
Registration process provided by MONREC on their website
(http:/ /www.ecd.gcov.mm/?q=node/292).

Please find enclosed the hard copies of the Transitional Consultant Registration forms for
ERM-Siam Co., Ltd (Organization).

We have also sent electronic copies of the above applications to your NR-EIA email
address. Should you have any queries, please do not hesitate to contact me or Becky
Summons (ratchanee.phensri@erm.com).

For ERM-Siam Co., Ltd.

b i

Nat Vanitchyangkul

Managing Partuer

Tel: +66 2 679 5200

E-mail: nat.vanitchangkul@erni.com

Environmental
Resources
Management

179 Bangkok City Tower
24" Floor, South Sathorn Road
I'ungmahamek, Sathorn
Bangkok, 10120, Thailand
Tel : (66-2) 679-5200

Fax : (66-2) 679-5209
ermsiam@erm.com

http:/ /www.erm.com

1
Lk

s
ERM

T
>

a-,

Registered office

ERM-Siam Co., Ltd.

179 Bangkok City Tower
24" Floor, South Sathorn Road
Tungmahamek, Sathorn

Bangkok, 10120, Thailand

Registered number
0105539126954

A member of the ERM Group



TRANSITIONAL CONSULTANT REGISTRATION FORM
22-MAR-2016

TRANSITIONAL CONSULTANT REGISTRATION FORM FOR ORGANIZATION
This form was set out by ECD-MOECAF in accordance with Article 17 (a) of EIA Procedure No.
616/2015, i.e. smooth application and registration for organization who wishes to undertake an
IEE / EIA study during the transitional period — until coming into force of “Consultant
Registration Scheme”’.

SECTION A — ORGANIZATIONAL PROFILE

Information of the Representative of the Organization

Full Name (Sur name, Given name) Nat Vanitchyangkul
Courtesy Title (Prof, Dr, Mr., Mrs., Ms) Mr.

Position Managing Partner
Date of birth 09 September 1971
Identity card number (Citizen in | N/A

Myanmar)

Passport number (Foreigners only) AA1000644

Name of Organization ERM-Siam Co., Ltd

Company Registration Number issued | N/A
by Ministry of National Planning and
Economic Development**

* A copy of ID card or Passport shall be attached to this form.
** A copy of the certificate of incorporation shall be attached to this form.

Office Address:

179 Bangkok City Tower 24th Floor South Sathorn Road,
Thungmahamek, Sathorn, Bangkok 10120

Postcode: 10120 Country: Thailand

Contact Information:

Telephone (office):+66 2 679 5200 E mail: ermsiam@erm.com

Fax (office): +66 2 679 5209 Mobile phone: +66 81 921 8488




TRANSITIONAL CONSULTANT REGISTRATION FORM
22-MAR-2016

SECTION E : DECLARATION

| hereby apply for registration and agree to observe and abide by the Code of
Conduct specified in the final part of this form. | certify that the statements contained
in this form and the supporting evidence are correct to the best of my knowledge and
belief.

Signature (Representative of the Organization) : Date :

ok %— 3 June 2016

CODE OF CONDUCT

The registered organization is obliged to improve the standing of the environmental
impact assessment profession by rigorously observing the following Codes of Conduct.
Failure to conform may result in suspension or deregistration. All key consultants shall:

To act professionally, accurately and in an unbiased manner;

Strive to increase the competence and prestige of the environmental impact
assessment profession;

Assist those under my supervision (if relevant) in developing their management,
professional and environmental impact assessment skills;

Not to represent conflicting or competing interests and to disclose to any client or
employer any relationship that may influence my judgment;

Not to accept any inducement, commission, gift or any other benefit from any
interested party or knowingly allow colleagues to do so;

Not to intentionally communicate false or misleading information that may
compromise the integrity of any EIA / IEE study; and

Not to act in a manner detrimental to the reputation of any of the stakeholders
including the Ministry and the client.

