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Comments and Findings of Environmental Impact Assessment Report for Infill drilling and Exploration Drilling within the Yetagun Gas Field, PC Myanmar
(Hong Kong) Limited (PCML)

No Findings Suggestions PCML Response
Executive summary
e The safety exclusion zone is approved by the MOGE
and is specified to be 5 nautical miles (NM) around
the existing Yetagun Platform.
Page (1 —15), it was founq that mitigation It is needed to state and check again the safety | * The UNCLOS states tha_lt the _e>_<c|u5|on zone should
measures in Table (1.5); Impacts from . . . be at least 500 m to avoid collisions. In this instance,
. distance — exclusion zone distance. i . ) .
Physical Presence of the MODU and Support . . the exclusion zone is 5 NM as this was agreed with
a - - o According to the UNCLOS, exclusion zone :
Vessels on fishing and shipping activity should not be exceeded over 500 m for the safet MOGE and to ensure safe operation of the Platform.
discharge is stated as A 5 NM radius safety : . y Given the distance from the coastline, there is limited
. of the offshore installation. AP o L .
exclusion zone around the MODU. overlap with fishing activities. This is the exclusion
zone currently in place around the Yetagun Platform.
This information is updated in Section 4.2.
Page ( 1 -15), it was found that mitigation As in Page 28 of IFC EHS Guidelines (2015):
measures in Table (1.5), Impacts of Drilling - NADF 6.9% on wet cutting for existing facilities.
Cuttings and drilling Fluids Discharge is stated The EQEG are based on IFC EHS Guidelines (2007).
as maximum residual Non Aqueous Phase e To change Drv Cuttinas instead of Wet The MOGE have approved the use of the 2015
b Drilling Fluid will be 6.9 % on wet cuttings. 9 y 9 Guidelines for offshore Oil and Gas Operators with

In EQEG Guideline and IFC EHS Guidelines
for Offshore Oil and Gas Development (2015),
it is stated as Dry Cuttings.

Cuttings.

existing facilities (such as the Yetagun Platform and
drilling rigs). As such, no change has been made. The
MOGE letter to operators is provided in Appendix A.

Page (1-21), it is needed to state the
monitoring plans related with the Marine
Biodiversity and Discharge Monitoring (Table
1.7 — Environmental Monitoring Recording)

e To add the monitoring plans related with the

Marine
Monitoring

Biodiversity

and Discharge

The monitoring plan related to the Marine Biodiversity
and Discharge Monitoring has been included in In Table
1.7, page 1-22 and throughout the EIA Report. This
includes monitoring for water quality, marine sediments,
marine benthic organisms, and monitoring of drilling fluid
discharges.




Findings Suggestions PCML Response

Policy, Legal and Institutional Framework

To include the following law.

1. Environmental Conservation Law, 2012
( Clause 7 (0), 14,15,29)
2. Environmental Conservation Rules, 2015

(Rule 69)
3. Environmental Impact Assessment
Although the project related laws were Erlzceldlu;)e 2015 ( Clause 87, 102 - 110,

described, it was found that as follows. 4. Public Health law , 1972

5. National Environmental Quality (Emission)
Guidelines

6. The protection of rights of national Races
law, 2015 (Section 5)

7. The Prevention and Control  of | In Table 3.1, page 3-6 to 3-26, the Laws and Clauses
Communicable Diseases Law, 1995 mentioned have been included.

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

9. The Myanmar fire Force law, 2015 (section
25)

10. The protection and Preservation of Antique
Objects law (2015)

11. The Protection and Preservation of Ancient
Monuments Law (2015)

12. Myanmar Investment law, 2016 — 51 (a) (b)
(c) (d), 65 (9) () () (k) (1) () (n) (o) (p) (q)

13. The Development of Employees and
Expertise (Skill) , 2013 (Section 5,14,30)

14. The Factories Act, 1951 (Before notification
that this project is oilfield issued by MOEE).

- In some laws ,the objectives of the
laws were stated and there is no
explanation how these laws are
related with the proposed project

- Some laws in this report is not related
with this project (eg, Explosive Act
(1887), Explosive Substances Act
(1908) )

- Although some are amendment laws,
the appeal laws are included in this
report

- ltis needed to include more laws
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15.

16.
17.
18.
19.
20.

21.
22.
23.
24,

25.

The Warfare of labors of Oilfield Act,1951
(After notification)

The Workmen Compensation Act, 1951
Labor Organization Law, 2012

The Settlement of labor Dispute Law, 2012
Minimum Wages law, 2013

Payment of Wages law, 2016 (3, 4, 8, 7 (ii),9,
10 (a)to (e))

Social Security Law, 2012 — 11, 16 (a), 48
(@), 51 (a) (b) , 54)

Leaves and Holidays Act, 1951

The Import and Export law, 2012 (Section 7)
The Myanmar Port Authority law, 2015
(Clause 19 (a,b) , 80 (a), 23 (b,c).

The Myanmar marine Fisheries law, 1990
(clause 39)

Not to include the amendment laws

To state the update name and year of the
laws

To include the legal commitments by
referring the clauses

To study the project well and to include the
related laws

In Table 3.2

International Conventions

relevant to the project, To include the facts that

the project will

follow the specifications

according to the Ramsar Conversion as the
gulf of Mottama has already stated as the

Ramsar Site.

To include the facts that the project will follow
the specifications according to the Ramsar
Convention

This Project is not within the RAMSAR Site. The
nearest RAMSAR site is over 200 km from the Project.
Information on RAMSAR sites is included in Section
5.6.2, page 5-34, and the RAMSAR sites in relation to the
Project are shown in Figure 5.8.

Project Description and Alternatives
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It was found that even though it is stated the
project background as the title, there is no
paragraph included, Page 4-1, Section 4.1.

To add the necessary information

PETRONAS Carigali Myanmar (Hong Kong)
Limited (PCML) is involved in the oil and gas
exploration activities in offshore Myanmar. PCML
are the operator of the existing Yetagun Platform
targeting the Yetagun Field in Blocks M12, M13,
and M14. PCML wish to drill three additional
wells within the field. This information is provided
in Section 4.1 (page 4-1).

It was found that there is no statement about
MODU Design, efficient pollution control
systems although there is statement about
semi-submersible Rig related with MODU

To present the verification audit (or) third
party compliance certificate to confirm that
proposed MODU is conformable with EQEG
Guideline and/or IFC 2015
MARPOL requirement, other
Good International Industrial Practice
To state the MODU Design, efficient
pollution control system

emission

Guidelines,

The drilling rig (MODU) for the Project is likely to
be the West Vencedor. An inspection report for
this rig is provided in Appendix C.

PCML commit to effluent discharge monitoring
(i.e., monitoring drilling fluid discharges) to
ensure the discharge is in compliance with the
EQEG. The monitoring to be conducted for the
Project is included in Table 1.7, page 1-21 & 22
and throughout the EIA and includes drill
fluids/cuttings monitoring. Any non-compliances
with the commitments / mitigation in the EIA will
be reported in the Environmental Monitoring
Report. The mitigation in the EIA Report is
aligned to the IFC EHS and EQEG.

There are various systems to control pollution on
the MODU including wastewater discharges in
line with MARPOL, drilling fluids discharges in lie
with EQEG and IFC EHS (2015) Standards, and
waste management measures. These are
mentioned in more detail in Section 4.4.6 (page
4-10 to 4-14)

In 4.4.1, in drilling activities, non-aqueous
drilling fluid (NADF) will be wused in
intermediate and bottom hole and will be

In discharge process of the proposed

project,

it

is needed

to state detalil

The discharge conditions from the EQEG and
IFC EHS Guidelines for NADF discharges are
provided in Section 4.4.1, page 4-4 & 4-5.
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discharged as Myanmar Environmental
Emissions Guidelines for Offshore Oil and Gas
Development (2015).

information according to the specific criteria
and standards

It was found that safety exclusion zone around
the MODU will be A 5 NM radius in which other
shipping or fishing vessels cannot enter.

To check again and state the Safety
Distance — Exclusion Zone

According to the UNCLOS, exclusion zone
should not be exceeded over 500 m for the
safety of the offshore installation.

e As perresponse to Comment 1(b)

On Page (4-8), Section (4.4.5), it is stated that
all chemicals that may be discharged to the
marine environment during the infill drilling
activity are required to be selected and
approved in line with National laws and
regulations. Chemicals considered for use are
assessed in terms of their application,
discharge and potential risk to the marine
environment.

It is needed to include types of chemicals and
their amount, their toxicity status, impacts of
water quality, sediment, marine biodiversity
and habitats due to the usage and discharge
of these chemicals.

It is also needed to include if there any
additional mix usage of chemical.

To include types of chemicals and their
amount, their toxicity status, ways of
chemicals storage, safety methods for the
selection of chemicals and usage of these.
To include the impacts and mitigation
measures for the water quality, sediment,
marine biodiversity and habitats due to the
usage and discharge of chemicals.

The chemicals used during the Project are split
between cementing and drilling chemicals and the full
list including MSDS is provided in Appendix B and
Appendix D, respectively. The MSDS include
information on toxicity and storage. Chemicals are
selected based on their required use taking into
consideration the toxicity rating on the MSDS. Low
toxicity drilling chemicals are selected where
possible.

The assessment of impacts from drilling fluid /
cuttings discharge is included in Section 6.3.2 in
relation to Sediment Quality, Marine Water Quality,
Benthic Communities, and Fish & Pelagic
Communities (Table 6.8 to 6.11). This assessment
has taken into consideration the types of chemicals
used and discharged.

It is found that there is no information about
cementing chemicals which will be used during
casing.

To include the information about cementing
chemicals

e The cementing chemicals are listed in Appendix
B which includes their MSDS sheets.
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On Page (4-9), it is stated that hazardous
wastes such as lubricants, filters, chemical
containers, used equipment or batteries will be
stored and consolidated for onshore disposal.

To include the types of waste from the
project, amount of hazardous waste, location
and ways of waste disposal for onshore,
waste management and transportation
methods

The types of wastes are provided in Table 4.7.
For hazardous waste, the type, containers,
storage and disposal of wastes are described in
Table 4.8.

Typical waste streams from offshore drilling are
presented in Appendix E.

Itis found that there is no statement about Mud
Pits types.

There is no statement how to refine and
discharge the oil which will be attached on Mid
Pits and how many percentage of oil will be
refined.

To include the mud pits types which will be
used in the proposed project

To describe how much percentage of the oil
mixed (attached) with Mud pits will be treated
and discharged.

Information on the mud pit and cuttings dryer
system is provided in Section 4.4.6 (page 4-13
& 4-14). The mud pits and cuttings systems is
shown in Figure 4.5.

The discharge is managed to 6.9%. This
information is included in Section 4.4.6 (page 4-
13).

It is found that the wastewater generated by
the MODU and support vessels includes
domestic and sanitary wastewater, deck
drainage and bilge water. Wastes will be
treated and monitored abroad before
discharge into the surrounding environment.
These wastewater releases will comply with
International Convention for the Prevention of
Pollution from ships (MARPOL) 73/78 Annex |
requirements and EQEQ Guidelines. Ballast
water will be discharged to comply with IMO
guidelines. Hazardous wastes will be stored
and consolidated for onshore disposal.

To state the refining methods for the
domestic and sanitary wastewater, deck
drainage and bilge water, location for the
drainage of wastes on the onshore and the
transportation methods of wastes

Information on the waste water treatment system
on board the rig is provide in Section 4.4.6 (page
4-10). This is standard equipment for offshore oil
and gas and is designed to meet the applicable
IFC EHS standards.

Description of the Surrounding Environment
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In section (5.6.5) and (5.6.6), it is included the
general information about the marine
mammals, marine turtles and seabirds that
usually found in Myanmar waters.

To include the marine mammals, marine
turtles and seabirds which usually found on
Block M-12, 13, 14.

Sandy shore habitat along Moscos Island and
the adjacent Tanintharyi coastline are nesting
sites for species including green turtles,
hawksbill, Olive Ridley and Leatherback (UNEP,
2017). Given the location of the Project Area in
relation to known nesting beaches, there is a
potential for marine turtles to be present within
these blocks when traversing open waters to and
from seasonal nesting areas and adjacent
mating areas.

Given that marine mammals in Myanmar waters
have wide ranges, it is assumed that all 25
recorded species of marine mammal in Myanmar
waters could be present in Blocks M12, M13 and
M14.

Although detailed data on distribution,
abundance, habitat utilisation and seasonality of
seabirds specific to the Project Area are limited
at present, noting the above it can be
conservatively assumed that seabirds mentioned
in Section 5.6.7 may be expected to
occasionally pass within or close by to the Project
Area.

Information on the marine mammals, marine
turtles and seabirds has been included in
Section 5.6.5, 5.6.6, and 5.6.7.

There is no information it there are Ecotourism
Sites and beach resorts near the proposed
project coastal area or not

To include whether there are Ecotourism
Sites and beach resorts near the proposed
project coastal area or not

Information on tourism has been included in
Section 5.12. There are no tourism activities in
the Area of Influence as the wells will be drilled
over 100 km from the nearest coastline.

Public consultation and Disclosure
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Although there is statement about the
advertisement disclosing information on the
project in the Global New Light of Myanmar
(English) and the Mirror (Burmese), there is no
information about the publication dates.

To include the publication dates, page and
column of the newspaper (the Mirror and the
Global New Light of Myanmar)

The publication dates, column, and page of the
newspaper adverts has been included in Section
9.6, page 9-30.

Itis needed to include the plans distributing the
project information up to village level for letting
local fishermen to know and understand

It is needed to include the plans distributing
the project information up to village level for
letting local fishermen to know and
understand

PCML will disclose the final EIA Report in the
same newspapers. The EIA Report will also be
made available online at PCML’s website,
https://www.petronas.com. Hard copies of the
Myanmar language executive summary will also
be sent to the DOF and GAD in Dawei and Myeik.
The public disclosure plan for distributing project
information up to a village level is provided in
Section 9.6, page 9-16.

Itis found that there is no information about the
CSR programs and CSR Budget.

To include the CSR programs and CSR
budgets upon the need of the local
communities

The updated CSR Program and Proposed
budget for 2019 is described in Appendix O (in
Myanmar language).

It is found that there is statement for the
community grievance mechanism (page 9-17,
Section 9.6). But it is very general.

To include about detailed community
grievance mechanism, responsible person,
organization flow charts, clarification of the
steps of working plan and contact
information.

The contact persons are provided in Section 9.7
(page 9-20) and the organisation flow chart, and
steps of the Grievance Mechanism are included
in Figure 9.9 and Figure 9.10.

Environmental Management Plan

Page (8-2), Table (8.1), it is stated that oil
concentration lower than 6.9 % by weight on
dry cuttings (as per IFC EHS Guideline for Oil
and Gas Development (2015) ) for drilling
cuttings and drilling fluids parameter.

To change Dry Cuttings instead of wet
Cuttings

As per response to the Comment 1(b)
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However, in Table (8.2), In the statement of oil
on cutting percentage, it is found that
maximum residual non aqueous phase drilling
fluid will be 6.9 % on wet cuttings.

Waste management Plan (Page 8-14, Section
8.5.1), it is shown that a waste management
plan will be prepared to outline the methods
and practices to meet the requirements of this
EIA and applicable regulations.

But, there is no statement about the detailed
waste management plan.

To include the detailed waste management
plan for hazardous waste and non-
hazardous waste

The full Management Plans are prepared after
the EIA Report is approved, as the EIA Report
final Commitments are used to update the details
in the Management Plans. In Addition,
companies contracted to PCML may produce
some of the Management Plans suggested to be
required in the EIA Report.

More information on management actions is
provided in Section 8.5.1 (page 8-14) and an
overview of the MARPOL requirements for waste
discharges is provided in Appendix G.

The Waste Management Plan will be finalised
after selection of the contractors and will be
provided to ECD prior to drilling. This
commitment is included in Table 8.3 (page 8-9).

Itis found that there is no information about the
chemical management plan, operational
discharge management plan, drilling cutting
and fluid disposal plan, waste management
plan and blowout contingency plan.

To include the detail management plan
about the chemical management plan,
operation discharge management plan,
drilling cutting and fluid disposal plan, waste
management plan and blowout contingency
plan.

The chemical management plan, operational
discharge management plan, drilling cutting and
fluid plan are included under one plan —
Sediment and Drilling Cuttings Plan (Section
8.5.2) and will be finalised after selection of the
contractors and EIA commitment approval.
More information on the management actions is
provided in Section 8.5.2 (page 8-17 & 8-18)
and the Non Aqueous Drilling Fluid Management
Guideline is provided in Appendix H.

The Waste Management Plan is mentioned
above (Comment 8b).
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e The Oil Spill Response Plan is provided in
Appendix M and summarised in Section 8.5.5
(page 8-24 to 8-27).

In Section 8.5.4, Emergency Response Plan,
it is stated that ERP should contain the
following facts but there is no detail information
related them.

- Vessel emergency procedures an oil
spill contingency plan implemented in
the event of a hydrocarbon spill
requiring response beyond the
capacity of the SOPEP

- Medical emergencies
medevac procedures

- Search and rescue — includes man-
overboard procedure and helicopter
ditching

- Heavy weather/ cyclone plan

- Hazardous material spill response
plans

- Any other emergency response plan
required by the Republic of the Union
of Myanmar authorities

including

To include the detail plans for these facts in
this EIA report.

e The Emergency Response Procedures for the rig
is provided in Appendix | and summarised in
Section 8.5.4 (page 8-20 to 8-23).

e The Medical Emergency Response Plan is
included in Appendix J and summarised in
Section 8.5.4 (page 8-21to 8-23).

e The Oil Spill Response Plan is provided in
Appendix M and summarised in Section 8.5.5
(page 8-24 to 8-27).

e The Cyclone and Adverse Weather Management
Plan is provided in Appendix K and Appendix
L, respectively and summarised in Section 8.5.4
(page 8-21).

In oil spill contingency plan, it is needed to
include the following facts:

- Potential impact of Overflow amount
and types due to the experimental
drillings and diesel usage of Vessel

- Potential procedures

- Spreading time and spreading area to
the ocean.

To include the following facts:

Potential impact of Overflow amount and
types due to the experimental drillings and
diesel usage of Vessel

Potential procedures

Spreading time and spreading area to the
ocean.

Engagement  with the government
departments including sending information
to DMA.

The Oil Spill Response Plan (OSRP) is provided in
Appendix M and summarised in Section 8.5.5 (page 8-
24 to 8-27).

e The potential impacts from diesel and
hydrocarbon release are considered in the
OSRP.
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Engagement with the government
departments including sending
information to DMA

The procedures for spill response are included in
the OSRP.

The Oil Spill Modelling results are shown in
Section 6.3.4 (page 6-34 to 6-37). This
demonstrates results of a worst case spill (left for
two weeks). This is considered in the OSRP.
Engagement with local government departments
will be conducted as per legal requirements of
Myanmar in the event of a spill.

Page (8-14), Section (8.5.3), Table 8.7 of the
Biodiversity Management Plan, it is stated only
monitoring plans for marine sediments and
communities but there is no statement about
monitoring plans for the marine biodiversity.

To include the monitoring plan for the marine

biodiversity

The marine biodiversity monitoring plan is
mentioned in Table 8-7 and throughout the EIA.
Monitoring will be conducted for benthic
organisms as well as visual observations for
marine mammals and turtles.

Public Consultation and Disclosure

To engage with the local communities (stakeholders) and to conduct according to their

comments and suggestions.

Noted. Locals communities have been
consulted (as per Table 9.1 and 9.2) and the
comments have been considered in the EIA (as
per Table 9.3).
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1.1

1.2

1.3

1.3.1

EXECUTIVE SUMMARY

INTRODUCTION

PC Myanmar (Hong Kong) Limited (PCML) is the operator of Yetagun Gas
Field in offshore Myanmar Blocks M-12, M-13, and M-14. In May 1990, PCML
signed the Petroleum Production Sharing Contract (PSC) with Myanma Oil &
Gas Enterprise (MOGE), NIPPON and PTTEPI for Blocks M12, M13 and M14;
located to the southwest of Dawei in the Andaman Sea.

This Report is the Environmental Impact Assessment for the infill drilling
conducted in the Yetagun Field, offshore Tanintharyi Region by PCML.

The Project will cover the drilling of three infill wells within the Project Area of
Block M-12, M-13 and M-14, which will be drilled in waters depths of about 110
m deep and at least 140 km from the mainland coastline and over 100 km from
the nearest islands (Kyunsu) of the Myeik Archipelago.

As per the Myanmar EIA Procedure, this Project requires an EIA to be
conducted and submitted to the Environmental Conservation Department
(ECD) of the Ministry of Natural Resources and Environmental Conservation
(MONREC).