FOR OFFICE USE ONLY
Attachment:

Date received: [J Copy of ID card or Passport of the Representative
and every selected Consultant
[0 Professional Resume of the Representative and
every selected consultant
[0 Copies of certificate / any proof for academic
qualification (written in or translated into Myanmar or
English language)
[J Copy of the certificate of incorporation
Additional comments, notes or recommendations (attached if necessary):

Recorded by:

Vi




Annex B

Eni HSE Management Plans
and Policies



Annex Bl

Eni Emergency Response Plan
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Annex B5

Eni Personal Protective
Equipment System
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Annex C

JNCC Guidelines
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Annex D

Public Consultation and
Disclosure Materials



Annex D1

Public Consultation Materials



Structural overview for
the Impact Assessment process

Eni Myanmar BV + HQ
support

ERM- International
Consultant

REM - Local
Consultant

Survey Block

Project Proposal

Stakeholder Engagement Plan

Assessment Report & Management Plan

Submission to MOGE and to MONREC

® |In Myanmar, an IEE study is required to

be undertaken for Offshore Seismic
Acquisition Projects that have the
potential to cause environmental, health,
safety and social impacts in order to
receive approval from the Myanmar
authorities.

Environmental Resources Management
(ERM) and Resource and Environment
Myanmar (REM) have been contracted by
Eni to prepare the IEE for the Project.

Concession Operator:

c

eni

Eni Myanmar B.V. (Eni)
Sakura Tower 6th Floor
339 Bogyoke Aung San Road
Kyauktada Township Yangon,
Republic of the Union of Myanmar

Contact person:
For further questions please do not
hesitate to contact Eni Myanmar Office
phone: (+95.1) 255364

Please excuse us for a possible short-
term inconvenience and we thank you
in advance for your understanding.

Executing company :

ERM

Resource and Environment
Myanmar

1. 1337/2007-2008

E

Beg:

@

o

§

Public Consultation

Initial Environmental
Examination (IEE) Study
for
Offshore block MD-4,
3D seismic acquisition

27 April 2017



Introduction

® EniS.p.A.is an integrated energy company,
active in 69 countries and one of the
largest oil & gas company worldwide.

Eni Myanmar B.V. (Eni Branch) is planning
to conduct a 3D Offshore Seismic Survey in
Myanmar Offshore Block MD-4

Block MD-4 is located in Gulf of Martaban
approximately 220 km from the nearest
coast.

T Kayin STém’R

el
" Thaila

Mon State
g N

Preparis Island

| Narcondam Island
|

Block MI-4.

®* The Block covers an area of 5,900 km?2, and

water depth ranges from 1,500 to 2,200 m.

Public consultations have been carried out
with stakeholders in Dawei and Myeik to
obtain suggestions/concerns from key
relevant stakeholders on the IEE and
proposed mitigation measures.

An additional consultation is being held in
Myeik to engage with more stakeholders.

Process
® During a marine seismic survey, a slow

moving survey vessel tows impulse-emitting
sound sources producing sound waves.

® These sound waves bounce off the sub-

surface rock formations and return to the
sea surface where the seismic energy is
recorded by an array of receivers.

This process allow to determine a map of
the subsurface geological features that may
contain oil & gas.

® 1 support vessel and 2 chase vessels are

involved in the seismic acquisition to
support the seismic vessel for technical,
emergency and any other kind of needs.

Key Potential Impacts

eImpact: Noise/sound wave generated by
airgun

eMitigation: Maintain visual observation
during operations, pause when required

eImpact: Fishermen may temporarily be
unable to carry out fishing activities in
some areas during survey
eMitigation:
e Timely Notice to Mariners
¢ MOGE to support communication with
Fishermen

eImpact: Temporary obstruction to
navigation in the area

eMitigation: Use support vessels to
regulate traffic

ePositive impact to other industry
includes temporarily increasing income
and employment

eNo significant impacts

*Eni will ensure the implementation of
H&S policy to minimize impacts on
occupational health and public health



en eni myanmar

609800005 MD-4 300305 mgdtocHosioyCeos:0digC:
3D e@cﬁoaﬁ o’l’:o&ooo@&

qPi{gdNSC o3CuCeanegigt:

Jq e Jooq



283200 e

eni

Eni 0pgard 306[00pCesaep

BO03&: [§¢ 091000905

M&D: VOIOSC §0&:00[gC: - D3I 020EOPETIONS?
saqpsg_é‘oﬁ?ﬂsé} IdCuCEaQ:eSgCs 2D:009|001 GROGUOFID
[EE o|03c0s

5&(}8&6@% gaﬂcﬁ

306[90 s0clgsacsyps

20MGEPNSCEgsC caqpokeoses $pd:00 P

GL:R5:$C 306|qq):

ent myanmar



VOGS eni W}

% Upstream in 43 countries
Italian Gov M @ﬂﬁ —m Market \ ' ; RN

I l ; Ye o D
Exploration & Production Gas & Power Refining & Marketing QT - ~ 4 * 5 y _

Major equity holdings ’f
Saipem 0 o Versalis -
engineering & construction 50.5% 100% Chemicals exploration & production exploration |

» 000l 0g€ :[oBeed: goiealagaPiypiode 00d9
Production: 1.8 Mboe/d = up, mid & downstream
Adj. operating profit: 2.3 B € . .
Net Cash Flow: 7.7 B € = %60 @@ %60036 Cnégl
Capex: 9.2B €
112% organic reserve replacement ratio = 3’30{)833033 ??()()()
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Sheet1

						2016 HIGHLIGHTS



						Production: 1.8 Mboe/d

						Adj. operating profit: 2.3 B €

						Net Cash Flow: 7.7 B €

						Capex: 9.2 B €

						112% organic reserve replacement ratio



2014 Highlights
Production: 1.6 Mboe/d
Adj. operating profit: 11.6 bn Euro
Net Cash flow: 15.1 bn € 
Capital Expenditure: 12.4 bn €
112% organic reserve replacement ratio




image1.emf

1.62 Mboe/d production 


6.5 mmboe proved reserves with a life index of 11.1 y.


105% organic reserve replacement ratio 


€ 14.6 B adj operating profit 


€ 11.5 B capex 


2013 HIGHLIGHTS 
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(10%)

With PetroVietnam Exploration arré Production
Corp. Ltd. (20%)
Total Myanmar E&P (40%)
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With PetroVietnam Exploration and Production
Corp. Ltd. (20%)
Total Myanmar E&P (40%)
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Passive Acoustic Monitoring System in place

Lost Time Injuries JNCC guideline strictly applied
Soft-start procedure: delay period of 20 minutes before the
R - soft start after the last sighting of a marine mammal within
ecordable Injuries “ "

(FAT+ LTI + RWDC + MT) the “500 meter zones

NM+FAC+ENV+ML )
By Literature:

- 29 marine mammal species recorded vulnerable in Andaman
0 uA/uc Sea, . . . L
JOE - 21 species of whales, dolphins, porpoises and dugongs within

the project area

Y Results of the monitoring:

= seven visual sightings were made during the MD2 2D survey
* none PAM detection

Asima Total Manhours | Peak Manpower Average
Manpower

Exposure hours 37.200 81 75,6

Fishing Activities:

1 Near Miss (May 27th) that resulted in an emergency breakaway - e
No fishing activity in block area

during offshore bunkering
1 Medical Treatment (June 11th): case of acute seasickness, for a

Preventive Measure: edit information flye
MOGE representative y

in Burmese & English
Only one fishing boat encountered
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Next Steps

Public Consultations: March 2017

Integration of Public Consultation into Initial Environmental Examination and submission to Authorities
(MOGE/MOEE/MIC/MONREC): April 2017

Seismic acquisition activities start-up: 1°t Quarter 2018
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Initial Environmental Examination (IEE) Study for Offshore block MD-4, 3D Seismic Acquisition

Summary of Meetings

at Dawei and Myeik, April 2017

Regional Fishery Department, Dawei Township (7/04/2017)

Time (2:00 pm)

Meeting
Minutes
Item

Key Discussion

Response

Question - U Tin Oo (President, National Unity Party,
Taninthayi Region)

- I would like to know the plan for CSR.

aquatic experts and representative from
relevant departments during seismic survey.
- I would like you to have a good relation with
local people. If there is a grievance, I would
like you to perform for the satisfaction off
affected people.

- T would like to suggest to have experts such as which is confidential.

MOGE

- The Eni exploration activities are regulated based on a contract with Myanma
Oil and Gas Enterprise and the Eni itself, the Production Sharing Contract,

- If the exploration leads to a commercial production project, the Company will
share a percentage of profit with the Government, and some percentage of
profit will be used for the development of country and local people.