Environmental Resources Management (ERM) - Hong Kong Limited are the
environmental and social consultants that conducted this EIA Study. ERM
will be supported by local environmental consultants, Resource and
Environment, Myanmar (REM) and Environmental Quality Management
(EQM), both of which are registered under the Ministry of Natural Resources
and Environmental Conservation (MONREC) Consultant Registration Scheme.

PoOLICY AND REGULATORY FRAMEWORK

The Project will be undertaken in line with a number of national and local
standards and laws. Local laws relating to EIA including but not limited to:

e  Environmental Conservation Law (2012);

Environmental Conservation Rules (2014);

National Environmental Quality (Emission) Guidelines (2015); and

e  Environmental Impact Assessment Procedure (2015).

PROJECT DESCRIPTION AND ALTERNATIVES
Proposed Project

The wells will be drilled using a mobile offshore drilling unit (MODU) which
will have an exclusion area of 5 nautical miles (NM) radius in which other
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Table 1.1

shipping or fishing vessels cannot enter. Given the wells will be drilled at the
existing Yetagun production platform, this exclusion area will overlap the
existing exclusion area that surrounds the Yetagun Complex.

The coordinates for the three wells are provided in Table 1.1 and shown in Figure
4.1.

Well Locations
No Name Coordinates
1 YA-01 Lat: 13°4'17.09"N/ Long: 96°52'5.31"E
2 YA-05 Lat: 13°4'17.09"N/ Long: 96°52'5.31"E
3 YA-12TS1 Lat: 13° 4'17.09"N/ Long: 96°52'5.31"E

The proposed infill drilling is scheduled to take place in Q4 2018. Each well
will take approximately 65 days to complete; therefore drilling will take around
7-8 months. As this Project is only exploration activity, there is only one Phase,
namely the Operation Phase. There is no permanent infrastructure and no
pre-construction, construction, or decommissioning phases.

A typical offshore well is drilled to a depth of 2,000 m to 3,000 m (total vertical
depth in metres below sea bed). A generic well schematic for the three wells

is provided in Figure 1.2 and a summary of the well information is provided in
Table 1.2.

Top-hole section(s) of the wells will typically be drilled riser-less using seawater
and/or WBDF to circulate drill cuttings from the wellbore, which are released
to the seabed. After drilling, a conductor (i.e. steel tubular casing) is run and
cemented in place which provides structural support for the well. After
completion of the top-hole section a blowout preventer (BOP) and marine riser
is installed on the wellhead. The BOP is required for well control and a marine
riser acts as a conduit between the wellhead and MODU.

Once the riser is in place the bottom-hole sections will be drilled using WBDEF.
The drill cuttings will be re-injected where possible however the majority of
WBDF cuttings will be discharged to sea.

ENVIRONMENTAL RESOURCES MANAGEMENT PCML
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Figure 1.1 Location of Project Area
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Table 1.2

Non-aqueous drilling fluid (NADF) will be used on the intermediate and
bottom hole sections. Where NADF are used, cuttings will be processed on
board the MODU prior to discharge in line with Myanmar Environmental
Emissions Guidelines and IFC EHS Guidelines for Offshore Oil and Gas
Developments (2015).

Indicative Well Information Summary

0 D arg g d D
D od D, O 0
> Type Volume of ;
solids
discharged
()
Surface hole | 23” Near seabed @ 400 Bentonite / | 2,500 2
(riser-less) seawater
Intermediate @ 17.5” Near seabed 500 WBDF 1,500 6
hole (riser-less) (KCI/PHP
A)
Intermediate @ 12.25” Surface 700 NADF 0 21
hole (riser)
Production 8.5” Surface 30 NADF 0 12
hole (riser)
Production 6” Surface 10 NADF 0 3
hole (riser)
Total discharge volume of sediments 1,640 4,000 44
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Figure 1.2

1.3.2

Indicative Infill Drilling Well Schematic
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Alternatives

Consideration of Project options and alternatives is a fundamental requirement
in the planning of any project as a means of avoiding or reducing adverse
environmental and social impacts and maximising or enhancing project
benefits. Several options that have been considered for the Project include the
following:

e No Project Alternative. The ‘No Project’ alternative would result in no
further field development activity in Blocks M-12, M-13 and M-14 and, in
turn, no further oil and gas development and a reduction in production.
The production of gas resources stimulates the Myanmar economy and ‘No
Project’ would result in fewer opportunities for gas supply to the domestic
market and could lead to fewer employment opportunities and less
economic growth.

e Drill Cutting Disposal. Disposal options for the drill cuttings comprise
(1) onshore disposal, (2) offshore re-injection, and (3) offshore discharge.
Offshore re-injection is not possible and offshore disposal is the selected
alternative for the project as is considered to be industry standard. Drill
cuttings dispersion modelling have been conducted in order to address the
potential environmental impacts.

e Types of Drilling Fluid. The wells can be drilled with either non aqueous
drilling fluid (NADF) or water based drilling fluid (WBDF). For this
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1.4

141

Project, the well will be drilled using WBDF for top hole sections and
NADF for deep more technically challenging bottom hole sections, where
required. NADF have been specifically developed by the industry as a
low toxicity, faster biodegrading replacement to the traditionally-used oil
based fluids while maintaining drilling performance.

e Well Locations. Wells will be drilled from the Yetagun-A platform. The
selection of the well locations is driven by factors related to gas reservoir
location and geology and position of the Yetagun platform, where the
drilling activities will occur. ~ All the potential well locations are located in
waters approximately 110 m deep. The potential well locations are over
140 km from the mainland and over 100 km from the nearest outlying
islands of the Myeik Archipelago.

DESCRIPTION OF THE SURROUNDING ENVIRONMENT

The Project Area is the MODU and the 5 nautical mile exclusion zone. The
following section describes the physical, biological, and social environment
within the Study Area, which is defined as the waters of Project Area as well as
the surrounding waters offshore Tanintharyi Region. As the potential well
will be located 140 km from the mainland and 100 km from the nearest coast
(nearest island of the Myeik Archipelago), the focus of the baseline information
is on open water habitats.

The Area of Influence varies depending on the receptor and activity. For
environmental receptors, the Area of Influence is limited to the waters of the
Project Area and the surrounding offshore waters of Tanintharyi Region. For
the social assessment, the closest receptors are located in the Tanintharyi
Region; about 140 km from the Project. Given the Area of Influence is offshore
open waters the environmental impact assessment will focus on habitats and
species in this area. Information on coastal areas and protected areas is
included to provide a general baseline description.

The information provided in this Section is based on a desktop review of
published information, supplemented with information provided by PCML,
and through review of available ERM in house literature. As this Project is an
EIA, primary environmental baseline data were collected in April 2018.
Primary social data collected during public consultations have been used to
supplement the desk-top review. Secondary data sources were also referred
to, such as; reports by the Wildlife Conservation Society (WCS), scientific
journals, fisheries cruise data (2015), and local study reports available at the
marine science department of Mawlamyine and Pathein Universities.

Primary Baseline Data

In April 2018, primary data collection was conducted for water quality,
plankton, sediments and macrobenthos. = The data was collected by
experienced marine scientists from ERM, supported by our local subcontractor
REM. Sampling and analysis was conducted at laboratories and universities
in Myanmar, Hong Kong and China.
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1.4.2

The survey recorded a total of 31 individual organisms, with a total biomass of
0.283 g in four sediment grab samples. The specimens belong to seven (7)
Phyla (Annelida, Arthropoda, Chordata, Cnidaria, Echinodermata, Mollusca,
and Nemertinea), from a total of 15 Families in seven Classes. The April 2018
survey also observed that the majority (54.84%) of the number of macrobenthic
organisms (i.e. abundance) recorded at Yetagun field were from the Class
Polychaeta (Phylum Annelida (marine worms), followed by Class Crustacea
(Phylum Arthopoda, 22.58 of the total). Samples were dominated by
polychaete worms or crustaceans (Phylum Arthropoda), which was the same
finding as reported from surveys in 1998.

Overall, the benthic grab sampling at the Yetagun field in April 2018 have
revealed a sparse abundance, high variability, and low diversity of infauna.
Bristleworms (polychaetes/worms) were most common with other fauna
including crustaceans, ribbonworms, anemones, gastropods, fish and
brittlestars. The benthic habitat within the Surveyed Area near the Platform
spanning the outer continental shelf was found to consist of bare,
unconsolidated sandy and muddy sediments supporting a sparse assemblage
of benthic organisms.

The survey in April 2018 also recorded a total of between 46,810 to 149,856 algal
cells/L in four water column-integrated samples. The specimens belong to
two Divisions (Cyanophyta, Chromophyta), three Classes (Cyanophyceae,
Bacillariophyceae, Dinophyceae ), 20 Families and 23 Species.

Primary marine baseline surveys in April 2018 established that seabed areas in
the Yetagun field were found to mostly consist of clayey sediment. The
organic content of marine sediments was found to be similar at all sampling
stations ranging from 0.16 to 0.21% and was considered typical of unpolluted
offshore marine environments.

For water quality, the oil and grease concentration in all seawater samples was
<2 mg/1 or Non Detectable and were considered to be negligible. Overall, the
Marine Baseline Survey was taken as indicating no evidence of hydrocarbon
contamination at levels of environmental concern.

Environmental Baseline

A total of 43 designated or proposed protected areas with IUCN categories
existing in Myanmar (Istituto Oikos and BANCA, 2011) however some are
proposed as protected area without authorized designation (i.e. “soft”
designation). None of these protected or environmentally sensitive areas lie
within the Project Area. The closest is a designated Shark Protection Area
located 138 km from the Project Area. The area was established in 2004 as a
national Marine Protected Area (MPA) and covers an area of 11,836 km?2 where
there are restrictions on fishing activities.

In 2012, the Wildlife Conservation Society (WCS) identified 132 Key
Biodiversity Areas (KBAs) alongside Myanmar environmental experts (Holmes
etal, 2013). These KBAs are regarded as areas holding significant populations
of species of high conservation concern but are not legally recognized nor
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designated as protected areas in Myanmar. The closest KBA is the Myeik
Archipelago KBA which is located around 88 km from the Project Area. This
KBA was identified due to four key species of sea turtles potentially nesting on
the islands.

The KBA’s within the Study Area are provided in Table 1.3 and Figure 1.3.

Table1.3 Key Biodiversity Areas (KBAs) in the Study Area

Name Area (km?) Key species

Myeik Archipelago 43,963 Leatherback turtle, green turtle, hawksbill turtle

Leatherback turtle, green turtle, hawksbill turtle,

Moscos Kyun 57 o
Y olive ridley turtle
Lampi Island MPA 225 Hornbill, numerous shark species, turtle species
ENVIRONMENTAL RESOURCES MANAGEMENT PCML
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Figure 1.3 Protected Areas in the Study Area
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Climate data is available from Dawei, which is located 140 km from the Project
Area and is the closest District. Within Myanmar, Dawei is affected first by
the southwest monsoon and is reported to experience an average of 142 rainy
days and 17.9 ft. of precipitation per year (FAO, 2014).

Average monthly wind speeds in the Andaman Sea in the vicinity of the Project
Area are reported to range from 3.5 m/s to 7.5 m/s (Steedman Science &
Engineering 1994). The most common wind direction is from the north-
northeast from November to April and southwest from May to October
(worldweatheronline).

Data on temperature, salinity, oxygen, and fluorescence were recorded during
a survey of the waters of Tanintharyi Region was conducted in 2015 as part of
the “‘Dr. Fridtjof Nansen’ survey (Myanmar Ecosystem Survey, 2015). In the
east of the survey area (where the Project Area is located) the near-surface
temperatures (5 m depth) were around 32°C and salinity at 5 m ranged from 31
to 34. Oxygen levels in surface waters were generally high (~4 - 5 ml/I), and
showed relatively high variability.

In terms of nearshore habitats, Fauna and Flora International (FFI) have
conducted research in the Myeik Archipelago into the presence of coral reefs
and their health. Within the three reef types, substrates varied across sites and
hard coral cover ranged from under 10% to over 90% in some locations. On
the inner reefs hard coral cover varied from 1.5 to 95% (n= 227); on fringing
from 0to 80% (n=21); and Rock Reefs 8.1 to 30% (n=14) (Howard, 2018). Given
the deeper water depths at the Project Area Yetagun field (>100 m), insufficient
light reaches the seabed to allow the growth of primary producers such as
seagrass, macroalgae or zooxanthellate scleractinian (reef building) corals and
these groups are absent from the seabed. Coral habitats would not be
expected to be present in the Project’s Area of Influence.

FFI also conducted a study on mangroves in Myeik Archipelago (not including
near the Project Area) (San Tha Tun et al, 2014). This survey identified 46
species belonging to 32 genera from 20 families. The most abundant family
was the Rhizophoraceae with eight species followed by Avicenniaceae with three
species.

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 and at its closest over 125 km to the south
of the Project Area.
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A fish survey was conducted by FFI in 2014 of 28 sites in the Myeik Archipelago
(Russel, 2015). Surveys were conducted using high definition underwater
video. A total of 409 species belonging to 55 families were recorded. The
majority of fish species recorded were typical coral and rocky reef-associated
species. The most abundant families included wrasses (Labridae),
damselfishes (Pomacentridae), gobies (Gobiidae), cardinalfishes (Apogonidae),
groupers (Serranidae), butterflyfishes (Chaetodontidae), snappers (Lutjanidae),
surgeonfishes (Acanthuridae), parrotfishes (Scaridae), and Scorpionfishes
(Scorpaenidae). These 10 families accounted for 263 species or ~ 64% of the
total fish species recorded.

A total of 25 cetacean (whale and dolphin) species have been recorded as either
Confirmed or Probable in Myanmar waters (Holmes et al. 2014; IUCN, 2017).
One sirenian (dugong; Dugong dugon) also has a confirmed presence in the
coastal waters of Myanmar (Tun and Ilangakoon, 2006). Of the whale and
dolphin species potentially present in Myanmar waters, most are far-ranging
migratory oceanic species while several others are coastal species with closer
affinities to shallow water habitat areas and estuarine areas. IUCN-listed
threatened cetacean species in Myanmar waters are oceanic species that
typically inhabit deep offshore open waters, namely 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
(ASEAN, 1985). Other common deeper water species such as humpback
whale (Megaptera novaeangline) and Bryde’s whale (Balaenoptera edeni) are
known to occur in offshore waters in Myanmar; however these are listed as
Least Concern and Data Deficient on IUCN Red List, respectively.

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).
UNEP data suggest sandy shore habitat along Moscos Island and the adjacent
Tanintharyi coastline are nesting sites for species including green turtles,
hawksbill, Olive Ridley and Leatherback (UNEP, 2017). Annual turtle nesting
activity in Myanmar waters is reported to occur between September and March
with the peak period of activity occurring from December to January. Given
the location of Block M-12, M-13 and M-14 in relation to known nesting beaches,
there is a potential for marine turtles to be present within these blocks when
traversing open waters to and from seasonal nesting areas and adjacent mating
areas. All known nesting beaches are outside the Project Area; located at least
100 km away.

Outlying islands of the Myeik Archipelago and Moscos Island which are
located over 100 km from the Project Area are expected to be potential suitable
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1.4.3

Table 1.4

nesting site for individuals of these species, though this is not confirmed by
observation. Lampi Island located over 100 km from the Project Area, is
classified as an Important Bird Area which has been identified for the presence
of resident species of plain-pouched hornbills (Rhyticeros subruficollis) that are
Vulnerable on the IUCN Red List.

Social Baseline

The Project is located 140 km from the mainland in the offshore waters of
Tanintharyi Region. The closest Township is Laungdon, Dawei District, in
Tanintharyi Region.

There are no specific regional plans or strategies for the Project Area. The
demography of Dawei District in provided in Table 1.4.

Demographic data in Study Area

Township Households Population Female
Dawei 24,943 125,605 60,044 65,561
LaungLon 25,735 118,317 55,558 62,759
ThayetCahung 22,874 105,662 50,421 55,241
Yebyu 22,073 100,768 50,782 49,986

Source: Myanmar Population Census Data (2014)

The Department of Fisheries (DoF) has instituted two fishing zones which
provide a restriction on fishing activities and a degree of protection to fisheries
resources. Fishing Zone 1, for traditional coastal fisheries, extends from the
shoreline to 10 nautical miles from the shore. Fishing Zone 2 extends from the
outer limit of Fishing Zone 1 to the 200 nautical mile Exclusive Economic Zone
(EEZ) limit (Figure 1.4). The peak fishing season is usually November to April
as the sea conditions are calmer and vessels may fish further offshore. During
the rainy season (i.e. generally May to October), fishing is often constrained to
the Fishing Zone 1 (inshore) by adverse sea conditions.
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Figure 1.4 Fishing Blocks in Tanintharyi Waters
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Focus group discussions with fishers, fishing associations, and the DoF were
conducted in July 2018. From the data collected, the townships with potential
overlap of fishing activity and the Project Area includes boats over 40 ft. long
from Maung Ma Kan, KyaukSan, and Pan Tin Inn. Boats over 60 ft. long from
San Hlan, Tha Bawt Seik, and Pyin Gyi also may fishing in the Project Area.
The best fishing grounds were roecorded as those around the islands; such as
Bote Island and Heinze (Moscos) Islands. KyaukSin noted that the Project
Area and offshore is their best fishing ground.
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1.5

There are no known offshore sites of culture heritage are identified as within
the Project Area.

Given that the Project is located over 140 km from the nearest habited land and
over 100 km) from the nearest outlying islands of the Myeik Archipelago, there
will not be any visual impacts from the Project.

IMPACT AND RISK ASSESSMENT AND MITIGATION MEASURES

The wells are located at least 140 km from the nearest social receptors in Dawei
Township, Tanintharyi and 100 km from anyone in the closest outlying islands
of the Myeik Archipelago. The planned impacts are not expected to be large
enough in spatial extent to reach the shore.

For interactions where possible significant effects could occur, these
interactions will be assessed in more detail within the EIA. Those interactions
include:

e Potential short-term disturbance to offshore fishing activities and shipping
within the Project Area;

Potential impacts from anchoring and the discharge of drill cuttings with
residual drilling mud on water quality, sediment quality and marine
ecology;

Increases in ambient underwater sound from the MODU, vessels and

exploration drilling operations including from VSP (short-term). These
activities have the potential to impact ecologically sensitive receivers, e.g.
marine mammals, marine turtles and fish that may be present within the
Project Area;

Potential impacts from vessel operational discharges on marine water
quality;

Potential impacts on marine biodiversity and secondary impacts on
tisheries from the accidental release of invasive species; and

Potential water contamination and secondary impacts to biodiversity,
fishing activity, and public health from accidental spills or leaks (e.g.
during offshore re-fueling).

The potential impacts and mitigation measures are provided in Table 1.5.
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Table1.5 Summary of the Key Impacts and Control/Mitigation Measures for the Project

Potential Impact/Issue

Control / Mitigation Measures

Significance of Residual Impact

Drilling Phase

Impacts from Physical Presence of the
MODU and Support Vessels on Fishing
and Shipping Activity

A 5 NM radius safety exclusion zone around the MODU.

MODU and support vessels will comply with international regulations for collision
avoidance, navigation and maintenance.

Myanmar speaking (crew members) available on board the MODU.

Timely sharing of information (in the form of a Notice to Mariners).

Disclosure and implementation of the feedback grievance mechanism.

Minor

Impacts from Drill Cuttings and Drilling
Fluid Discharges to Sediment Quality,

Marine Water Quality, Benthic
Communities, and Fish & Pelagic
Communities

Maximum residual Non Aqueous Phase Drilling Fluid will be 6.9% on wet cuttings.
Where cuttings are discharged overboard, they will be discharged 15m below the water
line.

All chemicals selected for low toxicity where possible and subject to internal justification.
NADEF shall only be used where seawater and sweeps or WBDF cannot provide the
required technical specifications.

All residual NADF returned to a shore for reconditioning, re-use or disposal.
discharge of NADF drilling fluids will take place.

No bulk

Minor (sediment quality)

Negligible (benthic quality)

Minor (water quality)

Negligible (fish and pelagic species)

Impacts from Underwater Sound from
Drilling, VSP, and Vessel Movements on
Marine Fauna (Fish, Mammals, and
Turtles)

Visual check for marine fauna within 1 km (observation zone) of the MODU or vessel for
20 minutes prior to commencing VSP operations.

Soft start - build up power for VSP slowly to give adequate time for marine fauna to leave
the area (20 minutes at minimum).

Soft start procedures should only resume when fauna have moved outside the shutdown
zone (500 m) or when 30 minutes have lapsed since the last sighting.

Visual observations of the observation zone (1 km) must be maintained continuously to
identify if there are any mammals or turtles present.

During the pre-start meeting, alert all crews to immediately report to the trained observer
when they observe any marine mammals or turtles during and prior to the activity.

An observer will be utilised during VSP operations to monitor and record marine
mammals and marine turtles observations and all records will be reported to MONREC
following completion of the activity.

Minor (fish)

Moderate (marine mammals and
turtles)
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Potential Impact/Issue Control / Mitigation Measures Significance of Residual Impact

* Preparation and implementation of vessel standard operating procedures.