Eni Company

- There is currently an exploration project ongoing in one of our two onshore
blocks which consists only in a seismic survey to investigate the structure of the
subsoil to verify the presence of a potential reservoir. Still there is no
production and further investigation projects will be needed. Eni founded itg
own non-profit organization, Eni Foundation, to carry out CSR project in the
Countries where Eni operates. Eni Foundation is already active in Myanmar,

some meetings with the Myanmar Authorities at ministerial level have been

organized and it will start cooperation in the next future. If a grievance will be




raised, Eni Myanmar will take responsibility for this and act accordingly.

Question- U Shwe Tun (National Unity Party, Taninthayi
Region)

Since the current block is offshore, there may be
conflict with local fisherman. There may be
impacts on aquatic animals by vibration of
airgun.

Fisherman also may be impacted due to
prohibited area during seismic survey. It is
recommended to meet with fisherman in Ye
Phyu, Long Lon, and Thayet Chaung Townships.
Consultant Company should compile information
through fisherman concerns and prepare the
report accordingly.

ERM

The impact on the aquatic animals is negligible thanks to the mitigation
measures implemented in the seismic survey. In addition, the noise emitted
from the airgun will have no impact on fish or people. There will be marine
experts on the seismic vessels during the survey. If aquatic mammals are
observed during the seismic survey, Eni will stop the acquisition and will start
again when the mammals will be sufficiently far away that it is safe to do so, in
line with the International guidelines.
ERM is preparing the IEE Report, which will document fisherman concerns
accordingly. This report will be submitted to ECD in Nay Pyi Taw. Experts from
ECD will review the report and Eni can continue the project only with their
approval.

Question- U Aung Naing Soe (Assistant Administrator,
ECD)

Aquatic mammals should be studied carefully.
How will you manage waste from four vessels

including seismic vessels?

ERM

Eni Myanmar

Eni Myanmar prepared a waste management plan. Eni Myanmar is currently|
cooperating with Dowa Company as a waste management licensed contracton
for the onshore project. Eni will submit the IEE, which includes our waste and

wastewater management plan, to ECD for offshore seismic activities.

Seismic vessels also have to comply with international guidelines, including
having appropriate waste management plans and systems.
Impacts on aquatic mammals will be negligible as discussed above. ECD will




also review the impact assessments and technical information provided in the
IEE report.

Question-U Ba Sein (Deputy Chairman, NLD Party) MOGE

- Please seriously consider impacts and benefits to| - As already declared, if the exploration leads to a commercial production
local people, and carry out the project according

project, the Company will share a percentage of profit with the Government,
to local people’s considerations and concerns.

and some percentage of profit will be used for the development of country and

local people.
Question U Nay Min Yarzar (NDF Party) Peop

Road development should be priority as CSR
activity and local investment.




Dawei Township

Attendance List

7.4.2017

Sr. | Name Department Contact Number
President, National Unity Party,
1| UTin Oo Taninthayi Region 09-979594943
Secretary, National Unity
2 | U ShweTun Party, Taninthayi Region. 09-250337099
Vice President, National
Democratic Force Party,
3 | U Nay Min Yarzar Taninthayi Region 09-781794836
Secretary, National Democratic
4 | U Tin Aung Moe Force Party, Taninthayi Region 09-781786436
Member of Union Solidarity and
5 | U Than Shwe Development Party. 09-250884607
ShwePadonmar, Philanthropic
6 | U Kyaw Ye Thu Group 09-449017272
7 | Daw San San Wai Township GAD 09-422190384
8 | Daw Thin ThandarZaw Myeik 09-422362827
9 | DawKhin Mar Mar Win Township GAD 09-422203964
10 | Daw Win Mya Township GAD 09-49851777
11 | U Aung Lwin Township GAD 09-420485282
12 | Daw Thuzar Yu Township GAD 09-422202974
13 | U Aye Min Htay Township GAD 09-771004979
14 | Daw Cho ChoMyint Township GAD 09-260269433
15 | DawTweTweSoe Township GAD 09-450989279
16 | Daw Su Myat Mon Township GAD 09-251141671
17 | U Htet Han ECD 09-250127136
18 | U Aung NaingSoe AD/ECD 09-5278490
19 | U NaingZawMyint AMPP 09-49506755
20 | U Than Zaw DOF 09-793449503
21 | Daw Kyi Sau Aung DOF 09-450994503
22 | U Aung Ho Myat DOF 09-781780869
23 | U SoeMyaing Officer/DOF 09-253818391
24 | DawlLwelwe Thin DOF 09-422190925
25 | U Aung Ye Han Township GAD 09-422191864
26 | U Ba Sien NLD
27 | U Thein Soe Myeik 09-42222397
28 | Daw Ye YeHtay Myeik 09-422201396
29 | U Nay Aung MOGE
30 | U Han HtetKo ERM
31 | DawPhyuPhyuShein REM
32 | U Aung Phone Myat Eni Myanmar
33 | U Khant Taw Htoo Eni Myanmar
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Dawei Township Photo







Time ( 11:30am)

Grand Jade Hotel, Myeik (08/04/2017)

Meeting
Minutes
Item

Key Discussion

Response

Question-U San Aung (Chairman of Fishery Federation, Myeik)

The project area lies within a fishing area, and there ig -

seasonal fishing in this area. Total Company had previously
said that there were no fishing boats observed during their
survey period. However, this is only because fishing was
already excluded from the area due to maritime notice.
We catch Phone Gyi crabs (local name) from November to
February. This crab can be catch only at that time and
exported directly. We may be impacted by the seismic survey.
How will you take responsibility if fishing area will be
disrupted for the project?

We are concerned that the project may impact some fish
species.

Moreover, consultation meeting should be held with more
participants.

ERM

Eni

MOGE

Regarding the number of participants, we understand the concern
apologize for inconvenience at this time. We will try to ensure future
meetings have more participants.

We are conducting research on fish species and fishing methods
found in the project area, which will be described in the IEE Report.
Although sound waves may affect aquatic mammals that use sonar,
this is unlikely to happen during a seismic survey due to the
implemented mitigation measures. Fishes and marine mammals will
not be impacted by the sound waves generated by the airgun.

In addition, marine experts will be onboard of the seismic vessels.
If aquatic mammals are observed during the seismic survey, Eni will
stop the acquisition and will start again only when they will move
sufficiently away to not be affected. The procedure to resume the
operation is called: soft start procedure and this will be
implemented to ensure that no mammals will be impacted by the

operations re start.




Thank you for your comments. We will record and consider all of
your suggestions in developing our mitigation measures for the

project.
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Sr. Name Department Contact Number

1 | U San Aung President, Township Fishery Federation | 09-5040186
2 | U ThaungMyint Secretary, Township Fishery Federation | g9-5641570
3 | U Tin Shae Patron, Township Fishery Federation 09-5641167
4 | U Min MinHlaing Ward Track/Talainesu Ward 09-260092727
5 | U MyatHtut OFI (Media) 09-42294074
6 | U Nay Aung MOGE
7 | U Han HtetKo ERM
8 | DawPhyuPhyuShein REM
9 | U Aung Phone Myat Eni Myanmar

10 | U Khant Taw Htoo Eni Myanmar

11 | Nan ThazinOo REM

12 | Aung Thu Phyo REM
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Initial Environmental Examination (IEE) Study for
Offshore block MD-4, 3D Seismic Acquisition

1. Meeting Minutes of Public Consultation Meeting in Myeik

Time 10:00 AM - 12:00 AM
Date 27" April, 2017
Venue Meeting Room, Myeik District Fisheries Federation, Myeik Township,
Tanintharyi Region
Agenda (1) 10:20 - Opening Ceremony
(2) 10:25 - Opening speech by U Nay Aung, Manager (MOGE)
(3) 10:40 - Presentation about Company Profile by U Khant Thaw Htoo,
HSE Engineer (Eni Myanmar b.v.)
(4) 11:05 - Presentation about EIA process by Daw Nu Yin, Senior Social
Consultant (SEM)
(5) 11:45 - Question and Answer Time
(6) 11:50 - Closing Ceremony
Agenda | 10:20 - Opening Ceremony
(1)
Agenda | 10:25 - Opening speech by U Nay Aung, Manager (MOGE)
(2)
Agenda | 10:40 - Presentation about Company Profile by U Khant Thaw Htoo, HSE
3 Engineer (Eni Myanmar b.v.)
Agenda | 11:05 - Presentation about EIA process by Daw Nu Yin, Senior Social
4 Consultant (SEM)
Agenda | 11:45 - Question and Answer Time
(5)
Agenda | 11:50 - Closing Ceremony

(6)




Meeting
Minutes
Item

Key Discussion

Response

Officer of Fishery Department

It is noted that the project is in
fishing block E-7 and E-8.