¢ Adherence to MARPOL 73/78 Annex 1.

* Chemicals and/or hydrocarbons will be handled and stored in compliance with the
Impacts from unplanned spills on marine Material Safety Data Sheet (MSDS).

fauna * Spill response kits will be available and kept stocked. Negligible
* Standard maritime safety/navigation procedures will be implemented
* Establishment of a 5 NM radius safety exclusion zone around the MODU.
* In the event of a vessel collision, the SOPEP will be implemented, if required.
* A 5NM radius safety exclusion zone around the MODU.
* MODU and support vessels will comply with international regulations for collision
.. avoidance, navigation and maintenance. ..
{:Iir;};l?rcltsaﬁfgrghlpn}i)rllangigvfolhslons on . Myanmar speaking (crew members) available on board the MODU. Negligible
& ppimg y * Timely sharing of information (in the form of a Notice to Mariners).
» Disclosure and implementation of the Feedback grievance mechanism.
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1.6

1.7

CUMULATIVE IMPACT ASSESSMENT

The Project Area is surrounded by oil and gas blocks operated by other
Companies however, at the time of writing there are no other oil and gas
activities in these Blocks that are likely to overlap with the timing of the Project
activities.

Near the Project Area is the existing Yetagun Platform and PCML are also
planning on drilling some exploration wells and conducting a 3D seismic
survey. There could be overlap with these activities.

The main impacts arise from the temporary disturbance of fishing activity,
specifically fishermen that fish near the continental shelf area where the Project
Area overlaps with potential fishing grounds. The mitigation measures listed
in the above sections are standard international best practise and will be
adopted during all drilling activities.

With the standard mitigation measures in place, any impacts are unlikely to
marine species will be of Minor significance.

The potential for cumulative spills of fuel from the vessels is extremely unlikely
to occur, and as both vessels use light fuels which are readily diluted and
dispersed and implement standard mitigation measures, impacts would be
expected to be Minor.

In terms of social impacts, although the Project Area is large the exclusion zone
will be limited to a safety zone around the vessel and a stationary zone around
the drilling rig. As such, the area from which fishermen will be temporarily
displaced is relatively small. It is expected that the social impacts from the
Project, if properly mitigated, will be localised to the area where fishing occurs
and temporary in nature (a few days). Therefore, the impact will be of Minor
significance to fishing activities but this is expected to be a Negligible impact
on livelihoods.

ENVIRONMENTAL MANAGEMENT PLAN

The Project is being conducted in line with PCML HSE Management Policy, the
requirements of the Production Sharing Contract (PSC), Myanmar regulatory
requirements, and international conventions, standards and guidelines.

A summary of the Project environmental and social standards are shown in
Table 1.6.
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Table1.6  Project Environmental and Social Standards

Parameter Standard Requirement

Drilling  fluids and NEQ and IFC EHS e
cuttings  (non-aqueous Guidelines (2015)
drilling fluid) .

Non-aqueous drilling fluid, re-inject or ship-to-shore; no discharge to sea

Drilled cuttings, re-inject or ship-to-shore; no discharge except:

Oil concentration lower than 6.9% by weight on dry cuttings (as per IFC 2015 EHS Guidelines)
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 metres below sea surface

(Note: ECD allows an exemption to the above guidelines for exploration drilling with the limits presented in IFC EHS Guidelines for Offshore Oil and
Gas (2015) permitted.)

Drilling  fluids and NEQ and IFC EHS e
cuttings (water-based Guidelines (2015)
drilling fluid) .

Water-based drilling fluid, re-inject or ship-to- shore; no discharge to sea

Water-based drilling fluids and cuttings, re-inject or ship-to-shore; no discharge to sea 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
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Parameter Standard Requirement

Completion and well NEQ and IFC EHS

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

work-over fluids Guidelines (2015)
. 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 5 f or more
Air Emissions MAPROL  Annex e Vessels will be in compliance with applicable MARPOL 73/78 Regulations for the prevention of air pollution from ships (Annex
VI VI).

Use of low sulphur fuel (sulphur content not to exceed 3.5% m/m) when it is available

An International Air Pollution Prevention (IAPP) certification for the Project vessels, as applicable or required by vessel class.

MARPOL  Annex
Sewage I\Y / NEQ
Guidelines

The Project vessels will comply with applicable MARPOL requirements, including: discharge of untreated sewage into the sea is
prohibited, except when the ship has in operation an approved sewage treatment plant or when the ship is discharging comminuted
and disinfected sewage using an approved system at a distance of more than 3 nm from the nearest land.

Sewage which is not comminuted or disinfected has to be discharged at a distance of more than 12 nm from the nearest land.

The discharge of sewage can only occur when the vessel is en route and travelling at no less than 4 knots.

An International Sewage Pollution Prevention (ISPP) certificate and International Oil Pollution Prevention (IOPP) certificate will be
required, as appropriate to vessel class.
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Parameter Standard Requirement

Waste Discharges MARPOL Annex I e Vessels will operate in compliance with MARPOL Annexes I: any oil-in-water content of discharges should not exceed 15 ppm.
(including food waste) &V

. General waste (excluding food) will not be disposed of to sea in line with MARPOL Annex V Requirements.

. Combustible wastes will be segregated and disposed by incinerator on-board, should an incinerator be available on the selected

vessel (in line with MARPOL Annex V requirements). No discharge of food waste is permitted less than 3 nm from the coast.
Maceration is required at greater than 3 nm and less than 12 nm from the coast. Hazardous wastes will be stored on the vessels in
appropriate containers with labels.

. Hazardous waste storage will be designated in accordance with their Materials Data Sheet (MSDS) (in line with MARPOL Annex V
requirements). Hazardous wastes will be returned to the vessels’ selected shore base and sent to a licensed disposal facility by a
licensed waste contractor (in line with MARPOL Annex V requirements).

Spills MARPOL Annex1  Support vessels standard operating procedures to be prepared and implemented including (if appropriate) an offshore bunkering
procedure. Shipboard Oil Pollution Emergency Plans (SOPEPs) will be prepared and implemented.
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Table 1.7

It is estimated that the overall budget for implementing the EMP for the infill
drilling is $800k USD. Many of the management and mitigation measures are
embedded controls as part of the standard operational costs of the drilling

program.

Given that there are no significant impacts from the Project (under Chapter 6 of
this EIA Report); no separate management plans are required for the following:

e  Air: the emissions to air are not likely to cause any significant impact;
e Noise: the noise emissions will not cause any significant impact;

e  Water Quality: there are no significant impacts from drilling cuttings
disposal;

e  Biodiversity: there are no Major impacts to biodiversity given the distance
from sensitive receptors (over 100 km);

e  Sediment & Drill Cuttings: there is no Major impacts from drilling cuttings;
discharges of drill cuttings will be monitored as per NEQ and MARPOL
requirements; and

e  Community: the Project is located 140 km from the nearest human receptor
and communities and therefore will not have an impact.

Management Plans are, however, prepared for Emergency Response and
Waste as per industry standard procedures.

For this short duration drilling program, no specific management plans are
required for pre-construction, construction, operation and decommissioning
phases as this activity only has the Operational Phase.

PCML will submit an Environmental Monitoring Report, to MOGE and
MONREC after completion of the drilling program. The Environmental
Monitoring Report will include the items listed in Table 1.7. Given the limited
duration of the drilling program (7-8 months) and lack of significant impacts,
no additional monitoring is considered to be required for the Project.

Environmental Monitoring Recording

Project Activity/ Monitoring Measures Reporting
Environmental Aspect

Routine atmospheric emissions
Air Emissions will be monitored with emphasis Monthly emissions record
on greenhouse gases (CO2/SOx).

Amounts and types of waste
Waste Management produced and how it is discharged Month waste inventory
/ disposed of.
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Project Activity/ Monitoring Measures Reporting
Environmental Aspect

Water quality will be measured as

per the same parameters

mentioned in Section 5.2.1

including hydrocarbon content,

metals, and nutrients. Four

Water Quality locations around the platform will Post  drilling  environmental
be monitored no more than two monitoring report

months after drilling activities. If

the discharges are in compliance

with baseline conditions and

EQEG standards; the frequency of

monitoring will be reduced.

Marine sediments quality will be
monitored for particle size,
hydrocarbon content, metals, and
nutrients as per the same
parameters mentioned in Section
5.2.1. Four locations around the

Marine Sediments platform will be monitored no
more than two months after
drilling activities. If the discharges
are in compliance with baseline
conditions and EQEG standards;
the frequency of monitoring will
be reduced.

Post  drilling  environmental
monitoring report

Marine macrobenthos will be
Marine Benthic sampled for species and families in
(Seabed) Communities sediment samples as per the same
and Organisms methodology =~ mentioned  in
Section 5.2.1.

Post drilling environmental
monitoring report

Details of any environment or

Incident Reporting social incidents

Incident report forms

Accidental  Releases

and Leaks Safety record Safety record

Non-Compliance

) Non-Compliance with EMP Inspection check sheets
Reporting

The amount and type of drilling
fluid discharged will be tested to
ensure compliance with the EQEG
Standards for NADF and WBDF
discharges.

Effluent Discharge
Monitoring

Post drilling environmental
monitoring report

Any marine mammals or turtles
observed during the activity will
be recorded.

Marine mammal and Post  drilling  environmental

fauna observers monitoring report
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1.8

Table 1.8

PUBLIC CONSULTATION AND DISCLOSURE

The EIA consultation meetings were held with various relevant stakeholders at
the Regional Level in Tanintharyi. The consultation helped the Project to
gather information on potentially affected people, on potential data gaps, and
how these will be closed out in the EIA Report. The EIA consultation involved
face-to-face meetings with a range of stakeholders including villagers, the
Department of Fisheries (DoF), the Tanintharyi Chief Minister, the Regional
Environmental Conservation Department (ECD), and the General
Administrative Department (GAD), ward administrators, planning department
as well as local community and fishing representatives. ~The date, time,
location, stakeholder and purpose of each meeting is provided in Table 1.8.

Consultation Activities Undertaken

Date, time, location ’ Stakeholder

30 March, 2018, Tanintharyi Regional:Meeting with Minister of Electricity and Energy;
Government Office Ministry of Agriculture, Livelihood and
Irrigation

2 April, 2018, Hotel Zayar Htet San, Dawei ; Meeting with GAD, ECD, DOF, NGOs, media,
political parties,

3 April, 2018, Grand Jade Hotel, Myeik Meeting with GAD, ECD, DOF, DOA, INGOs
and NGOs , Media, Political Parties

Meeting with GAD, DOF, Village Leaders,
23 August, 2018, ThaYetChaung GAD Office | Villagers

Meeting with GAD, Village Leaders, Fishermen,
24 August, 2018, LaungLon GAD Office Villagers

Meeting with ECD, DOF, Concerned
24 August, 2018, Zayyar Htet San Hotel, | Departments, Media, CSOs, Village Leaders
Dawei

Meeting with ECD, DoF, Concerned

26 August, 2018, Grand Jade Hotel, Myeik  Departments, MFF, Media, CSOs, Village
Leaders and Fishermen

The following section summarises the key issues raised in public consultation
meetings and Table 1.9 presents the responses concerned with these issues.
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Table1.9 Key Questions Raised During EIA Public Consultation

Comments Received

Response to Comment in Meeting

EIA Study Considerations

Impacts on the Marine Environment

Queries relating to wastes discharge from drilling
activities

PCML will conduct all project activities in compliance with
National Emission Quality Guideline. Different kinds of wastes
must be categorized and treated prior to any discharge. If the
drilling cuttings cannot be discharged on the board, they are
carried to the disposable land.

The EIA report will assess the potential impacts
of planned wastes generation from the Project
activities and their discharges / disposal on
water quality and secondary impacts
biodiversity, fishing activity, and
economic factors.

to
socio-

Impacts on the Marine Environment

Queries relating to accidental wastes discharge, the
monitoring program and how local communities can be
involved in the monitoring process.

PCML will conduct all project activities in compliance with
Myanmar, International Finance Corporation (IFC) guidelines, and
international standards. A detailed record for discharge will be
made and will be summit to ECD.

In terms of monitoring, the EIA report which will be submitted to
ECD, will include an Environmental Management Plan and
discuss monitoring.

ERM will prepare the EIA in compliance with Myanmar
Environmental Impact Assessment law and procedures and
international standards and then submit to ECD.

Monitoring requirements and details on the
respective  parties’  responsibilities
compliance and demonstrating compliance have
been included in the EIA Report.

for

Impacts on the Fishermen and Fisheries

Fishing community expressed their concern on impacts to
fishing. Myeik fishing community expressed that they
do not want the project to commence.

Prior to start of the infill drilling activity, a Notice to Mariners will
be announced in the newspaper. In this notice, the location of the
wells in the Project Area will be described. However, fishing will
only be restricted within the 5 NM safety zone around the vessel.

Impacts to fishing have been assessed in the EIA
Report.

Corporate Social Responsibility (CSR) and Social Benefits

One of the most common issues raised was accessible to
electricity and charge per unit

To get access to electricity, the region needs transmission line that
connects with National Grid. The electricity charge per unit will
also be lower.

The Department of Electricity are planning to implement
Mawlamyaing-Yae-Dawei transmission line and Dawei-Myeik-
Bokepyin transmission line.

CSR is not part of the environmental and social
impact assessment and as such is not discussed
in this Report. However, for information,
details of PCML’s current CSR activities are
provided in Section 9.
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Comments Received

Response to Comment in Meeting

EIA Study Considerations

For the CSR programs, PCML have to negotiate with the Regional
Government not to overlap with their planned project before
starting the project activities.

Benefits to Regional Level from Natural Resources

As the resources come from Tanintharyi, the local
community from the region should get the benefits too.

The profits from this project are under the management of Union
Government. The revenue sharing between the Union and State
Government is not something that PCML can comment on.

The Union Government will share the profits equally for the
development of States and Regions.

This is not part of the EIA Study but PCML are
that this important
communities.

aware is for local

Disclosure of Information

One stakeholder mentioned that the operations and
schedule for the Project must be disclosed to the public
particularly in newspapers.

Information will be disclosed as per the EIA Procedure and a
Notice to Mariners will be issued to the DOF before Project
activities commence.

The EMP is presented in Section 8.

Impacts on the Tourism Industry

One concern raised about the impacts on the marine flora
and tourism.

As the drilling activities operate in the water depth of about 300 ft.,
there may not have coral reefs and scuba-diving.

Concerning sea water, sediment, benthos and sea-bed organisms,
samplings are conducted in four directions (East, West, South, and
North) of the Project Area.

Impacts to the coast have been scoped out of the
EIA as the Project is over 100 km away and will
not cause impacts.

Contract between MOGE and PCML

Queries raised about the contract and timeline.

The contract is not a new one and it's “Production Sharing
Contract” between MOGE and PCML. The project timeline is 30-
yr and started in 2000.

It’s not part of the EIA Study.

Grievance Mechanism and Compensation

PCML has a grievance mechanism and the community can contact
the phone number mentioned in the brochure for complaints.

The EMP is presented in Section 9.
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Comments Received Response to Comment in Meeting EIA Study Considerations

One stakeholder’s concern is about the grievance process For compensation process, if there are laws and regulations for
if the fishing vessels/nets collapse with the drilling projectslocated in the sea, PCML will comply with the government
vessels. instruction.

Earthquakes or landslides

When the gas is taken, the reservoir is naturally filled with oil and
water. Drilling does not trigger earthquakes either which can
cause landslides, this is caused they the movement of “plates”

This is not considered in the impact assessment

Some stakeholders were concerned about if the Project as drilling does not cause earthquakes or

4

could cause a landslide or earthquake that can impact the landslides.
under the seabed.
shore.
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Stakeholder consultation undertaken to date confirmed that potential impacts
as a result of Project activities will be small in scale and of limited extent.

Future engagement activities will consist of the following;:

e  Further disclosure of Project information and EIA Report, including
opportunities to provide feedback;

¢ Engagement with relevant regional officials/authorities and government
organisations on the outcomes of the EIA; and

e Ongoing communications with interested and potentially affected
stakeholders during the operation. While impacts on local communities,
ongoing project information will be provided to local areas.

PCML will provide an activity update in the notice to mariners prior to the start
of the Project. A grievance mechanism will be in place during operation, in
line with the steps required under the EIA Procedure, as well as international
good practice.

The EIA Report will be made available online at PCML’s website,
https;//www.petronas.com. There will also be adverts in one English and one
Myanmar newspaper and hard copies of the report will be made available in
Yangon, Dawei, and Myeik.
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2.1

2.2

2.3

INTRODUCTION

This Report is the Environmental Impact Assessment for the infilling drilling
within the Yetagun Field by PC Myanmar (Hong Kong) Limited.

PRESENTATION OF THE PROJECT PROPONENT

PC Myanmar (Hong Kong) Limited (PCML) has signed 13 Production Sharing
Contracts (PSCs) for Blocks M12/13/14, IOR5, and one Improved Petroleum
Recovery Contract (IPR) for block IOR7 and farmed into four blocks (Block D,
AD9, AD11, EP1). PCML's portfolio in Myanmar includes a total of six blocks.
PCML are the operator of three offshore blocks (M12, M13 and M14: Yetagun
Gas Project in Tanintharyi Region) and two onshore blocks (IOR5 and IOR7 in
Ayeyarwaddy Region). The contact details for PCML are provided below:

Name: Than Naing Myint/ Zaw Zaw Aung

Address: Main Office
Myanmar Centre Business Suites, 10t 11th, 12th Connecting
Floor, Myanmar Centre Tower 2, 192, Kaba Aye Pagoda Road,
Bahan 11201, Yangon, Myanmar

Phone: +(951)515011/526411, 9345065/ 66/ 67 / 68
Fax: +(951)525698 /525684
Annex Office:
Address: 1(E), Kaba Aye Pagoda Road, Bahan, Yangon, Myanmar
Phone: +(951)515011 /526411
Fax: +(951)525698 /525684
Email: than_naingmyint@petronas.com / zzaung@petronas.com

PRESENTATION OF ENVIRONMENTAL AND SOCIAL EXPERTS

Environmental Resources Management (ERM) - Hong Kong Limited are the
environmental and social consultants that conducted this EIA Study. ERM
will be supported by local environmental consultants, Resource and
Environment Myanmar (REM) and Environmental Quality Management
(EQM), all of which are registered under the Ministry of Natural Resources and
Environmental Conservation (MONREC) Consultant Registration Scheme.
Information on the experts is presented in Table 2.1.

PRESENTATION OF HEALTH EXPERT

As this Project is located 140 km from the nearest inhabited land, no health
experts are required as there will be no impact to public health. Occupational
Health and Safety is, however, considered in this EIA Report under accidental
events.
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Table 2.1

Environmental and Social Consultants for the Project

Organisation

Academic Experience

BSc  (honours)  Marine

Years’

Experience

Area of Expertise

Registration Status

Registered Under ERM Hong
Kong (Certificate No. 0016) and

Craig A. Reid ERM 20 Ecol d Biodiversit
raig el Biology cology and Blodiversity Individually (Certificate No.
0053)
Registered Under ERM Hong
Rebecca Summons ERM MSc Marme Environmental 9 Ecology and Biodiversity Kor?g' (Certificate N(.).. 0016) and
Protection Individually (Certificate No.
0053)
M.A  (International and Socio-economic Registration Application
Khin Su Su Naing ERM Community Development) >10 submitted to ECD under ERM
Management Facilitation of Meeting Hong Kong
Socio-economic Registration Application
Aye Mya Thinzar ERM B.Sc (Forestry) 4 submitted to ECD under ERM
Facilitation of Meeting Hong Kong
Water Pollution Control, .
Tom Glenwright ERM PhD Marine Ecology 16 Modelling for Water Quality, REgISterEd_[.Jnder ERM' Hong
Kong (Certificate No. 0016)
Ground water and Hydrology
Stuart Mackenzie ERM BSc Environmental 10 Waste Management Registered . Under ERM Hong
Geography Kong (Certificate No. 0016)
MBA Facilitati f ti Soci Registered Under ERM H
. acilitation of meeting, Socio- Registered Under ong
Piers T 1 ERM 15
ters fouze Economy, Land use Kong (Certificate No. 0016)
MSc Environmental
Air Polluti 1, Modelli Regi ERM H
Edmund Taylor ERM Dynamics and  Climate 5 . ? uthl"l Control, Modelling eglstered'l.Jnder ong
Change for Air Quality Kong (Certificate No. 0016)
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Organisation

Academic Experience

Years’
Experience

Area of Expertise

Registration Status

Man  Ping To ERM MSc Environmental 20 Noise and Vibration Registered . I.Jnder ERM Hong
(Mandy To) Management Kong (Certificate No. 0016)
Herve Bonnel ERM M.E.ng . Mechanical 19 Risk Assessment and Hazard Registered . I.Jnder ERM Hong
Engineering Management Kong (Certificate No. 0016)
Laurence Geene ERM MSc Environmental Science 20 Risk Assessment and Ha.zard Registered . pnder ERM Hong
Management, Legal Analysis Kong (Certificate No. 0016)
Chi Hung Wan ERM . Registered Under ERM Hong
1 1, Archaeol
(Frank Wan) MSc Waste Management 30 Geology and Soil, Archaeology Kong (Certificate No. 0016)
Dr Ohnmar May Tin . . Registered Under EQM
EQM PhD >2 A lit
Hlaing Q 0 ir Quality (Certificate No. 0009)
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3 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK
This section provides the relevant legal and policy context in Myanmar
including the following:
e PCML policies relating to health, safety and the environment.
¢ Policy and Legal Framework; including:
e Myanmar EIA legislation, other relevant Myanmar legislation; and

¢ International conventions, standards and guidelines relevant to the
Project.

e Institutional Framework of Myanmar; and

e Environmental, Social and/or Health standards related to the Project.