Will there be any difficulties in
coastal and off-shore fishing?

U Han Htet Ko (ERM)

To manage the fishing activities and the
seismic operations, Eni will arrange the notice
to mariner to be announced by relevant
departments through MOGE, before starting
the project. When the project starts, a
supporting vessel will be monitoring activities
at all times.

U San Maung (MFF)

When getting approval (or
permission) of this project, is local
private company's objection
considered? The project site is in
our fishing block and we do not
agree to do the project activities.
Whenever oil & gas companies
previously met with us, the
impacts to fish resources were not
precisely presented. Although the
assessment is carried out by
experts, we are still concerned
whether the project will affect our
fishing area.

Can oil and gas exploration and
seismic survey affect fish species
while breeding?

There will be agreement between
company and government - can
this agreement be disclosed to
public (both private company and
local residents)? Previous projects
have not had transparency and
appropriate public disclosure. We
wish all information to be disclosed
to public.

If we have to avoid the affected
area, how will the company
(developer) consider
compensation for our losses?
Offshore fishing activities will take
place in the Project area. We want
to know who gave the permission.
We dislike that the project site is in
E7 and E8. Our fishing areas in the
sea are narrower and narrower
now. Offshore fishing cannot be
carried out in coastal areas. Fishing
is carried out in the deep sea, and,

U Han Htet Ko (ERM)

Local private company’s concerns are taken
in due consideration by the Project
Proponent. Information on the organization
we met, including fisheries organizations,
their feedback and opinions will be
describedin detail in the IEE report. The IEE
report is still being processed. When IEE will
be submitted to ECD, complete information
will be reported and disclosed.

U Nay Aung (MOGE)

Regarding expertise of impact assessment
consultants, ECD will request a detailed
curriculum of each person to identify what
kind of experts and their qualifications.
Organization carrying out impact
assessment must be approved.

MOGE cannot disclose in detail information
on the PSC signed with the companies as
this is confidential. MOGE will follow existing
laws and regulation of National
Government.

U Han Htet Ko (ERM)

Present activity is seismic measurement
process. Impact on the aquatic species is
negligible, thanks to all the mitigation
measure adopted to not disturb the marine
species and detailed in the IEE report.

If the exploration activities will determine a
discovery, Eni will continue to adhere to the
EIA procedures of Myanmar as well as all
the legal requirements.

U Khant Taw Htoo (Eni)

Internally in Eni, it has been discussed the
problem of the impact on the fisheries
because Eni already received this input
during previous consultations. The




although it has been said that
there are no fishing vessels in the
project area, this is not true.
Fishing vessel cannot be seen
because of announcement that
limits the passing at certain day,
time, latitude and longitude. There
has been no observed fishing only
because of restrictions.

discussion is still ongoing, but for sure all
affected stakeholders will be duly
considered and appropriate mitigation
measures implemented.

The public, mainly the fisheries, will be
informed about the route of the vessels,
how they will mobilize, and in case of any
problem connected to their presence, all the
mitigation measures needing will be taken,
prior to the project activities begin. Now we
are proceeding with the IEE report, which
will be disclosed to the public via relevant
government department.

Daw Nu Yin (SEM)

While processing IEE report, if there any
grievances, environmental conservation
department (ECD) will investigate. There
are related laws and regulations in Myanmar
that ensure accountability and responsibility.

U Thaung Myint (Secretary, MFF)
- While seismic survey is being

conducted, are there any impacts
to other aquatic animals at the

U Han Htet Ko (ERM)

As mentioned in my previous comment,
impact on the aquatic species is negligible,
thanks to all the mitigation measure

sea? adopted to not disturb the marine species
and detailed in the IEE report.
U Htay Hlaing U Nay Aung (MOGE)

I would like to suggest that information
disclosure to local community should
be more transparent. Previous projects
do not have transparency. An
understandable explanation of the
extent of the impacts due to current
project activities should be disclosed to
local affected people through regional

government

According to MOGE policy, future oil and gas
exploration must benefit Myanmar as much as
possible. Oil and gas exploration activities
should be carried out in such a way that is
beneficial to the local community.

U Khant Taw Htoo (Eni)

Local concerns are considered throughout all
project activities, including project disclosure
and transparency.