3.1 CORPORATE ENVIRONMENTAL AND SOCIAL POLICIES

PCML have a Health, Safety, and Environment (HSE) System which includes a
HSE Policy which provides the direction on how issues relating to HSE are to
be managed and integrated into the overall business process throughout the
company. This is provided in Figure 3.1.

ENVIRONMENTAL RESOURCES MANAGEMENT PCML
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Figure 3.1

PCML HSE Management Policy

4
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MANAGEMENT SYSTEM (HSE MS)

Page 15 of 82

2.0

2.1

POLICY AND STRATEGIC OBJECTIVES

HSE POLICY

(1)

(3)

Purpose

PETRONAS Carigali HSE Policy provides the direction on how issues
relating to HSE are to be managed and integrated into the overall
business process throughout the Company.

PETRONAS Carigali HSE associated policies (also referred to as
daughter policies) on the other hand are developed for specific HSE
associated subjects to complement PETRONAS Carigali HSE Policy.
These HSE associated policies shall be in line with PETRONAS
Carigali HSE Policy.

Expectations

PETRONAS Carigali HSE Policy and its associated policies are in line
with Group HSE Policy, which can be referred to in Appendix 1.

The HSE Policy and its associated policies shall be reviewed at least
once a year or as and when required, taking into account the
relevancy and adequacy as part of Management Review.

Contractor HSE policies shall be consistent with the Company
policies.

The HSE Policy and its associated policies shall be communicated
and explained to all employees and key stakeholders e.g.
contractor, visitor, supplier etc. Records of communication shall be
maintained.

The HSE policy and its associated policies shall be readily available
and displayed at prominent location in a language and format that
is easily understood.

Verifications

Compliance to the above expectations may be demonstrated
by the following:

a. Availability of PETRONAS Carigali HSE Policy and its
associated policies in English and country-specific national
language;

b. Display of PETRONAS Carigali HSE Policy and its associated

policies at strategic locations throughout workplaces;

C. Records of PETRONAS Carigali HSE Policy and its associated
policies revisions including stakeholders review; and

ENVIRONMENTAL RESOURCES MANAGEMENT
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d. Records of dissemination and communication of the
PETRONAS Carigali HSE Policy and its associated policies to
all employees and Contractors.

2.2 HSE MANAGEMENT OF JOINT VENTURES
(1) Purpose

i This Sub-Element defines PETRONAS Carigali HSE Policy in respect
to the HSE management of Joint Ventures.

(2) Scope

i The requirement on HSE management of Joint Ventures shall apply
for Joint-Operated Ventures and Joint Ventures Operated by
Others, throughout PETRONAS Carigali global operations.

(3) Expectations

i. For Joint-Operated Ventures, PETRONAS Carigali representatives
assigned to work in the ventures shall steer the implementation of
an effective HSE MS that is in line with International Standards
and/or Industry Standards.

ii. For Joint Ventures Operated by Others, PETRONAS Carigali Joint
Ventures Division shall influence the implementation of an effective
HSE MS that is in line with International Standards and/or Industry
Standards.

iil. Formal mechanism shall be in place to enable the Management
Committee of the Joint Ventures to monitor the implementation of
the HSE MS, including monitoring of HSE performance.

iv. HSE MS assurance shall be carried out to verify the effective
implementation of HSE MS of the Joint Ventures.

(4) Verifications

i Compliance to the above expectations may be demonstrated by the
following documentations:

a. Availability of Joint Ventures HSE MS, including
associated HSE governance documents;

b. Records of minutes of Management HSE Committee
Meeting, or equivalent;

c. Records of related report on HSE MS assurance; and

d. Recerds of HSE Performance.
ENVIRONMENTAL RESOURCES MANAGEMENT PCML
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3.2

3.2.1

Figure 3.2

PoLIcYy AND LEGAL FRAMEWORK

Myanmar EIA Procedure

The Myanmar EIA Procedure (dated 29 December 2015) sets out the EIA

Process undertaken for the Project and is shown in Figure 3.2.

EIA Process in Myanmar

.

Project Proponent MONREC /ECD
Prepare Project Proposal . .
g’ Report (PPR) to Ministry of Submit PPR Rewev! PPR to determine type of
{=s Natiiral Resources and e environmental assessment
=
Q Environmental Conservation HEEIEUXEME) A
o (MONREC) 4
o
1]

PPR Approved. 15 working days

Rejection of Experts

4 \ Inform ECD in
riti B 2
Registration of EIA Experts Al Approval or Rejection of EIA Expertil

Approval of Experts
Submit
Scoping
\ Report - m
Prepare Scoping Reportand ToR | andToR Review and Approve Scoping J
» Undertake environmental and < Report and ToR A
social scoping studies and Comments S ol "
investigations Received cog;:;gTO;por
« Disclose information on the Project approved.
to public and civil society 15 working days
« Undertake public consultation
meetings as advised by MONREC 4

2 l Submit
° a  EIAReport 9 \
> .
& Conduct EIA Investigations = Review EIA Report .

. Disclose information about the ‘Comments + Submit EIAReport to EIA Review Team
i) Activity or Project % « Disclosure EIAon website
g + Underake environmantaiand Received « Collect comments from government,
c social assessment studies and PAPs, civil society and other
o investigations stakeholders
ery « Conduct consultations at national, . Arralnge Public Consultations at State,
© state and local level Regional and local level
2 4 4
-
(]
g 15 days after EIA Approved.
c submission 90 working days
=
It Publically Disclose EIA ] Issue ECC with conditions and

A publically disclose ECC 4

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
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3.2.2

3.2.3

PCML undertook a systematic assessment of the proposed activities.
Screening was conducted as part of the assessment to identify all potential
environmental risks. A summary of the screening and the preliminary
identified environmental and social impacts was submitted to MONREC and
MOGE in the form of a Project Proposal Report. nMONREC used this
document to decide whether the Project required an IEE or an EIA Study would
be required. For this Project, an EIA Study was required in line with Annex I
of the EIA Procedure.

The subsequent EIA Report (this Report) has been prepared to address all
potential adverse environmental and social impacts and propose appropriate
mitigation measures. The report includes the results of public consultations
and addresses public concerns when assessing impacts, designing mitigation
measures and selecting monitoring parameters. The EIA report will be
submitted to MONREC and MOGE for approval.

Mpyanmar Legislation Relevant to the Project

Laws relating to environmental and social issues within the Oil and Gas Sector
and hence their relevance to the EIA Study are included in Table 3.1.

International Agreements and Conventions

Relevant international conventions to which Myanmar is a signatory include
those related to waste management, biodiversity conservation and labour
conventions. The key international conventions of relevance to the Project are
included in Table 3.2.
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Table3.1 Myanmar Legislation Relating to the Oil and Gas Sector and Relevance to Project

of Related
Rules and

Sources

Laws,
Regulations

The Constitution of
the Republic of the
Union of Mpyanmar,
2008

Relevant Articles

Article 37 (a)(b) , 42, 390

Commitments

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.

Project Proponent commits to comply as these three Articles in the Constitution provide a basis for legalizing and
institutionalizing environmental health impact assessment and social impact assessment. There stipulates that

The Union is the ultimate owner of all lands and all natural resources above and below the ground, above and
beneath the water and in the atmosphere in the Union; The Union shall enact necessary law to supervise extraction
and utilization of State owned natural resources by economics forces;

The Union shall protect and conserve natural environment.

Every citizen has the duty to assist the Union in carrying out the following matters:

(a) preservation and safeguarding of cultural heritage;

(b) environmental conservation;

(c) striving for development of human resources;

(d) protection and preservation of public property.

Environmental Clause 7(0), 14,15, 29 Project Proponent commits to comply as there prescribes
Conservation Law e That the Ministry (MONREC) has the right to manage a proponent to provide compensation for environmental
(Pyidaungsu Hluttaw impact and contribute funds and need for prior permission from the Ministry for the business that have been
Law No.9/2012) categorized for causing impact on the environmental quality and right to issuing permit with terms and conditions
relating to environmental conservation after scrutinizing.
e To treat, emit, discharge and deposit the substances which cause pollution in the environment in accord with
stipulated environmental quality standards for causing a point source of pollution.
¢  That the owner or occupier of any business, material or place which causes a point source of pollution have to install
or use an on-site facility or controlling equipment in order to monitor, control, manage, reduce or eliminate
environmental pollution. If it is impracticable, it has to be arranged to dispose the wastes in accord with
environmentally sound methods.
e  For not to violate any prohibition contained in the rules, notifications, orders, directives and procedures under the
Environmental Conservation Law.
Environmental Rule 69(a) (b) Project Proponent commits:
Conservation Rules e Not to emit, cause to emit, dispose, cause to dispose, pile and cause to pile, by any means, the pollutants and the
(notification no hazardous waste or hazardous material stipulated by notification under the Law and any of these rules at any place
50/2014) which may affect the public directly or indirectly.

Not to carry out to damage the ecosystem and the natural environment which is changing due to such system, except
for carrying out with the permission of the Ministry for the interest of the people.
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations

Environmental Clause 87, 102(a)(b),103,
Impact Assessment 104, 105, 106, 107, 108,
Procedure, 2015 110,113, 115, 117

The EIA Procedure sets out the procedures for completing an IEE, EIA and/or EMP in Myanmar. This includes
information on project categorization, responsibilities of project developers and ministries, EIA review, monitoring and
auditing, among other issues.

Project Proponent commits to bear full legal and financial responsibility:

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

To support programs for livelihood restoration and resettlement in consultation with the PAPs, related government
agencies, and organizations and other concerned persons for all Adverse Impacts until PAPs have achieved socio-
economic stability at a level not lower than that in effect prior to the commencement of the Project

For EMP, Project Proponent commits to comply

to implement the EMP, all Project commitments, and conditions, and

for liability to ensure that all contractors and subcontractors of the Project comply fully with all applicable Laws, the
Rules, this Procedure, the EMP, Project commitments and conditions when providing services to the Project.

For his responsibility, and to fully and effectively implement the requirements set forth in ECC, applicable Laws,
Rules, EIA Procedure and standards.

Project commitments and conditions when providing services to the Project and inform the Ministry with detailed
information as to the propose project’s potential adverse impacts.

For monitoring and reporting, Project Proponent commits to comply:

To notify and identify in writing to the Ministry, providing detailed information as to the proposed Project's potential
Adverse Impacts.

To engage in continuous, proactive and comprehensive self-monitoring of the Project and activities related thereto,
all Adverse Impacts, and compliance with applicable laws, the Rules, this EIA Procedure, standards, the ECC, and
the EMP during all phases of the Project (pre-construction, construction, operation, decommissioning, closure and
post-closure).

to notify and identify in writing to the Ministry for any breaches of his obligations or other performance failures or
violations of the ECC and EMP as soon as reasonably possible and in any event, in respect of any breach which
would have a serious impact or where the urgent attention of the Ministry is or may be required, to undertake within
not later than twenty-four (24) hours, and in all other cases within seven (7) days of the Project Proponent becoming
aware of such incident.

to submit monitoring reports to the Ministry not less frequently than every six (6) months, as provided in a schedule
in the EMP, or periodically as prescribed by the Ministry.

to submit the monitoring report within ten (10) days of completing a monitoring report and the information to be
included.
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Sources of Related Relevant Articles

Laws, Rules and
Regulations

Commitments

National

Environmental

Quality (Emissions)

Guidelines (2015)

Myanmar Investment Clause (50)(d), (51),
Law, 2016 (65),

* To make a monitoring report as contemplated in Article 108 and Article 109 in accordance with the EMP schedule,
(except as may relate to National Security concerns) publicly available on the Project’s website, at public meeting
places (e.g. libraries, community halls) and at the Project offices within ten (10) days of completing

* To submit a digital copy of a monitoring report within ten (10) days of receiving such request via email or as may
otherwise be agreed upon with the requestor for the request of any organization or person.

For the purposes of monitoring and inspection, the event of emergency, Project Proponent commits to

*  grant the ministry and/or its representatives, at any time during normal working hours, access to the Project’s offices
and to the Project site and any other location at which the Project activities or activities related to the Project are
performed;

* grant, from time to time as and when the Ministry may reasonably require, the Ministry access to the Project’s offices
and to the Project site and any other location at which the Project activities or activities related to the Project are
performed.

» grant full and immediate access to the Ministry at any time as may be required by the Ministry in the event of an
emergency, or where, in the opinion of the Ministry, there is or may exist a violation or risk of violation of the
compliance by the Project with all applicable environmental and social requirements.

*  Ensure that the Ministry’s rights of access can extend to access by the Ministry to the Project’s contractors and
subcontractors.

For the Conditions and Revisions to Conditions prescribed in Environmental Compliance Certificate, The Project Proponent
commits to commence the implementation of the Project strictly in accordance with the conditions attached to the ECC
and including the EMP, within such time as may be prescribed by the Ministry upon receipt of the written approval from
the relevant authority.

Project Proponent commits to comply the NEQ guidelines and its setting out for emission standards for air, noise and
effluent discharges for oil and gas operations. Project Proponent considers this emissions standards in its environment
impact assessment and environmental management plan.

Project Proponent commits to comply

e  Thestipulation to register the land lease contract at the office of Registry of Deeds in accordance with the Registration
Act.

¢ The mentioning for appointment, replacement, providing for the employment of staff and workers, ensuring to
comply the entitlements and rights in the labor laws and rules, settling dispute regarding HR issues.

e  The stipulation:
(a). To respect and comply with the customs, traditions and traditional culture of the ethnic groups in the Union;
(e). To inform to the Commission if it is found that natural mineral resources or antique objects and treasure trove

are not related to the investment permitted,
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Sources of Related Relevant Articles Commitments

Laws, Rules and
Regulations

(@-

Not to make any significant alteration of topography or elevation of the land on which is entitled to lease or to
use, without the approval of the Commission;

. To abide by applicable laws, rules, procedures and best standards practiced internationally for this investment

so as not to cause damage, pollution, and loss to the natural and social environment and not to cause damage
to cultural heritage;

. To list and keep proper records of books of account and financial statement and necessary financial matters

relating to the investments performed by permit or endorsement in accordance with internationally and locally
recognized accounting standards;

To close and discontinue the investment only after the payment of compensation to employees in accordance
with applicable laws for any breach of employment contracts, closure of investment, sale and transfer of
investment, discontinuation of investment, or reduction of workforce;

To pay wages and salaries to employees in accordance with applicable laws, rules, procedures, directive and so
forth during the period of suspension of investment for a credible reason;

. To pay compensation and indemnification in accordance with applicable laws to the relevant employee or his

successor for injury, disability, disease or death due to the work;
To supervise foreign experts, supervisors and their families, who employ in their investment, to abide by the
applicable laws, rules, orders and directives, and the culture and traditions of Myanmar;

. To respect and comply with the labor laws;
. To have the right to sue and to be sued in accordance with the laws;
. To pay effective compensation for loss incurred to the victim, if there are damage to the natural environment

and socioeconomic losses caused by logging or extraction of natural resources which are not related to the scope
of the permissible investment, except from carrying out the activities required to conduct investment in a permit
or an endorsement;

. To allow the Commission to inspect in any places, when the Commission informs the prior notice to inspect the

investment;

To take in advance permit or endorsement of the Commission for the investments which need to obtain prior
approval under the Environmental Conservation Law and the procedures of environmental impact assessment,
before undertaking the assessment, and shall submit the situation of environmental and social impact
assessment to the Commission along the period of activities of the investments which obtained permit or
endorsement of the Commission.

Myanmar Investment Clause 202, 203, 206, Project Proponent commits:
Rules, 2017 212, e  To comply with all terms and conditions in the permit and other applicable laws when the investment is carried out.
e  To fully assist while negotiating with the Authority for settling the grievances of the local community that have been
effected due to Investments.
e To appoint expert foreigner as senior manager, technical and operational expert or advisor according to subsection
(a) of the section 51 of the Law.
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations

The Import and Clause?7

Export Law, 2012

Conservation of Clause 10, 11(a), 19,
Water Resources and

Rivers Law (2006)

The Protection of Clause 39 (d) (e),

Biodiversity and
Conservation Areas
Law 2018

The Protection and Clause 13,15, 22

e To obtain the permit or tax exemption or relief to insure the relevant insurance out of the following types of the
insurance at any insurance business entitled to carry out insurance business within the Union based on the nature
of the business: Property and Business Interruption Insurance; Engineering Insurance; Professional Liability
Insurance; Bodily Injury Insurance; Marine Insurance; or Workmen Compensation Insurance; Life Insurance; Fire
Insurance.

Project Proponent, as a license holder, commits to comply not to violate the conditions contained in the license.

Project Proponent commits to comply prohibitions for the following activities:

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

* No person shall dispose of engine oil, chemical, poisonous material and other materials which may cause
environmental damage, or dispose of explosives from the bank or from a vessel which is plying, vessel which has
berthed, anchored, stranded or sunk.

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

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.

Project Proponent commits to comply the stipulation that there may be charge with fine or imprisonment or both if finds

guilty of

* using dynamite or explosive chemicals, electrolyzing, destroying water flow or poisoning water, intentionally
pollutes the soil, water, air in the conservation area;

* Disposing or handling chemical waste and poisoning materials in the conservation area.

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

Preservation of The Ministry of Culture may, with the approval of the Government issue notification for the protection of cultural
Cultural Heritage heritage areas are categorized as following kinds of zones / region:
Regions Law, 1998 a) Ancient monumental zone;

b) Ancient site zone.

Project Proponent commits:

e To apply for prior permission and must abide by provisions of existing laws for certain land-based construction
works.

*  To comply the stipulation tor the person desirous of carrying out construction works to abide by the provisions of
other existing laws and also apply in accordance with the stipulations to the Department to obtain prior permission
under this law.

* To conform to conditions prescribed by the Ministry of Culture for Buildings in cultural heritage region.
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of Related
Rules and

Sources

Laws,
Regulations

Relevant Articles

Commitments

The Protection and Clause 12,13 Project Proponent commits to comply the stipulation:
Preservation of *  For person who finds any object which has no owner or custodian, needs to inform the relevant Ward or village-
Antique Objects Law tract administrator if he knows or it seems reasonable to assume that the said object is an antique object.
(2015) *  For a procedure to inform and the responsibility to inspect whether it is a real ancient monument or not and keep or
cause to protect as may be necessary in accordance with the stipulation
The Protection and Clause 12,13, 15,20 Project Proponent commits to comply the stipulations:
Preservation of * For a person who finds an ancient monument over one hundred years old under the water or above ground to
Ancient Monuments promptly inform the relevant Ward or Village-Tract Administrative Office.
Law (2015) *  For procedure to inform and the responsibility to inspect whether it is a real ancient monument or not and keep or
cause to protect as may be necessary in accordance with the stipulation.
* To apply prior permission from the Department before searching for and extracting oil and gas or constructing
pipelines
e For prohibitions not to damage ancient monuments including using machinery which causes vibration and
discharging chemical substance.
Myanmar Fire Force Clause 25 Project Proponent commits:

Law, 2015

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

Clause 7,8, 13, 20, 22, 15,
16,17, 23,27

to 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.

To comply the stipulations for the factory, workshop, highway bus, airport, jetty, hotel, motel, guest house,

collective-owned building, market, work-site or business exposed to fire hazard of the owner or manager;

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

(b). Not fail to provide materials and apparatuses for fire safety; in conformity with the directive of the Fire Services
Department.

Project Proponent commits to comply the stipulations:

For Any person, who wants to do the business of chemical and associated materials, to apply to the central body for

the acquisition of the license, attached with the management plan for the environmental conservation in accord with

the stipulations”.

For License holder to apply to the central supervising body in accord with the stipulation for the relevant chemicals

and associated materials using for his chemicals and associated materials business” for a certificate.

For the registered certificate holder to abide by the regulations contained in the registered certificate and follow the

order and directives issued from time to time by the central supervising body”.

For the duties and powers of the central supervising board.