One of the benefits of oil and gas exploration
development for the local community are the
CSR initiatives. The information on how Eni’s
CSR program has been developed once the
production phase started internationally can be
browsed on the Eni web site. We have
presently four blocks in Myanmar - 2 blocks
are onshore and remaining two are offshore.
Eni founded its own no profit organization, Eni
Foundation,
Countries where Eni operates. Eni Foundation

to carry out CSR project in the

is already active in Myanmar, some meetings
with the Myanmar Authorities at ministerial
level have been organized and it will start a




cooperation in the next future.




Attendant List

Government Department

No. Name Position Department Phone No:
1 U HLaing Thu Ya | Financial Officer Region Fisheries Federation
2 U Myo Aung Myanmar Squid Association | 0999881580
Myeik District Fisheries
3 U San Maung ) 095640168
Federation
) Myeik District Fisheries
4 U Taung Myint ) 095641570
Federation
5 U Han Sein Private company owner 095641217
U Htun Aung . . .
6 Fisheries Federation 095641670
Kyaw
7 U Htun Htun Region Fisheries Federation | 0949319047
) Associate . .
8 U Htay Hlaing Myanmar Squid Association | 09254698298
Secretary (1)
9 U Thet Soe Secretary Region Fisheries Federation | 098762663
Daw Than Than ) Department of Social
10 Deputy director 099654421612
Aung welfare
Daw Khin Khin District Myeik District of
11 . 09253564006
Lae representative Meteorology and Hydrology
Daw Mon Mon . .
12 Nal Deputy Director Planning Department 098762955
aing
Daw Yu Yu Myanma Post &
13 o 09422220007
Nawe Telecommunication
14 U Pyone Cho Myanma Timber Enterprise | 0943027994
Dr. Yin Min ] ]
15 ) Township Public Health 095640919
Thein
16 U Nyunt Shein Vice Chairman Fisheries Department 095641371
] . District Fisheries
17 U Sein Taung Deputy director 09250208397
Department
Media
18 U Zaw Zaw M & N TV News Myeik 09422215489
19 U Myint Oo M/k/MWD Myeik 092504636
U Myo Myint Reporter, Dawei )
20 Myeik 09422226245
Oo Watch
21 U Zaw Oo Mizzima Myeik 09454446505
22 U Khaing Htoo | OO OOOOOO | Myeik 0941005990




U Zaw Moe

23 o Eleven Media Myeik 09254494181
24 U Myat Htut DVB (] Myeik 09422199074
Company & NGO
25 U Win Myint Thidar Company Myeik 098760773
Aung Phone o )
26 HSE Specialist Eni Myanmar b.v.
Myat
27 U Nay Aung Manager MOGE 09967931313
28 U Han Htet Ko ERM
U Khant Thaw ] ]
29 HSE Engineer Eni Myanmar b.v.
Htoo
30 Daw Nu Yin Consultant SEM 09421150138
Daw Wah
31 Consultant SEM 09263676674
Wah Sann
Daw Nan
32 Consultant SEM 09425302677

Thazin Oo
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Annex D3

Disclosure Advertisements in
Newspapers



Project Disclosure in Myanmar Newspapers for Eni
Block MD-4 Seismic IEE

Disclosure in “The Global New Light of Myanmar”, March 10, 2017

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEismIC IEE May, 2017



Disclosure in “The Mirror”, March 10, 2017

, 2017

Disclosure in “The Mirror”, March 10

ENVIRONMENTAL RESOURCES MANAGEMENT ENI
MYANMAR OFFSHORE BLOCK MD-4 3D SEismIC IEE May, 2017



ERM has over 150 offices
across the following
countries worldwide

Argentina Norway
Australia Panama
Belgium Peru

Brazil Poland

Canada Portugal

Chile Puerto Rico
China Romania
Colombia Russia

France Singapore
Germany South Africa
Hong Kong South Korea
India Spain
Indonesia Sweden

Ireland Switzerland
Italy Taiwan

Japan Thailand
Kazakhstan The Netherlands
Kenya United Arab Emirates
Malaysia United Kingdom
Mexico United States
Mozambique Vietnam

New Zealand

ERM'’s Bangkok Office

179 Bangkok City Tower, 24™ Floor

South Sathorn Road,
Tungmahamek, Sathorn
Bangkok 10120,
Thailand

Tel : +66 2 679 5200
Fax: +66 2 679 5209

www.erm.com

The business of sustainability Www.erm.com
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