For the requirements:

(a). before works, license holder to be inspected by the relevant supervising and inspection team for safety and
machinery/equipment check and

(b). The persons who are discharging the duty to be asked to attend foreign training or preventative trainings
conducted by government departments and organizations.

For license holders to
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Sources of Related Relevant Articles Commitments

Laws, Rules and
Regulations

(a). follow the license regulations,
(b). follow directives on safe handling and shall ask workers to strictly follow
(c). shall provide necessary safety equipment and issue free personal protective equipment to workers,
(d). provide training in occupational safety
(e). determine the hazard to the environment, people and animals
(f). provide fit for work medical check-up and keep records
(g). send permission letter to Department of Township Administration if the chemicals and associated material are
permitted to store
(h). acquire in advance guidance and agreement from fire service department if using inflammable materials or
explosives
(i). transport only the permitted amount of chemicals in accordance with prescriptive stipulations
(). obtain approval of central supervising body if transporting chemical and associated material from the permitted
region to any other region
(k). abide and operate in accordance with related environmental laws to avoid impacts and damage to the
environment.
e For the license holder to have insurance in accordance with stipulations in case of compensation is required for losses
related to people, animals and environment.
*  For the registered certificate holder to apply for using chemical which are not in the registered list.
*  For the license holder:
(a). To classify the hazard level of chemicals and related substances in advance
(b). To show Material Safety Data Sheet and warning signage
(c). To provide safety equipment, personal protective equipment and training on their use
(d). To possess, transport, store, use and discharge chemicals and related materials in accordance with stipulations,
(e). Not to import or export chemicals and related materials banned by the central supervising board.

Prevention from Clause 61 (a) Project Proponent commits to comply the stipulations:

Danger of Hazardous e  For organizations and license holders who store the chemical and related substances to abide by the following facts
Chemical and for safety:

Associated Material (a). installing the fire protection system in building to be stored in accordance with prescribed provisions of the
Rule (notification No Department of Fire Brigade and being the building which is constructed to correspond for storing the chemical
85/2015-2016) and related substances;

(b). sticking the warning sign according to hazard class, and keeping the safety equipment at the stored places;
(c). storing only after checking certainly to the chemical and related substances which are kept completely with the
pictogram, and packing system by the importers and possessors;
e To be safe, for the user of chemical and related substances:
(@). To use only the registered restricted or conditional chemical and related substances;
(b). Not to use the unregistered, without labeled, unknown, damaged or expired chemical and related substances;
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Sources of Related Relevant Articles Commitments

Laws, Rules and

Regulations
Underground Water The underground water act is enacted on the date of 21st June in 1930 whereas it is expedient to conserve and protect
Act, 1930 underground sources of water supply in the Union of Myanmar.

Project Proponent commits to comply the stipulations:

* for prohibition from sinking of a tube for the purpose of obtaining underground water except under and in
accordance with the terms of a license granted by the water officer.

*  For the powers of Township Officer or sub-divisional officer to close a license tube after exercising jurisdiction over
the local area concerned and the expense of such closure shall be recoverable from the owner of the tube as if it were
an arrear of land-revenue.

Myanmar Insurance Clause 15,16 Myanmar Insurance is established under this Law as a legal entity having perpetual succession, capable of suing and
Law (1993) being sued in its own name.

Project Proponent commits to comply the stipulations:

*  For compulsory requirement for owners of motor vehicles to have Third Party Liability Insurance with Myanma
Insurance

*  For compulsory requirement for organizations operating as an enterprise which may cause damage to life and
property of the public or may pollute the environment to have General Liability Insurance with the Myanma

Insurance.
Third-Party Liability Clause 3(a) (b) Project Proponent commits to comply the stipulations for the motor vehicles using in project:
insurance Rules e  To compulsorily insured with the Myanma Insurance against third-party liability for having his vehicle.
(notification e To pay the premium charged by the Myanma Insurance to it or the organization authorized thereby on registration
1n0.64/2003) of his motor vehicle or renewal of the registration.
The Law On Clause3, 5 Project Proponent commits to comply the stipulations:
Standardization *  For the smoothness of technology transfer and invention, utilizes the standardization to reduce the technological
(2014) barriers for the trade and supportive for the development international free trade zone and for the development of

Myanmar economy and social,
*  For empowering Ministry to organize the council for setting up the policy, guideline and to implement to practice
the national standard in respective production and service.

Territorial Sea and Clause 10 (a), 12(c), 30, Project Proponent commits to comply the stipulations:

Maritime Zone Law 31 (b) e  For the restriction of routes for tanker carrying petroleum, ship using nuclear power, ship carrying material that
(Pyidaungsu Hluttaw means as nuclear as per its nature and hazardous or poisonous material.
Law No 14/2017) e  For the right of the Government to temporarily block the innocent passage of foreign shipping for the purpose of

state security.
e  Fornot altering or shifting the cultural heritage object and historic object situated under the contiguous zone without
the Prior Approval of the Government.
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations

Myanmar Port Clause 19 (a)(b), 23 (a)

Authority Law 2015 to (c), 19,59, 66 (f), 72 (a)
to (c), 73, 80(a), 80 (b), 80
(d), The Law Amending
the Ports Act
promulgated ~ (2008),
Clause 11 (substituting
for Sub-Clause 21 of the
Ports Act), 53

For the restriction for the exploration, production, catching natural resources in exclusive economic zone without
prior permission.

Project Proponent commits to comply the stipulations:

That the Myanmar Port Authority can claim damages from the relevant organization and person if the pollution

arises and losses to environmental resources occur within the port limit and right to retain the relevant vessels, from

above and under water natural resource exploration rigs and structures before obtaining the compensations.

That the Myanmar Port Authority, relating to environmental conservation, to carry out

1. protection and prevention for non-existence of wastes;

2. Distribution of information and technology, taking precautionary measures not cause oil spills from oil pipelines
or from collision and grounding of vessels.

3. For clearing and sanitation, not causing water pollution if oil and chemical spill occurs, charging the cost
occurred from the responsible person.

That the Myanma Port Authority may claim damages from the relevant organization if damage and losses to

environmental resources occur within the port limit due to oil spill.

For functions and duties to be carried out by the Myanmar Port Authority relating to the prevention of the infectious

diseases and health of the sick within a port limit where sea-going vessels berth by itself or by delegating to the

health officer appointed and assigned duty.

That the port conservator can remove sewage of a vessel disposed or dumped not in conformity with the discipline

s0 as not to affect the navigation channel and claim the expenses from the relevant master of a vessel and take action

against the master of a vessel who disposed or dumped the sewage;

For the requirement to apply a license from the Myanmar Port Authority for the building any kinds of wharf,

shipyard, dry dock, slip way and require to pay license pay.

That the Myanmar Port Authority can charge a fine to the person who has obtained an operation license and violates

the prohibitions.

Prohibition from causing oil spill or discharging of sludge from tankers navigated in port limit or from oil test wells,

oil wells and oil pipelines and grounding of vessels

Prohibition from discharging, disposing or causing to fall dangerous materials, toxic materials, garbage, sludge and

waste from vessels and above or below water from exploration rigs and structures within a port limit.

Prohibition from disposing or dropping materials that may slide into the port because of tide, storm or flood on land.

Prohibition from removing or shifting rocks, stones, gravels, sand or materials protecting the bank from slide from

the foreshore and shore area of any bank without permission of the port conservator.

To comply with any order or directive by the assigned person on duty of the Myanma Port Authority.

For 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, to be punishable with fine not exceeding fifty thousand kyats, and to pay any reasonable expenses which

may be incurred in removing the same.
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Sources of Related

Laws, Rules and

Relevant Articles

Commitments

Regulations

Motor Vehicle Law
(2015)

Union of Myanmar
Marine Fisheries law
(25 April 1990,
amended 1993)
Freshwater Fisheries
Law, 1991,

The Law Relating to
Aquaculture, 1989
Public Health Law,
1972

The Protection and
Prevention of
Communicable
Disease Law, 1995

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

Chapter 1, 2(v)

Clause 39, 40

Clause36, 40, 41

Clause 29(b)

Clause 3, 5

Clause 3(a), 9, 11

Clause 9(a-d),

* For any pilot in charge of a vessel who disobeys, or abets disobedience to, any of the provisions of this Chapter, be
punishable with fine not exceeding fifty thousand kyats for each instance of such disobedience or abetment, and, in
addition, be liable to have his authority to act as a pilot withdrawn.

Project Proponent commits to comply the stipulations:

e  for reducing environmental pollution caused by motor vehicles

e for the right of the Department to issue directives, the standards, guidelines for the purposes of importing,
manufacturing, assembling, maintaining to be safe in accident and environment conservation.

e  For taking actions to conserve the green environment and the reduction in pollution of air, water, land and noises
caused by motor vehicles.

Project Proponent commits to comply the stipulations:

*  For prohibition from disposing 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.

e  For prohibition for searching and collecting marine products without a license.

Project Proponent commits:

e Not to erect, construct place, maintain or arrange any obstruction such as a dam, bank or weir in a freshwater
fisheries waters without the permission of the Department.

e Not to cause harassment of fish and other aquatic organisms or pollution of the water in a freshwater fisheries water.

e Not to alter the quality of water, volume of water or the water -course in a leasable fishery, reserved fishery and
creeks contiguous thereto or in water-courses.

Project Proponent commits to comply the stipulation:

e  For deterring transport by water and flow or pollution or mean to happen that at the territory of fishing area.

Project Proponent commits to cooperate with the authorized person or organization in line with the stipulations

e To abide by any instruction or stipulation for public health.

e To accept any inspection, anytime, anywhere if it is needed.

Project Proponent commits to comply the stipulations:

e  For the Department of Health to carry out immunizations and health education activities related to communicable
diseases

e Forall responsible persons to prepare report for an outbreak of a communicable disease to the nearest Health Officer.

e For Health Officer to undertake investigations and medical examinations to prevent the control the spread of
Principal Epidemic Disease.

Project Proponent commits to comply the stipulation:

¢  For the person-in-charge
(a) To keep the caption and mark referring that it is a non-smoking area,

(b) To arrange the specific place
(c) To supervise and carry out measures so that no one shall smoke at the non-smoking area
(d) To accept the inspection when the supervisory body comes to the place for which he is responsible.
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Sources of Related Relevant Articles

Laws, Rules and
Regulations

Commitments

The Petroleum Rules Clause 3,4
(1937)

The Petroleum and Clause?7,9,10,11
Petroleum Product
Law, 2017

The Oilfields Act
(1918) (amended in
1919, 2010)

Oilfields (Labor &
Welfare) Act (1951)
(amended in 1953)

Project Proponent commits to comply the stipulations for
e  The import, transport or store of any petroleum that cannot be made save in accordance to the rules.
¢ The needs and exemptions from licenses and authorizes for the testing of petroleum by the President of the Union
and rules that might issue rules on that regard.
Project Proponent commits to comply the stipulations for empowering:
(a). To the Ministry of Commerce to function relating to:
(e) issuing licenses relating to import and export (c) determining procedures and conditions related to import and
export
(f) prohibition not to import or export from the other places except from the places stipulated for import or export;
(g) determining procedures, and conditions relating to import or export;
(b). To the Ministry of Transport and Communications to carry out the following functions relating to any petroleum
and petroleum product
(a) issuing licenses relating to refining, transit, transport by pipeline, sale and distribution, inspection, and testing;
issuing joint license or compound license for carrying out more than a type of business activities;
(d) taking action, as necessary, in accordance with the existing laws if it occurs spill or accident in carrying out
import, export, transport, and sale and distribution of petroleum and petroleum product by water;
(e) determining standard and quality of receptacles for transport, and procedures and conditions for the pipelines;
(c). To the Ministry of Transport and Communications to carry out the following functions relating to any petroleum
and petroleum product
(a) issuing license for the right to store for the storage tanks and warehouses;
(b) issuing transport permit for the vehicles, vessels and barges that shall carry any petroleum and petroleum
product;
(d) if it occurs environmental impacts in carrying out petroleum and petroleum product business activities, taking
action, as necessary , in accordance with the existing laws of on-site inspection
(d). For stating warning sign of danger or if not possible writing to be displayed on all receptacles containing any
dangerous petroleum and petroleum product.
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.

Project Proponent commits to comply guidance and issues prescribed such as for preventing oil and gas wastes, reporting
of fires, accidents and other occurrences and regulating the collection and disposal of both oil and gas.

The act provide for the prevention of waste of oil or gas and also the prevention of environmental pollution by petroleum
operations. There mentions wide range of protection measures for O&G workers, covering health, safety and worker
welfare issues. It also covers working hours, holidays and extensive prescriptions on employing children as well as
setting up an inspection.
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations

Explosives
Substances Act (1908)

Industrial Use Clause 19 (a)
Explosive Substance
Law (Law no.17/2018)

Employment and Clause 5, 14, 15, 30
Skill Development
Law, 2013

Project Proponent commits to comply the stipulations
e For the labors” 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.
Project Proponent commits to comply the stipulations
e  For any person who unlawfully and maliciously causes, by any explosive substance, an explosion of a nature likely
to endanger life or to cause serious injury to property, whether any injury to person or property has been actually
caused or not, to be punished with transportation for life or any shorter term, to which a fine may be added, or with
imprisonment for a term which may extend ten years, to which a fine may be added.
Project Proponent commits to comply the prohibition
¢ Not to import, transport, store, make, use, hold, transfer the industrial explosive substances without any approval
in accordance with this law.
Project Proponent commits to comply the stipulation
(a). For the agreement, training and probation period as prescribed in:
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). For particulars to be included in the employment agreement:
the type of employment;
the probation period;
wage, salary;
location of the employment;
the term of the agreement;
working hour;
day off, holiday and leave;
overtime;
meal arrangement during the work hour;
accommodation;
medical treatment;

PRS0 RN L=

= o
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations

12. ferry arrangement to worksite and travelling;

13. regulations to be followed by the employees;

14. if the employee is sent to attend the training, the limited time agreed by the employee to continue to work after
attending the training;

15. resigning and termination of service;

16. termination of agreement;

17. the obligations in accord with the stipulation of the agreement;

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

19. other matters;

20. specifying the regulation of the agreement, amending and supplementing;

21. Miscellaneous.

. For the worksite regulations contained in the employment agreement to be in compliance with any existing law and

the benefits of the employee not to be less than those of the any existing law.

. For the employment agreement, the Ministry can issue the notification for paying the stipulated compensation to the

employee by the employer, if the work is completed earlier than the stipulated period or the whole work or any part
of it have to be terminated due to unexpected condition or the work has to be terminated due to various conditions.

. For the employment agreement made under sub-section (a) to be related with daily wage workers, piece rate workers

who are appointed temporarily in the government department and organization.
For the worksite regulations and benefits contained in the employment agreement mutually made between the
employer and employee or among the employees to be amended as necessary, in accord with the existing law.

. For the employer to send a copy of the employment agreement made between the employer and employee, to the

relevant employment and labor exchange office within the stipulated period and to get the approval of it.

. For the employment agreement made before the enforcement of this law has to be confirmed up to the end of the

term of the original agreement.

To carry out the training program in accord with the work requirement in line with the policy of the skill
development team to develop the skill relating to the employment for the workers who are proposed to appoint and
working at present.

to carry out the training for each work or compounding the work individually or group-wise by opening on-job
training, training systematically at worksite, sending outside training and training by using information technology
system, for arranging the training program to enhance the employment skill of the workers;

For appointing the youths of 16 years as apprentice, to arrange the training for technology relating to the employment
systematically in accord with the regulations prescribed by the skill development team.

For the employer of the industry and service business to put in to the fund monthly as put in fees without fail for the
total wages of the subordinates and the supervisors' salary for not less than 0.5%;

(b) To put in money paid under sub-section (a) not to be deducted from the wage and salary of the employees.
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of Related
Rules and

Sources

Laws,
Regulations
The Factories Act ,

1951 (Amended in
1953, 1954, 1962, 2016)
The Settlement of

Labor Dispute Law,
2012

The Workmen
Compensation  Act,
1923 (amended 2005)

Labor
Law (The Pyidaungsu
Hluttaw Law No.
7/2011)

Relevant Articles

Clause 38, 39, 40, 51

Organization Clause 17, 18, 19, 20, 21,

22

Commitments

Project Proponent commits to comply the provisions for the requirement

e  For permits for some chemicals.

e  For all factories to have proper pollution control measures such as air pollution, sewage and wastewater treatment
system.

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.

Project Proponent commits to comply:

e Not to fail to negotiate and coordinate in respect of a complaint within the prescribed period without sufficient cause

e Not to alter the conditions of service of workers involved in disputes prior to investigation by tribunals

e For no party to strike or lock-out without negotiation, conciliation and arbitration by Arbitration Body.

e For the employer if commits acts without sufficient cause, to be liable to pay full compensation to workers as
determined by Arbitration Body or Tribunal.

The Workmen’s compensation act had been promulgated in 1923, amended in 2005,

Project Proponent commits to comply the stipulations:

e  For the payment by certain classes of employers to their workmen of compensation for injury by accident.

e  For the liability for compensation of employer’s, amount of compensation, compensation to be paid when due and
penalty for default, method of calculating wages, review, commutation of half-monthly payments, payment of a
lump sum amount, distribution of compensation, compensation not to be assigned, attached or charged, notice and
claim, power to require from employers statements regarding fatal accidents, reports of fatal accidents and serious
bodily injuries, medical examination, contracting, remedies of employer against stranger, compensation to be first
charge on assets transferred by employer, special provisions relating to masters and seamen.

e  For any updating for revising the monetary amount as per the amendment law.

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 labor organizations systematically and independently.

Project Proponent commits to comply the stipulations as there mentions:

¢ That Labor Organizations are free to organise and negotiate workers rights if not meeting labour laws.

e That Labour Organisations may demand re-appointment of worker if cause of dismissal is related to labour
organisation membership or activities or not conform with labour laws..

e  That Labour Organisations have the right to send representatives to conciliation tribunals.

e  That Labour Organisations have the right to participate and discuss workers rights and interests with government
and employers

e That Labour Organisation have the right to participate in collective bargaining in accordance with labour laws.

e That Labour Organisation may take collective actions in accordance with the relevant procedures, regulations and
law.

PCML
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Sources of Related Relevant Articles Commitments

Laws, Rules and

Regulations
Minimum Wages Clause 12 (a-e), 13 (a-g)  This Law was enacted to meet with the essential needs of the workers, and their families, who are working at the
Law, 2013 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.

Project Proponent commits to comply the stipulations:

e  For the employer not to pay wage less than the minimum wage stipulated, do not have the right to deduct any other
wage;

e  For the employer to inform rates of minimum wage relating to the business, allow the entry and inspection of the
inspection officer, give the sick worker holiday for medical treatment in accord with stipulation and give holiday for
the matter of funeral of the family of worker without deducting from the minimum wage.

Payment of Wages Clause3, 4,5,7 (ii), 8,9, Project Proponentcommits to comply the stipulations:

Law, 2016 10, 14 e That salaries are to be paid at the end of the month or, depending on the size of the employing enterprise, between
5-10 days before the end of the month. The employer is permitted and required to withhold income tax and social
security payments. Other deductions, e.g. for absence, may only be withheld in accordance with the law.

e For the employer (a) to pay for salary either Myanmar Kyats or Foreign Cash permitted by National Bank of
Myanmar. When delivery the salary (b) If the employer needs to pay the other opportunities or advantages, he can
pay cash together with other materials according employee’s attitude.

e For finishing the contract, 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.

e  For the employer to report to the Department with evidence of payment at later date agreed with the employee if
the employer has difficulties to pay wages on time because of significant events (eg natural disaster),

e For the employer to deduct expense which are allowance for accommodation and ferry service arranged by the
employer, meal allowance, electricity charges, water service charges and income taxes liable to be paid by workers
and cash paid in excess under mistake, which are not included in the expression of wages under this Law and not to
deduct from the wages of the worker except the deduction as per clause 7.

e  For any deducting from the salary due to the employees’ absence, the total cut salary not to be more than 50 % of his
salary.

e  For overtime work, to allow the presiding overtime rate as set by the Law.

Social Security Law, Clause 11 (a)(b), 15(a), Project Proponent commits to comply the stipulations:

2012 16 (a), 18(b), 48(a), e  For compulsory registration for social security system and benefits, the following establishments can be applied if
49(a)(b), 51(a)(b), 53(a), they employ minimum number of workers and above determined by the Ministry of Labor in co-ordination with the
54(a)(b), 75 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;
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Sources of Related Relevant Articles Commitments

Laws, Rules and
Regulations

ii.

iii.
iv.

vi.
vii.

viii.
ix.

Xi.
Xii.
Xiii.
Xiv.
XV.

i
ii.

Government departments, Government organizations and regional administrative organizations doing
business;
development organizations;
financial organizations,
companies, associations, organizations and their subordinate departments and branch offices doing business;
shops, commercial establishments, public entertaining establishments;
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;
construction works carried out for a period of one year and above under employment agreement;
works carried out with foreign investment or citizen investment or joint ventured businesses;
works relating to mining and gemstone contained in any existing law;
works relating to petroleum and natural gas contained in any existing law;
ports and out-ports contained in any existing law;
works and organizations carried out with freight handling workers;
Ministry of Labor and its subordinate departments and organizations;
Establishments determined by the Ministry of Labor 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.
For provisions of compulsory registration under sub-section (a) to continue to be applied by this Law even though
any of the following situations occurs if it continues to carry out such work:
carrying out work by employing under stipulated minimum number of workers but more than one worker;
changing the employer or changing the type of business.
For the Social security fund, to include the funds for health and social care, family assistant, invalidity benefit,
superannuation benefit and survivors’ benefit, unemployment benefit, other social security fund for social security
system of compulsory registration and contribution stipulated by the Ministry of labor, other social security fund
and social security housing plan fund.
For arranging insurance for the workers to enable to enjoy social security benefits by contributing to the social
security fund.
For the employer to deduct contributions to be paid by worker from his wages together with contribution to be paid
by him and pay to the social security fund and in such case he can incur the expense.
For the employer to effect insurance by registering for employment injury benefit insurance system contained in
section 45 at the relevant township social security office and pay contribution to employment injury benefit fund in
accord with stipulations in order that workers applied to provisions of compulsory registration may obtain the
employment injury benefits.
For the inapplicability to the Workmen’s compensation act.
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations

Law protecting Ethnic  Clause 5
Right, 2015

e  For the employer (a) to 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) to pay defaulting fee stipulated under
section 88, in addition to the contribution if fails to contribute after effecting insurance for employment injury benefit.

e  For the employers and workers (a) to co-ordinate with the Social Security Board or insurance agency in respect of
keeping plans for safety and health in order to prevent employment injury, contracting disease and decease owing
to occupation and in addition to safety and educational work of the workers and accident at the establishment;

e  For the employer (a) to report to the relevant township social security office immediately if a serious employment
accident occurs to his insured worker. There shall not be any delay without sufficient cause to report as such. (b) A
team of officers and other staff who inspect the establishments, if it is found out the employment injury, death, and
contracting disease, shall report to the relevant township social security office in accord with the stipulations.

e  For keeping records of work and lists.

Project Proponent commits to comply the stipulations

For the Equal right between the Ethnics living in Myanmar. It enacted that if an ethnic loose the right, he can complain

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

That project matters shall be informed, coordinated and undertaken in consultation with ethnic groups if projects are in

areas with ethnic groups.

Project Proponent also commits to comply the Succeeding laws to protect the right of Myanmar national:

Monogamy Law (2015): Concerning all those who are living in Myanmar, Myanmar Citizens who live outside of
Myanmar, and foreigners who marry Myanmar citizens while living in Myanmar for preventing misconducting
marriages.

Buddhist Women Special Marriage Law (2015): Concerning the marriage between Buddhist Woman and other religious
man. There prescribed the legal procedure, the conditions to be complied by non-Buddhist husband, the customs for
dividing property when divorcing.

Religious Conversion Law (2015): This is enacted for the freedom to convert from one religion to another, or a person
without a religion has the freedom to convert to a religion. There prohibited to apply for a religious conversion with an
intent to insult, disrespect, destroy, or abuse a religion.

Population Control Healthcare Law (2015); This is for alleviate poverty, provide adequate quality healthcare, and ensure
that family planning improves maternal and child health in the country. This Empowers region or state government that
concerned with the special zone for healthcare to form region or state population control healthcare group to
implementing the task as per the directives of the Ministry and region or state government and the Union Territory
Governing body.
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Sources of Related Relevant Articles

Laws, Rules and

Commitments

Regulations
Leaves and Holidays Clause 4.
Act, 1951

Project Proponent commits to comply the stipulations:

For employee to be granted to pay public holidays as announced by the Government in the Myanmar Gazette. On
average, Myanmar has 26 public holidays per year, depending on the date of the variable holidays.

For additional rules to apply in accordance with other laws, such as the Social Security Law (2012) for employees
contributing to the Social Security Fund.

To grant earned leave with average wages or average pay for a period of ten consecutive days by his employer
during the subsequent period of twelve months to every employee who has completed a period of twelve months
continuous service.
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Table 3.2 International Conventions relevant to the Project

Legislation

Description

Relevance to the Project

Ratification Status in

Myanmar

Environmental

Regulates waste, emission and discharges from vessels. Contains the following

Annexes:

Annex I: Regulations for the Prevention of Pollution by Oil (October 1983)

. Annex II: Regulations for the Control of Pollution by Noxious Liquid Substances in
The International . .
. Bulk (1986) The Project vessels will

Convention for the

Prevention of Pollution from
Ships 1973, as modified by
the Protocol of 1978 relating
thereto and by the Protocol
of 1997(MARPOL)

Annex III: Regulations for the Prevention of Pollution by Harmful Substances
Carried by Sea in Packaged Form (1992)

Annex IV: Regulations for the Prevention of Pollution by Sewage from Ships
(September 2003)

Annex V: Regulations for the Control of Pollution by Garbage from Ships
(December 1998)

Annex VI: Regulations for the Prevention of Air Pollution from Ships (1997)

comply with emissions and
discharge standards.

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

Ratified Annexes I and
II

International Convention for
the and
Management of  Ships’
Ballast Water and Sediments
(the Ballast Water
Management Convention)

Control

Aims to address the transfer of harmful aquatic organisms and pathogens in ships’
ballast water.

The Project vessels will have
ballast water

Not yet in force
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Legislation

Description

Relevance to the Project

Ratification Status in

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.

Project vessels will comply
where relevant.

Myanmar

Accession 16 Sep 1998
(Vienna) & Accession 24
Nov 1993 (Montreal)

Convention on the
Conservation of Migratory
Species of Wild Animals
(Bonn Convention) (CMS)

CMS provides a global platform for the conservation and sustainable use of
migratory animals and their habitats. Myanmar is currently a non-party but is a
MOU Signatory for two CMS instruments: IOSEA Marine Turtles and dugongs.

The  Project will be
undertaken offshore where
marine turtle species have
been recorded. Dugongs are
coastal and unlikely to be
impacted by Project activities.

Marine Turtle (2001) &
dugong (2007)

Convention on Biological
Diversity 1992

Aims to promote national policies for the conservation of wild flora, fauna and
habitat that needs to be included in planning policies. The three main goals are: (1)
the conservation of the biological diversity; (2) the sustainable use of its
components; (3) fair and equitable sharing of the benefits.

The  Project  will  be
undertaken in  offshore
habitats.

Ratified 25 Nov 1994

Basel Convention on the
Control of Transboundary
Movements of Hazardous
Wastes and Their Disposal
(1992)

The Convention regulates the transboundary movements of hazardous wastes and
provides obligations to its Parties to ensure that such wastes are managed and
disposed of in an environmentally sound manner.

The Project may generate
hazardous wastes.

Entered into force 6
April 2015

United Nations Framework

Convention on  Climate

Provide a framework for intergovernmental efforts to tackle climate change.
Recognises that the climate system is a shared resource whose stability can be

The Project will form part of
Myanmar’s total emissions

Entered in force 23 Feb
1995 (UNFCCC) and 16

Ch 1992 (UNFCCC) and Feb 2005 Kyot
ange ( )an affected by industrial and other emissions of carbon dioxide and other GHGs. output. © (Kyoto
Kyoto Protocol 1997 Protocol)
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Legislation

Description

Relevance to the Project

Ratification Status in

Asia Least Cost Greenhouse

Develop national and regional capacity for preparation of GHG inventories.

The project will produce air

Myanmar

Gas  (GHG) ~ Abatement Assist in identifying GHG abatement options and preparation of a portfolio of emissions from the vessels. 1998
Strategy (ALGAS) 1998 .

abatement projects for each country.

Formed by the National Commission for Environmental Affairs in Myanmar.

Provides a framework of programmes and actions for achieving sustainable

development in the country.
United Nations Agenda 21 Not relevant to  Project. Since 1997

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.

Relevant to government.

Social
The International The Project vessels will
. Ensures that ships flagged by signatory States comply with minimum safety comply with safety standards Entered into Force 11
Convention for the Safety of standards in construction, equipment and operation (as applicable or required by Feb 1988
Life at Sea (SOLAS) 1974 - 6P P ' PP 1 Y
vessel class).
Convention on the The Project vessels will

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.

comply with navigation rules
(as applicable or required by
vessel class).

Entered into Force 11
Nov 1987

International Convention on . . . . ... The project vessels will
.. Sets out requirements for marine environment awareness training and training in . ..
Standards of  Training, . . . .. ) > comply with training .
e leadership and teamwork including new training guidance for personnel operating . . Entered into Force 1988
Certification and Watch- ) . requirements (as applicable
. Dynamic Positioning Systems. .
keeping for Seafarers 1978 or required by vessel class.
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3.24

3.3

Good International Industry Practice Guidelines

PCML has undertaken the EIA Study and will undertake offshore field
development and production activities in a manner which is guided by good
international industry practice.

Applicable guidelines which PCML will consider in preparing its approach
include:

¢ IFC Performance Standards (IFC PS) (2012): The IFC PS’s represent the
‘policy framework’ for the EIA and sustainable social and environmental
management for the Project, whereas the World Bank Group’s
Environmental, Health, and Safety (EHS) Guidelines provide guidance on
general and industry best practice as well as recommended numerical
limits for emissions to the atmosphere, noise, liquid and solid wastes,
hazardous wastes, health and safety, and other aspects of industrial
facilities and other types of development projects.

e World Bank Group (WBG) EHS General Guidelines (2007): The EHS
Guidelines are technical reference documents with general and industry-
specific examples of Good International Industry Practice (GIIP). The
EHS Guidelines contain the performance levels and measures that are
generally considered to be achievable in new facilities by existing
technology at reasonable costs.

e WBG EHS Guidelines for Offshore Oil and Gas Development (updated
2015): These latest guidelines for offshore oil and gas development (June
2015) consider industry-specific impacts and management relevant to the
environment, occupational health and safety and community health and
safety, as well as the development of performance indicators and
monitoring programs. The applicability of the EHS Guidelines should be
tailored to the hazards and risks established for each project on the basis of
the results of the environmental assessment.

CONTRACTUAL AND OTHER COMMITMENTS

PCML commit to following all applicable local and international laws listed in
this EIA Report.

The Production Sharing Agreement between MOGE and PCML notes that the
Project shall be undertaken in accordance with the laws, regulations and
directives of Myanmar:

“Art. 17.2e States “ Contractor shall be responsible for execution of work programmes
which shall be implemented in a workmanlike manner and by appropriate scientific
methods, and Contractor shall take such precautions for protection of navigation and
fishing and the prevention of environmental pollution. It is also understood that the
execution of the work programme shall be exercised so not to conflict with the Laws of
the Union of Myanmar.”
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3.4

341

Table 3.3

INSTITUTIONAL FRAMEWORK
Myanmar Regulatory Authorities

In Myanmar, matters pertaining to Health, Safety and Environment (HSE)
requirements are generally under the jurisdiction of the ministries and state-
owned enterprises. Key ministries, agencies and state-owned enterprises that
have jurisdiction over HSE matters in oil and gas operations are included in
Table 3.3.

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

Ministry/Agency Responsibility

Ministry  of  Natural | The Environmental Conservation Department (ECD) of
Resources and £ MONREC has ultimate responsibility in the review and

Environmental approval, or otherwise, of submissions under the IEE/EIA
Conservation (MONREC) | process.

Myanmar Oil and Gas | MOGE is the state-owned enterprise responsible for working
Enterprise (MOGE) 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 | MOEE jointly works with MOGE in managing HSE issues of oil

Energy (MOEE) 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 | MIC is a government agency responsible for coordinating with

Commission (MIC) 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).

Labour, | Factory and General Labour Laws Inspection Department of

Ministry  of
Immigration and = MOL encounter the safety and welfare issue of labours.
Population (MOL)

Fisheries Organizations

Given the offshore location of the Project, fisheries organisations are considered
to be of relevance. The key organisations involved in the governance of the
fisheries sector are discussed in the section below.

1. Department of Fisheries

The Department of Fisheries (DoF), under the Ministry of Agriculture,
Livestock and Irrigation, is the main institutional body which governs fishing
grounds, methods and catches. The DoF is responsible for the development of
the fisheries sector and management of commercial fisheries including exports.
There are also fisheries administrations within the States and Divisions of
Myanmar.

The DoF is responsible for:
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3.5

Issuing fisheries licenses for gear/vessels/sites and aquaculture
sites/ventures.

Advising the Ministry of Agriculture, Livestock and Irrigation and the
Divisional and State Government on fisheries and aquaculture matters.

Acting as regulatory body for the correct and proper conduct of fisheries
and aquaculture.

Facilitating the technical needs and equipment of the marine sector.

Undertaking research and development activities.

2. Myanmar Fisheries Federation

The Myanmar Fisheries Federation (MFF) was formed in 1998 from the
Myanmar Fishery Association, as part of the Association of South-East Asia
Nations (ASEAN) Fisheries Federation. It is a non-governmental organisation
(NGO) that deals with the fisheries industry.

The MFF operates at a local and national level and is governed by a Central
Executive Committee. The Central Executive Committee plays a coordinating
role and is supported by office holders. The role of the MFF is to:

e Support applications made by its members to DoF for the fisheries and
aquaculture licenses.

Support applications to the Livestock and Fisheries Bank for loans.

Raise issues of importance to their members with the DoF.

Assist in the negotiation of selling and harvesting.

Assist in the transferring of technology to farmers.

Assist in the communication and cooperation with trans-boundary
organisations.

PROJECTS ENVIRONMENTAL AND SOCIAL STANDARDS

With the release of the final EIA Procedure in December 2015, the National
Environmental Quality (Emissions) Guidelines (NEQ) were also released.
These Guidelines provide the basis for regulation and control of noise and air
emissions and effluent discharges from projects in order to prevent pollution
and protect the environment and public health. These standards are noted to
be the same as that recommended by the IFC General EHS Guidelines (IFC
2007).

A summary of Myanmar national environmental standards that are relevant to
the Project (offshore oil and gas) for effluent discharges is shown in Table 3.4.
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Table 3.4 National Environmental Quality (Emissions) Guidelines on Effluent Levels

Parameter National Environmental Quality guidelines

Non-aqueous drilling fluid, re-inject or ship-to-shore; no discharge to sea
Drilling fluids  Drilled cuttings, re-inject or ship-to-shore; no discharge except:

and  cuttings (il concentration lower than 6.9% by weight on wet cuttings (as per IFC

(non-aqueous 2015 EHS Guidelines)
drilling fluid) ) o .
¢ 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 metres below sea surface
(Note: ECD allows an exemption to the above guidelines for exploration drilling
with the limits presented in IFC EHS Guidelines for Offshore Oil and Gas (2015)
permitted). The approval letter from MOGE is provided in Appendix A.

Drilling fluids Water-based drilling fluid, re-inject or ship-to- shore; no discharge to sea

and cuttings Water-based drilling fluids and cuttings, re-inject or ship-to-shore; no

(water-based discharge to sea except:

drilling fluid) . . .
e Mercury 1 mg/kg dry weight in stock barite

e Cadmium 3 mg/kg dry weight in stock barite

e  Maximum chloride concentration must be less than four time’s
ambient concentration of fresh or brackish receiving water

e Discharge via a caisson at least 15 meters below sea surface

Sewage Compliance with MARPOL 73/78h (as per vessel class)

Food waste Compliance with MARPOL 73/78h (as per vessel class)

Storage Compliance with MARPOL 73/78h (as per vessel class)
displacement

water

Bilgewater Compliance with MARPOL 73/78h (as per vessel class)

Deck drainage =~ Compliance with MARPOL 73/78h (as per vessel class)
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4.1

4.2

Table 4.1

PROJECT DESCRIPTION AND ALTERNATIVES

This section provides a brief overview of the alternatives considered and details
of the proposed Project activities to be conducted within the Project Area (i.e.,
the area in which the wells will be drilled).

PROJECT BACKGROUND

PC Myanmar (Hong Kong) Limited (PCML) is involved in the oil and gas
exploration activities in offshore Myanmar. PCML are the operator of the
existing Yetagun Platform targeting the Yetagun Field in Blocks M12, M13, and
M14. PCML wish to drill three additional wells within the field.

PROJECT LOCATION

The Project will cover the drilling of three infill wells within the Project Area of
Block M-12, M-13 and M-14, which will be drilled in waters depths of about 110
m deep and at least 140 km from the mainland coastline and over 100 km from
the nearest islands (Kyunsu) of the Myeik Archipelago.

The wells will be drilled using a mobile offshore drilling unit (MODU) which
will have an exclusion area of 5 NM radius in which other shipping or fishing
vessels cannot enter. Given the wells will be drilled at the existing Yetagun
production platform, this exclusion area will overlap the existing exclusion area

that surrounds the Yetagun Complex. This exclusion safety zone is agreed
with the MOGE.

The coordinates for the three wells are provided in Table 4.1 and shown in Figure
4.1.

Well Locations

No Name Coordinates

1 YA-01 Lat: 13°4'17.09"N/ Long: 96°52'5.31"E

2 YA-05 Lat: 13° 4'17.09"N/ Long: 96°52'5.31"E

3 YA-12TS1 Lat: 13°4'17.09"N/ Long: 96°52'5.31"E
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Figure 4.1 Project Location
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4.3

4.4

4.4.1

Table 4.2

PROJECT DEVELOPMENT AND IMPLEMENTATION TIME SCHEDULES

The proposed infill drilling consisting of three (3) wells is scheduled to take
place in Q4 2018. Each well will take approximately 65 days to complete;

therefore drilling will take around 7-8 months.

DESCRIPTION OF THE PROJECT

Drilling Activities

A typical offshore well is drilled to a depth of 2,000 m to 3,000 m (total vertical
depth in metres below sea bed).
M-14 is provided in Figure 4.2 and a summary of the well information is

provided in Table 4.2.

Indicative Well Information Summary

Type

Volume of

A generic well schematic for M-12, M-13 and

solids

discharged

(m?)
Surface hole | 23” Near seabed : 400 Bentonite / | 2,500 2

(riser-less) seawater
Intermediate @ 17.5” Near seabed = 500 WBDF 1,500 6
hole (riser-less) (KCI/PHP
A)

Intermediate @ 12.25” Surface 700 NADF 0 21
hole (riser)
Production 8.5” Surface 30 NADF 0 12
hole (riser)
Production 6” Surface 10 NADF 0 3
hole (riser)
Total discharge volume of sediments 1,640 4,000 44
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Figure 4.2

Indicative Infill Drilling Well Schematic
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Usually, the top-hole section(s) are drilled riser-less using seawater and/or
WBDF to circulate drill cuttings from the wellbore, which are released to the
seabed. After drilling, a conductor (i.e. steel tubular casing) is run and
cemented in place which provides structural support for the well. Details of
the cementing chemicals are provide in Appendix B.

After completion of the top-hole section a blowout preventer (BOP) and marine
riser is installed on the wellhead. The BOP is required for well control and a
marine riser acts as a conduit between the wellhead and MODU.

Once the riser is in place the bottom-hole sections will be drilled using WBDF.
The drill cuttings will be re-injected where possible however the majority of
WBDF cuttings will be discharged to sea. The discharge will be in line with
Myanmar Environmental Emissions Guidelines and IFC EHS Guidelines for

Offshore Oil and Gas Developments (2015), namely;

Mercury 1 mg/kg dry weight in stock barite.

Cadmium 3 mg/kg dry weight in stock barite.

e 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.
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4.4.2

4.4.3

Non-aqueous drilling fluid (NADF) will be used on the intermediate and
bottom hole sections. Where NADF are used, cuttings will be processed on
board the MODU prior to discharge to the marine environment in line with
Myanmar Environmental Emissions Guidelines and IFC EHS Guidelines for
Offshore Oil and Gas Developments (2015); namely:

Oil concentration lower than 6.9% by weight on wet cuttings (as per IFC
2015 EHS Guidelines).

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 metres below sea surface.
Vertical Seismic Profiling (VSP)

Once the well had been constructed, cemented and logged, the target reservoir
would be identified through logging activities. Once the required depth is
reached, the formation (seabed and subsea structures) may be evaluated by
taking a series of measurements from inside the wellbore.  These
measurements are used to provide further detail on the subsurface
characteristics and to inform on hydrocarbon presence in the rock adjacent to
the well. These measurements may include extracting small cores, wireline
logging and vertical seismic profiling (VSP) as required.

VSP is an optional tool that is used to generate a high-resolution seismic image
of the geology in the well’s immediate vicinity. VSP uses a small airgun array,
typically comprising either a system of three 250 inch? airguns with a total
volume of 750 inch? of compressed nitrogen at approximately 2,000 pounds per
square inch (psi). During VSP operations, four to five receivers are positioned
in a section of the wellbore and the airgun array is discharged approximately
five times at 20 second intervals. The generated sound pulses are reflected
through the seabed and are recorded by the receivers to generate a profile along
a section of the wellbore. This process is repeated as required for different
stations in the wellbore and will involve approximately 18 hours of source
release, within a 24 hour period.

Well Commissioning

Once the wells are drilled and completed, well cleanup and production testing
will be conducted by flowing well fluids via test equipment on the drilling rig.
This requires separation of drilling fluids, produced water, gas and condensate.
Water will be treated using the produced water treatment system for overboard
disposal. Condensate will be sent to the condensate line or contained for
onshore disposal and gas sent to export pipeline or flared. Well fluids will be
processed on board the MODU or production platform prior to discharge in in
line with Myanmar Environmental Emissions Guidelines and IFC EHS
Guidelines for Offshore Oil and Gas Developments (2015).
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4.4.4

Figure 4.3

Vessel Requirements
Mobile Offshore Drilling Unit (MODU)

A mobile offshore drilling unit (MODU) will be utilised for infill well drilling
with a requirement that will be stationed adjacent to the Yetagun-A Well Head
Platform. Due to PCML's operational experience in Myanmar waters, a semi-
tender (i.e. semi-submersible) is identified as the preferred drilling rig type.
The rig’s drilling package would be transferred to the Yetagun-A platform and
the rig will provide power and services to support the drilling operations.
This floating rig, semi-submersible proposed is expected to require 8 anchors to
maintain position during drilling activities. An example of a semi-tender rig
is presented Figure 4.3.

Example of Semi-tender Rig

I

.

In general, it can be expected that the drilling rig will have the following
features:

e Accommodation including a hospital, mess, prayer room, offices,
recreation, fluids lab, central control room, training room and helideck;

Electrical power generating system;

Cranes;

Storage facilities - potable water, drill water, fuel, mud pits, cement bulk
tanks, mud system bulk, clean fluid tanks, sack storage and store rooms;

Drilling equipment - derrick, rotary table, draw-works, casing suspension

system, mud pumps, mud pits and mixing equipment, solids control
equipment, blowout preventers and choke manifold, and drilling
accessories (e.g. drill pipe, drill collars, fishing tools, etc.);
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Table 4.3

e Well servicing equipment; and
e Safety equipment.

A 5 NM exclusion zone will be implemented around the MODU once on site
for the duration of infill drilling in order to prevent any interactions with other
marine users (i.e. shipping or fishing activities). This exclusion zone will
overlap the existing exclusion zone in place at the existing Yetagun Complex.
The safety exclusion zone is approved by the MOGE and is specified to be 5NM.

The MODU to be used for the Project is likely to be the West Vencedor. An
inspection of this MODU was conducted for PCML in August 2018. The
Inspection Report is provided in Appendix C.

The following data provided in Table 4.3 is representative for the type of vessel
that will be used. The MODU (and support vessels) would be mobilized from
Singapore, or any country of origin, most likely a nearby country in South East
Asia.

Indicative MODU Details

Component [ Specification

Rig type/design/class Floating , Semi-Submersible or Drill Ship
Accommodation 150 - 200

Station keeping Anchors or DP

Max drill depth/water depth +/-6000m / +/-1500m

Operating draft 11-17m

Transit draft 9-12.8m

Bulk mud and cement storage capacity 30,000 cu.ft - 37,000 cu.ft

Liquid mud storage capacity 12,000bbls -14,000bbls

Fuel oil storage capacity 25,000bbls - 35,000bbls

Drill water storage capacity 16,000 - 18,000bbls

Support Vessels and Equipment

Drilling operations will be supported by up to three support vessels used to tow
the MODU to the drilling site, assist MODU anchoring, transport equipment,
fuel, materials and waste between the MODU and the supply base (potentially
located in Myanmar and/or Thailand). Support vessels will not anchor within
the Project Area. Fuel will be transported to the MODU from the support
vessels whilst at sea (i.e. offshore bunkering). The support vessels will also
transfer drilling fluids, cements, and drill water as required and collect waste
materials, and waste oil from the MODU for appropriate reuse, recycling or
disposal via a suitable port and handling facility. The port used will be
confirmed within the EIA Report

At this stage, the supply vessels that will be utilized are not yet confirmed.
However, the following data provided in Table 4.4 are representative for the
type of vessel that will be used. An example of a support vessel is presented
Figure 4.4.
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Table 4.4

Figure 4.4

4.4.5

Indicative Support Vessel Details

Phase I Drilling

Activity Support
No. of vessels 3
Positioning system Dynamic positioning/anchor
Overall length 70-90m
Personnel Average 20
Max 24
Engine Power 10,000 bhp
Bollard Pull Capability 120-200 tons
Vessel movements to Supply ;| Thaketa Myanmar / Ranong Thailand
Base

10,000 bhp Anchor Handling Tug Supply (AHTS) Vessel

Drilling Fluids and Chemicals

The function of the drilling mud is to provide circulation to remove cuttings
from the hole, to cool the drill bit and to provide a hydrostatic head exerting a
greater pressure than that expected from any formation which may be
encountered in order to maintain well control. WBDF will be used for the
exploration drilling. WBDF generally consists of approximately 92-98% fresh
or saline water, with the remaining percentage comprising of drilling fluid
additives that are generally inert or readily biodegradable organic polymers. A
synthetic organic base fluid (40 to 65% by volume) is used in NADF. NADF
have been specifically developed by the industry as a low toxicity, faster
biodegrading replacement to traditionally-used oil based fluid. NADF will be
recycled and bulk quantities will ultimately be transferred back onshore and
returned to suppliers.
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4.4.6

All chemicals that may be discharged to the marine environment during the
infill drilling activity are required to be selected and approved in line with
National laws and regulations. Chemicals considered for use are assessed in
terms of their application, discharge and potential risk to the marine
environment. The material safety data sheets (MSDSs) for all cementing and
drilling chemicals are provided in Appendix B and Appendix D, respectively.
Each MSDS contains the following;:

e Identification of the substance and composition/information on
ingredients;

e Hazards identification, including;: first aid measures, firefighting measures,
and accidental release measures;

e Handling and storage;

e Exposure controls/personal protection;

¢ Physical and chemical properties;

e Stability and reactivity,

e Toxicological and ecological information,

¢ Disposal considerations and transport information; and
e Regulatory information-international compliance.

Chemicals are selected based on their required use taking into consideration the
toxicity rating on the MSDS. Low toxicity drilling chemicals are selected
where possible.

Emissions, Discharges & Wastes
Air Emissions

Atmospheric emissions will arise from internal combustion engines on the
MODU, PSVs and machinery engines resulting in the release of sulphur dioxide
(SOz), nitrogen oxides (NOx), greenhouse gases (GHG), carbon dioxide (COy),
particulates and Volatile Organic Compounds (VOCs). An extensive analysis
of the GHG emission of shipping is presented in the Third IMO Greenhouse
Gas Study 2014 O where a number of factors were developed for the emission
of GHGs based on the mass of fuel consumed. It should be noted that both
Nitrogen dioxide (NOz) and methane (CH,) are GHGs emitted in relatively
trace amounts by ships. For the purposes of this project they can be considered
to make a negligible contribution. The principal GHG emitted by internal
combustion engines is CO,. Factors for the generation of CO; from various
fuels are presented in Table 4.5.

] Third IMO Greenhouse Gas Study 2014.
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Table 4.5

Table 4.6

Specific Emission Rates of CO: for Various Shipping Fuels

Fuel Type I CO; Emissions (g/g fuel)

Residual fuel oil (RFO) 3.114
Low sulphur fuel oil (LSFO) 3.114
Marine gas oil (a distillate product) (MGO) 3.206
Liquid natural gas (LNG) 2.750

Estimated GHG emissions in tons of CO» equivalent for the Project are set out
in Table 4.6.

Greenhouse Gas Calculation

Vessel I Fuel* Consumed (tonnes) | CO; Emission (Tonnes)

- MODU 1,600 5,130

*fuel estimated as Marine gas oil

Wastewater and Wastes

The wastewater generated by the MODU and support vessels includes
domestic and sanitary wastewater, deck drainage and bilge water. Wastes
will be treated and monitored aboard before discharge into the surrounding
environment. These wastewater releases will be tested to ensure compliance
with International Convention for the Prevention of Pollution from Ships
(MARPOL) 73/78 Annex I requirements and the National Environmental
Quality (Emissions) Guidelines; which are identical. The treatment system
consists of the following which is designed to meet the above standards;

e Mixing and Draining Pump

Macerator

Dosing Pump

Chlorine Deficiency Switch
e Dry running Protection
e Hamman Discharge/Sludge Pump

Ballast water will be discharged to comply with International Marine
Organization (IMO) guidelines.

A variety of non-hazardous solid wastes will be generated during the infill
drilling activity such as glass, paper, plastic and wood. No solid wastes will
be disposed of into the marine environment and must be collected and shipped
to shore. Vessels shall be operated in compliance with MARPOL regulations
(and Myanmar Guidelines) whereby the discharge of comminuted and
disinfected sewage and food waste ground to particle size <25 millimetre (mm)
is permitted >3 nautical mile (nm) from the nearest land. Hazardous wastes

ENVIRONMENTAL RESOURCES MANAGEMENT PCML
PCML_INFILL EIA_RESPONSE TO ECD COMMENTS_V1_26 MARCH.DOCX MARCH 19
4-10



Table 4.7

such as lubricants, filters, chemical containers, used equipment or batteries will
be stored and consolidated for onshore disposal.

The types of solid waste generated by the Project are shown in Table 4.7.

Types of Waste
Hazardous
recyclable
Aerosol cans,
batteries (non-
alkaline), empty
drums, fluorescent
tubes, waste oil
(engine,
hydraulic).

Non-hazardous

recyclable

Aluminium
paper, cardboard,
newspapers,
plastic bottles,
cooking oil, metal,
glass, batteries
(alkaline), printer
toner cartridges,
wood/ timber.

cans,

Hazardous
recyclable

non-

Oily rags, dry oily
absorbents, oily
PPE, oil (filters,
empty chemical/
paint/  solvent/
thinner

containers/  tins,
gaskets, insulation.

Non-hazardous
non-recyclable

Food waste,
general  rubbish,
rubber.

For hazardous waste, the type, containers, storage and disposal of wastes are
described in Table 4.8. Appendix E summarises the main waste streams from
offshore drilling and includes disposal routes.
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Types of Hazardous Waste and Generation

Monthly
Type of | Characteristics Quantity
Container of the | (Toxic/ Canariz Storage
Name of Waste | Waste Source (Weight/ &
waste to be | Flammable/ Location
disposed etc.) VLT
i Dimension/
| etc.)
Waste Oil Engine Liquid Waste oil Flammable 500 litres Pipe deck
& q Transport tank P
Waste Paint Paint jobs Liquid Sealed drums Flammable 200 litres Paint locker
Oil Filter Engine Solid Transport Flammable 50 kg's Out§ 1.de oil
drums purifier room
Oily Rags Various Solid Transport Flammable 200 kg's Outside oil
drums purifier room
Contaminated Various Solid Transport - 1,000 drums -
metal drums drums

Disposal

Location

Onshore
licensed facility
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Figure 4.5

Drilling Cuttings / Mud Pits Discharge

The system for cuttings drying is to be confirmed but it is likely that a
centrifugal cuttings dryers, augers and centrifuges system will be used. These
systems are already in place or can be easily retrofitted on all the MODUs
proposed for this Project. Figure 4.5 shows a schematic of the typical
equipment involved. This processing limits the oil content of cuttings (OOC)
to 6.9% by weight of wet cuttings.

The mud pits layout is provided in Figure 4.6.

Typical Schematic of Centrifugal Cuttings Dryers

Centrifuge

g

Centrifuge

Solids to discharge Catch tank
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Layout of Mud Pits on MODU

Pit 14 {Max 730 bbl)}

Pop off
Valve

Pit16 (Max 779 bbl) H Pit 13 (Max 805 bblj E Pit® {Max 605 bbl) E Pit 7 (Max 605 bbl) H Pit 5 (Max 605 bbl) Pit 3 {Max 773 bbl)
MaCL Brine m HaCL Brine E MaCL Brine E HaCL Brine E NaCL Brine NaCL Brine
9.8 ppg 9.8 ppg 9.3 ppg 3.3 ppg 3.8 ppg 9.8 ppo
Ted 580 Active pit Mixig pit 580 TG0
BEL BEL 580 580 BBL BBL
BBL BBL
Pit15 (Max 630 bbl) H Pit 12 (Max 443 bbl) Pit 8 (Max 443 bbl) Pit 6 (Max 430 bbl) Pit4A (Max 217 bbl) (Pitd (Max 272 bbl) |Pit2 (Max &30 bbl)
MaCL Brine m HaCL Brine MaCL Brine HaCL Brine MaCL Brine MaCL Brine NaCL Brine
9.B ppg 9.8 ppg 9.8 ppg 3.8 ppg 9.8 ppg 9.8 ppg 9.8 ppo
610 420 470 190 250 620
BEL BBEL BEL EEL BBL BBL

Pit#S will be assigned as active pit for drilling.
Pit#7 will be assigned as mixing pit to top up active

Pit 1 (Max 790 bbl)

MaCL Brine Pit#1 - Pith16 will be assigned as reserve pit (9.8 ppg) NaCL Brine
9.8 ppg WWC can prepare 9.3 ppg Brine total 13,262 bbl 9.8 ppg
770 Loss rate 4,800 bbl/day : 13,262/4800 = 2.75 days 770
BEL This volume can last for 2.75 days BBL
E : Suction to Mud pump
m : Return from Flow-line
Discharge is controlled using cutting dryer to <6.9% O0C.
ENVIRONMENTAL RESOURCES MANAGEMENT PCML
MARCH 19

PCML_INFILL EIA_RESPONSE TO ECD COMMENTS_V1_26 MARCH.DOCX

4-14



4.5

4.5.1

4.5.2

COMPARISON AND SELECTION OF PROJECT ALTERNATIVES

Alternatives to the proposed Project were considered in the early stages of
Project design which included different options available that may avoid or
reduce any adverse environmental and/or social impacts. Different options
are considered for this Phase 6 development that may avoid or reduce any
adverse environmental and/or social impacts. = The different options
considered are presented in the following sections. The final option proposed
for the Project is outlined in Section 4.2.

No Project Alternative

The ‘No Project’ alternative would result in no further field development
activity in Blocks M-12, M-13 and M-14 and, in turn, no further oil and gas
development and a reduction in production. The production of gas resources
stimulates the Myanmar economy and ‘No Project’ (i.e. no Phase 6) would result
in fewer opportunities for gas supply to the domestic market and could lead to
fewer employment opportunities and less economic growth. Furthermore, the
domestic gas is being used for power generation and industrial heating.
Without the gas supply, power generation and industrial heating will need to
revert to fossil fuels which are potentially more damaging to the environment.
In addition, given the operators obligations regarding Blocks M-12, M-13 and
M-14, the “No Project” alternative would cause a loss of potential revenue to the
Myanmar economy, and accelerate the need to replace with other sources of
energy.

Drill Cutting Disposal

Disposal options for the drill cuttings comprise (1) onshore disposal, (2)
offshore re-injection, and (3) offshore discharge. These options are discussed
in more detail below.

Onshore Disposal

This option involves shipping all the cuttings generated from the well to shore
for subsequent onshore processing followed by disposal in a land fill. This
option will entail additional emissions to atmosphere from the additional use
of vessels to ship the waste and land transport. Some operations currently use
a supply base in Myanmar. This option presents complex logistics
requirements and significant additional costs.  This alternative is least
preferred. Due to the usage of Best Available Technology (BAT) Cutting
Dryers, there would not be any need to do onshore disposal. The onshore
disposal method would make the project unsustainable, as this option would
increase the project cost by an estimated 30%.

Offshore Cutting Injection

This option involves the injection of cuttings into a dedicated cuttings injection
well which has already been drilled in the field. Due to all the wells are still
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4.5.3

4.5.4

producing, this option is not feasible. Cutting reinjection can be considered if
there is a non-producing well, or a dedicated well slot for this. Injecting slurry
into the formation can also compromise the integrity of the platform as it
weakens the formation below it. The platform was not designed to cater to
this method of cuttings disposal.

Offshore Discharge

Offshore discharge means that the cuttings and fluids are discharged overboard
from the drilling rig. The discharge of Water Based Drilling Fluids (WBDF)
and Non-Aqueous Drilling Fluid (NADF) for the Project will be in line with
good international industry practise and Myanmar Guidelines. There will be
no discharges of bulk quantities of NADF into the sea. This option is the
selected alternative for the project as is considered to be industry standard.
Drill cuttings dispersion modelling will be conducted in order to address the
potential environmental impacts.

Types of Drilling Fluid

The wells can be drilled with either NADF or WBDEF. For this Project, the well
will be drilled using WBDF for top hole sections and NADF for deep more
technically challenging bottom hole sections, where required. The use of
WBDF does not result in any oil discharged on cuttings. In addition, WBDF
generally consists of approximately 92-98% fresh or saline water, with the
remaining percentage comprising of drilling fluid additives that are generally
inert or readily biodegradable organic polymers. A synthetic organic base
fluid (40 to 65% by volume) is used in NADF. NADF have been specifically
developed by the industry as a low toxicity, faster biodegrading replacement to
the traditionally-used oil based fluids while maintaining drilling performance.

Well Locations

Within Blocks M-12, M-13 and M-14, PCML is currently considering to drill
three infill wells from the Yetagun-A platform. The selection of the well
locations is driven by factors related to gas reservoir location and geology and
position of the Yetagun platform, where the drilling activities will occur. All
the potential well locations are located in waters approximately 110 m deep.
The potential well locations are over 140 km from the mainland and over
100 km from the nearest outlying islands of the Myeik Archipelago.
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5.1

DESCRIPTION OF THE ENVIRONMENT

SETTING THE STUDY LIMITS

The Project Area is the MODU and the 5 NM exclusion zone. The following
section describes the physical, biological, and social environment within the
Study Area, which is defined as the waters of Project Area as well as the
surrounding waters offshore Tanintharyi Region. As the potential well will be
located 140 km from the mainland and 100 km from the nearest coast (nearest
island of the Myeik Archipelago), the focus of the baseline information is on
open water habitats.

The Area of Influence varies depending on the receptor and activity. For
environmental receptors, the Area of Influence is limited to the waters of the
Project Area and the surrounding offshore waters of Tanintharyi Region. For
the social assessment, the closest receptors are located in the Tanintharyi
Region; about 140 km from the Project.

Baseline information will be presented on shallow water and coastal habitats
and species to support a general baseline description only; the focus of the
baseline information is on open water habitats. For the social baseline,
information will focus on users of the marine environment including offshore
fishing, shipping and other exploration activities that could overlap with the
Project activities.

The following provides information on the potential Area of Influence per
activity / receptor:

e Impacts to fisheries and fishing activity either through unplanned collision
or from physical displacement of vessels will be limited to within the Project
Area;

e Impacts to marine species could arise from drilling fluids and cuttings
discharge, presence of the vessel, routing discharges of waste, and vessel
noise. The Area of Influence for these impacts is limited to within the
Project Area;

e Impacts from spills or leaks will on the marine environment will also be
limited to the Project Area. The only spills possible would be small
volume spills of fuel which would not impact local coastal areas.

Given the Area of Influence is offshore open waters the environmental impact
assessment will focus on habitats and species in this area. Information on
coastal areas and protected areas is included to provide a general baseline
description.
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5.2

521

METHODOLOGY AND APPROACH

The information provided in this Section is based on a desktop review of
published information, supplemented with information provided by PCML,
and through review of available ERM in house literature. This Project is an
EIA and therefore primary baseline data is required (refer to Section 5.2.1).

Primary social data collected during public consultations have been used to
supplement the desk-top review.

Secondary data sources were also referred to, such as; reports by the Wildlife
Conservation Society (WCS), scientific journals, fisheries cruise data, conducted
in Myanmar waters in 2015, and local study reports available at the marine
science department of Mawlamyine and Pathein Universities. This EIA
Report contains a full list of references used to inform the baseline conditions.

The purpose of reviewing the baseline conditions is to present an
understanding of the potential environmental and social sensitivities of the
surrounding environment that could be impacted by the Project activities.
Reviewing the baseline conditions allows PCML and its advisors to make an
informed judgement on the appropriate level of impact assessment for the
Project.

Primary Marine Baseline Survey
Survey Locations and Parameters

In order to provide an up-to-date characterisation of marine environmental
conditions in the surrounds of the proposed infill well locations, four sampling
locations were surveyed at the Yetagun Field in April 2018. Sampling
locations were positioned to the north, east, south and west of the proposed
wells, which will be drilled at the Yetagun-A production platform.

Sampling locations where primary data have been collected are presented in
Figure 5.1 and Table 5.1. A summary of the primary baseline sampling
programme including physico-chemical and biological parameters is provided
in Table 5.2. Details of the surveys including sampling procedures and
laboratory analyses are presented below.

Surveys were conducted by ERM staff, supported by REM and all ERM staff are
appropriately trained marine scientists experienced in undertaking offshore
marine baseline surveys in Myanmar as well as in other areas in Asia Pacific.
Sampling followed international good practice for marine baseline surveys and
all samples collected were analysed in accredited laboratories in Myanmar,
Thailand and Hong Kong.
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Table 5.1

Marine Baseline Survey Sampling Locations

Sampling Station | Location I Latitude | Longitude
YA1 North of Yetagun-A = 13°03.728N 96°51.964E
platform
YA2 East of Yetagun-A = 13°02.962'N 96°52.727'E
platform
South of Yetagun-A | 13°02.297'N 96°52.101'E
YA3
platform
West of Yetagun-A = 13°02.960N 96°51.197E
YA3
platform
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Figure 5.1 Sampling Stations for Marine Baseline Survey Study in April 2018
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Table 5.2 Sampling Programme for Marine Baseline Study at the Yetagun Field Area in April 2018

Stations Total Number of
Samples

Parameter

YA1

Transparency 1 1 1 1 4
pH 3 3 3 3 12
Turbidity 3 3 3 3 12
Salinity 3 3 3 3 12
Temperature 3 3 3 3 12
Dissolved Oxygen 3 3 3 3 12
Total Suspended Solids (TSS) 3 3 3 3 12
Oil and Grease 3 3 3 3 12
Metals: 3 3 3 3 12
Arsenic (As)
Cadmium (Cd) 3 3 3 3 12
Chromium (Cré6+) 3 3 3 3 12
Copper (Cu) 3 3 3 3 12
Lead (Pb) 3 3 3 3 12
Zinc (Zn) 3 3 3 3 12
Mercury (Hg) 3 3 3 3 12
Total Petroleum Hydrocarbon (TPH) 3 3 3 3 12
PAHs: 3 3 3 3 12
Acenaphthene
Acenaphthylene 3 3 3 3 12
Anthracene 3 3 3 3 12
Fluorene 3 3 3 3 12
2-Methyl naphthalene 3 3 3 3 12
Naphthalene 3 3 3 3 12
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Stations Total Number of

Parameter Samples
YA1

Phenanthrene 3 3 3 3 12

Benz(a)anthracene 3 3 3 3 12

Benzo(a)pyrene 3 3 3 3 12

Chrysene 3 3 3 3 12

Dibenzo(a,h)anthracene 3 3 3 3 12

Fluoranthene 3 3 3 3 12

Pyrene 3 3 3 3 12

Nutrients: 3 3 3 3 12

Total Nitrogen

Nitrate 3 3 3 3 12

Ammoniacal Nitrogen 3 3 3 3 12

Total Phosphorus 3 3 3 3 12

Chlorophyll-a 3 3 3 3 12

Chemical Oxygen Demand 3 3 3 3 12

Biological Oxygen Demand 3 3 3 3 12

Phytoplankton Biomass 1 1 1 1 4

Zooplankton Density 1 1 1 1 4
SesbedSedimentSamplivg

Particle Size Distribution (PSD) 1 1 1 1 4

Total Organic Carbon 1 1 1 1 4

Metals: 1 1 1 1

Aluminium(Al)

Arsenic (As) 1 1 1 1 4

Cadmium (Cd) 1 1 1 1 4

Chromium (Cr) 1 1 1 1 4

Copper (Cu) 1 1 1 1 4
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Stations Total Number of

Parameter Samples
YAl

Lead (Pb) 1 1 1 1 4

Zinc (Zn) 1 1 1 1 4

Nickel (Ni) 1 1 1 1 4

Iron (Fe) 1 1 1 1 4
Mercury (Hg) 1 1 1 1 4

Total Petroleum Hydrocarbon (TPH) 1 1 1 1 4

PAHs: 1 1 1 1 4
Acenaphthene

Acenaphthylene 1 1 1 1 4
Anthracene 1 1 1 1 4
Fluorene 1 1 1 1 4
2-Methyl naphthalene 1 1 1 1 4
Naphthalene 1 1 1 1 4
Phenanthrene 1 1 1 1 4
Benz(a)anthracene 1 1 1 1 4
Benzo(a)pyrene 1 1 1 1 4
Chrysene 1 1 1 1 4
Dibenzo(a,h)anthracene 1 1 1 1 4
Fluoranthene 1 1 1 1 4

Pyrene 1 1 1 1 4

Oil & Grease 1 1 1 1 4

Total PCB 1 1 1 1 4
Macrobenthos 1 1 1 1 4
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Seawater and Plankton Sampling Procedures

Seawater samples were collected using a 7.5 litre capacity Niskin Water
Sampler attached to a clean steel cable of the winch. Using the winch to lower
the sampling equipment through the water column, seawater samples were
collected from three different depths (below surface, mid-level depths and
above the seabed) at each sampling station. Once the sampler was retrieved
on board the vessel, water probes were used to immediately record in-situ
measurements and samples directly transferred to the appropriate pre-labelled
storage bottles, labelled, preserved as applicable and stored at <4°C. In
addition, a Secchi disk attached to a rope was used to take a measurement of
the transparency depth of the water column.

For phytoplankton, sample was collected at each station by combing four
seawater samples from the upper water column (1.5m and 25m depths) that
were sieved through a 20 pm mesh plankton net. For zooplankton, samples
were collected using a 50 pm mesh zooplankton net (30 cm diameter aperture)
from the upper water column (~25 m) by the vertical haul method. Plankton
adhering to the inside of the net were washed down into the end of the net and
into the cod end, emptied into pre-labelled sample bottles and preserved with
Lugol’s solution and 10% formalin solution respectively.

Representative photographs of the seawater and plankton sampling conducted
for the primary marine baseline surveys are presented in Figure 5.2.

Sediment and Macrobenthos Sampling Procedures

Sediment samples were collected from the seabed using a 0.1m2 day grab
sampler deployed on a clean cable wire, designed for operation in a open water
environment. After retrieval, each collected grab sample will be inspected and
once accepted labelled and photographed. Sediment samples for hydrocarbon
analysis were transferred into appropriate pre-labelled storage bottles using a
seawater rinsed metal utensil while samples for metals analysis were collected
using seawater rinsed plastic utensil and then stored at <4°C. The day grab
and all other utensils were rinsed with seawater after each sample has been
collected to avoid cross contamination between samples.

Sediment for macrobenthos analysis was sieved on-board the survey vessel by
1 mm and 0.5 mm mesh sieves. The sediment were washed onto a sieve stack
and gently rinsed with seawater to remove all fine material. The remaining
fauna were collected and transferred to ziplock plastic bags and preserved in
formalin solution to ensure tissue preservation prior to delivery to the
laboratory for taxonomic sorting and identification.

Photographs of the sediment, and benthos primary marine baseline surveys are

presented in Figure 5.3.
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Figure 5.2 Representative Photos of Seawater Sampling Equipment and Procedures from
the Primary Marine Baseline Surveys conducted in April 2018

Collecting water from returned water sampler
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Collecting plankton sample
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Figure 5.3 Representative Photos of Sediment and Macrobenthos Sampling Equipment
and Procedures from the Primary Marine Baseline Surveys conducted in April
2018
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Setting the sediment grab

Deploying the sediment grab to the seabed

Laboratory Analyses

All seawater and sediment samples transferred from the survey vessel to the
laboratory were accompanied by Chain of Custody (COC) forms to ensure
accuracy of the records. Analysis was conducted by an accredited laboratory
and the methods used are American Public Health Association (APHA) and
Environmental Protection Agency of united States (USEPA) where applicable,
and/or other acceptable international analytical methods. Standard Quality
Assurance and Quality Control (QA/QC) procedures were employed during
laboratory analysis of samples.

For macro-benthos analysis, standard and accepted techniques were used for
sorting organisms from the sediments. Samples were placed in a petri dish
under a 10-power magnification dissecting microscope. The petri dish was
scanned systematically and all animals and fragments were removed using
forceps. Organisms representing major taxonomic groups including
Polychaeta, Arthropoda, Mollusca, and miscellaneous taxa were sorted into
separate, labelled vials containing ethanol solution.

Taxonomic identifications were performed (using stereo dissecting and high-
power compound microscopes) to the family level except for dominants, which
will be identified, where possible, to species level.  Careful sampling
procedure minimises fragmentation of organisms, however if breakage of soft-
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5.3

Table 5.3

54

bodied organisms occurred; only anterior portions of organism fragments were
counted. All fragments were retained and weighed to determine biomass.
Rare or questionable taxa were compared against reference collection
specimens for confirmation and consistency of identification.  Biomass
determinations were made by taking the blotted wet mass of each taxonomic
fraction.

PUBLIC ADMINISTRATION AND PLANNING

The Project is located 140 km from the mainland. The Project is located in the
offshore waters of Tanintharyi Region; the closet Township is LaungLon, Dawei
District, in Tanintharyi Region. Some information on the population and
demographics of this Township and District are provided in this section.
However, there are no specific plans or strategies for the Project Area.

The demography of Dawei District in provided in Table 5.3.

Demographic data in Study Area

Township Households Population Male Female
Dawei 24,943 125,605 60,044 65,561
LaungLon 25,735 118,317 55,558 62,759
ThayetCahung 22,874 105,662 50,421 55,241
Yebyu 22,073 100,768 50,782 49,986

Source: Myanmar Population Census Data (2014)

PROTECTED AND ENVIRONMENTALLY SENSITIVE AREAS

A total of 43 designated or proposed protected areas with IUCN categories
existing in Myanmar (Istituto Oikos and BANCA, 2011) however some are
proposed as protected area without authorized designation (i.e. “soft”
designation). None of these protected or environmentally sensitive areas lie
within the Project Area. The closest is a designated Shark Protection Area
located 138 km from the Project Area. The area was established in 2004 as a
national Marine Protected Area (MPA) and covers an area of 11,836 km?2 where
there are restrictions on fishing activities.

In 2012, the Wildlife Conservation Society (WCS) identified 132 Key
Biodiversity Areas (KBAs) alongside Myanmar environmental experts (Holmes
etal, 2013). These KBAs are regarded as areas holding significant populations
of species of high conservation concern but are not legally recognized nor
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Table 5.4

designated as protected areas in Myanmar. A large area encompassing islands
and surrounding waters of the Myeik Archipelago is designated as a KBA with
three sea turtle species recorded (refer to Section 4.4.2 above for further
information on sea turtles potentially nesting at Myeik Archipelago). This
KBA is located over 88 km from the Project Area.

The closest KBA to the Project overlaps with the Shark Protected Area
mentioned above. Other KBA’s include the Myeik Archipelago and the
Moscos Island group (Moscos Kyun), which are located over 100 km from the
Project Area. This KBA was identified due to four key species of sea turtles
potentially nesting on the islands (Figure 5.4).

The KBA’s within the Study Area are provided in Table 5.4 and protected areas
and restricted fishing areas in the Study Area in Figure 5.4.

Key Biodiversity Areas (KBAs) in the Study Area

Key species

Myeik Archipelago 43,963 Leatherback, green turtle, hawksbill turtle
Moscos Kyun 57 Leatherback, green turtle, hawksbill turtle, olive
ridley
Lampi Island Marine 225 Hornbill, numerous shark species, turtle species
Protected Area
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Figure 5.4 Protected Areas and Restricted Fishing Areas in the Study Area
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5.5

5.5.1

5.5.2

PHYSICAL COMPONENTS
Climate and Meteorology

The weather and climate of Myanmar is primarily influenced by the Northeast
and the Southwest monsoons and the short transitional periods between them.
The southwest monsoon (June to September) is characterised by extensive cloud
cover, and light rain almost daily, interspersed with rain squalls or
thunderstorms. The northeast monsoon (December to April) brings less
cloud, scant rainfall, mild temperatures and lower humidity during winter
(Suwannathatsa et al 2012). The spring and autumn transition periods
between the monsoons (April and May, October and November) are generally
hot with very variable weather and heavy squalls.

Climate data is available from Dawei, which is located 140 km from the Project
Area and is the closest District. Within Myanmar, Dawei is affected first by
the southwest monsoon and is reported to experience an average of 142 rainy
days and 17.9 ft. of precipitation per year (FAO, 2014).

Over a 39-year period, the maximum temperature in Dawei was 35°C in April
and the lowest temperature was ~25°C in January (worldweatheronline). The
average temperature of Dawei is about 26°C year-round with April and May as
the hottest months. Annual variations above or below the average seldom
exceeds 3°C.

Average monthly wind speeds in the Andaman Sea in the vicinity of the Project
Area are reported to range from 3.5 m/s to 7.5 m/s (Steedman Science &
Engineering 1994). The most common wind direction is from the north-
northeast from November to April and southwest from May to October
(worldweatheronline).

The predominant surface currents at the central eastern area of the Andaman
Sea (where the Project Area is located) are generally towards to the south or
southeast during both the southwest monsoon and the northeast monsoon. In
both seasons, flows in the vicinity of the Project Area predominantly continue
to circulate southwards and eastwards, generally exiting the Andaman Sea to
the south of the Andaman Islands or Malacca Strait, as presented in Figure 5.5
(Soegiarto, 1985).

Oceanography and Hydrography

The predominant surface currents at the central eastern area of the Andaman
Sea (where the Project Area is located) are generally towards to the south or
southeast during both the southwest monsoon and the northeast monsoon. In
both seasons, flows in the vicinity of the Project Area predominantly continue
to circulate southwards and eastwards, generally exiting the Andaman Sea to
the south of the Andaman Islands or Malacca Strait, as presented in Figure 5.5.
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Figure 5.5

Predominant Surface Currents in the Andaman Sea in the Northeast and

Southwest Monsoon Seasons
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Data on temperature, salinity, oxygen, and fluorescence were recorded during
a survey of the waters of Tanintharyi Region was conducted in 2015 as part of
the ‘Dr. Fridtjof Nansen’ survey (Myanmar Ecosystem Survey, 2015) (Figure
5.6). Inthe east of the survey area (where the Project Area is located) the near-
surface temperatures (5 m depth) were around 32°C and salinity at 5 m ranged
from 31 to 34. Oxygen levels in surface waters were generally high (~4 - 5
ml/1), and showed relatively high variability.
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Figure 5.6

5.5.3

5.54

Near-surface (5m depth) Temperature, Salinity, Oxygen and Fluorescence along
the Tanintharyi Coastal Region
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Seabed Bathymetry and Composition

The bathymetry along the coast of Myanmar falls under two distinct types with
the narrow continental shelf and deep water in the north, which is typical of the
Bay of Bengal, and the wide continental shelf and shallow waters in the south,
which is typical of the Andaman Sea and the Gulf of Martaban. The Project
Area is located in the latter.

The Project Area is in water depths of around 110 m.
Natural Hazards
Storms and Cyclones

A tropical cyclone is a storm with rotating winds at speeds of greater than 74
miles per hour. Myanmar is vulnerable to cyclones, which often originate in
the Bay of Bengal during pre- and post-monsoon seasons. The Andaman
Sea/Bay of Bengal area averages two cyclones per year but can range from 0 to
four.
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5.5.5

Gale force winds (17.2 m/s or over) are mainly associated with local rain squalls
and with severe tropical storms or cyclones. The threat of cyclones affects
different areas at different times of the year, overall affecting all areas though
the major tracks do not tend pass over the Andaman Sea; i.e., over the Project
Area.

The Project is expected to take place Q4 2018 to avoid northeast monsoon storms
and cyclones which are most frequent from mid-May to early December.
Standard operating procedures for poor weather will be employed during such
an event.

Earthquakes

A review of available literature has shown that Myanmar is seismologically
unstable and vulnerable to earthquakes (Theilen and Pararas-Carayannis,
2009).  Historic records show that at least 15 major earthquakes with
magnitudes M>7.0 RS have occurred in Myanmar in the last hundred years.
Historical records of earthquakes are noted within the Study Area and the
magnitudes of the earthquakes were ranked 5 or less (Union of Myanmar, 2009).

Tsunami

Myanmar is an earthquake-prone country and at moderate risk for tsunamis.
Tsunamis have been recorded in the 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 (Union of Myanmar, 2009).

Water Quality and Properties

Water quality conditions in the Yetagun Field are known through primary data
collected in 2018 from marine baseline environmental surveys.
Environmental sampling locations where primary data have been collected are
shown in Figure 5.1.

Water Temperature and Salinity

Temperature, salinity, oxygen and fluorescence were recorded during a survey
of the waters of Tanintharyi Region was conducted in in 2015 as part of the ‘Dr.
Fridtjof Nansen’ survey (Myanmar Ecosystem Survey, 2015). In the east of the
survey area (wWhere the Project Area is located) the near-surface temperatures (5
m depth) were around 32°C and salinity at 5 m depth, ranged from 31 to 34
throughout the survey area. Oxygen levels in surface waters were generally
high (~4 - 5 ml/1), and showed relatively high variability. Nearshore waters
of the Tanintharyi Coast are influenced by inputs from large river rivers such
as "Ye", "Dawei", "Tanintharyi" and "Lenya" rivers. Information collected on
temperature, salinity, fluorescence and oxygen levels is presented visually in
Figure 5.6.

Based on primary data collected in Marine Baseline Survey in April 2018,
seawater temperature and salinity was largely similar among the sampling
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locations and vertical gradient in seawater temperature and salinity was
observed, in which temperature decreased and salinity increased progressively
from the surface to the bottom. A summary of seawater temperatures and
salinity levels at different depths at sampling location in the surrounds of the
Yetagun platform are presented in Table 5.5.

pH

Photosynthetic organisms consume CO», which in turn generates an increase in
pH. High pH values are thus evidence of a high production by
phytoplankton. Seawater pH was similar among sampling locations and in
general pH levels were observed to decrease with depth. The higher pH in
surface waters than at depth was indicative of the higher phytoplankton
production in these well-lit surface waters. A summary of pH levels recorded
at different depths at sampling location in the surrounds of the Yetagun
platform are presented in Table 5.5.

In comparison to National Environmental Quality (Emissions) Guidelines, pH
levels of ambient waters were well within discharge standards (pH 6-9) for this
parameter.

The amount of total suspended solids (TSS) refers to the weight of particulate
matter in a water sample which is an indication of the water turbidity or clarity.
Water turbidity is due to the presence of suspended matter consisting in silt,
detritic origin particles and planktonic organisms. In the marine environment,
turbidity is subject to sharp variations due to the episodic, dynamic events
which remobilise the sediment in suspension (such as swells or currents).
Inshore coastal waters tend to be more turbid than offshore open ocean waters
due to suspension of sediment by wave action in shallow waters and sediment-
laden runoff from the land. In surface waters, turbidity can be influenced by
the presence of phytoplankton.

Low TSS concentrations were recorded in water samples collected from the
Marine Baseline Survey in April 2018, which is typical of conditions in offshore
environments away from the influence of coastal processes. In 2018, TSS
concentrations in seawater samples were found to range <2 - 11 mg/l of
suspended solids. Similar (<2-3 mg/l) concentrations recorded throughout
the water column at each sampling station with the exception of at the middle
depth at station YA-4, where a slightly higher concentration (11 mg/l) was
recorded (Table 5.6). Overall, the TSS results revealed high water clarity
indicative of oceanic conditions, which were further corroborated by both the
low turbidity (0.4 - 0.9 NTU) in situ measurements and the measured deep light
penetration with the black and white Secchi disk visible to observers on deck
down to 20 to 25 depths (Table 5.5).

In comparison to National Environmental Quality (Emissions) Guidelines, TSS
levels of ambient waters were well below discharge standards (50mg/1) for this
parameter.
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Dissolved Oxygen, Chemical Oxygen Demand and Biological Oxygen Demand

At the time of sampling in April 2018, dissolved oxygen (DO) concentrations
were found to be similar among the sampling stations, ranging from 5.31 mg/1
in surface water to 3.30 mg/1 in bottom water (Table 5.6). As is typical, DO was
found to vary with water depth with higher concentrations recorded in the
surface water than those recorded in the middle and bottom of the water
column, which may be associated with higher photosynthetic activity at the
water surface and wave and wind mixing. Among the sampling stations, DO
concentrations at all depths at YA-4 and at the bottom depth at YA-2 were
recorded <4 mg/l indicating relatively low oxygen levels at the time of
sampling.

Biological oxygen demand (BOD) and chemical oxygen demand (COD)
measure the content of organic matter in the seawater. At the time of sampling
in April 2018, COD and BOD recorded in the collected water samples was low
with all samples exerting <20 mg/1 of COD and < 2 mg/1 of BOD (Table 5.5).
Overall, the COD and BOD measurements in 2018 indicated low organic
content with no evidence of organic pollution.

In comparison to National Environmental Quality (Emissions) Guidelines, BOD
and COD levels of ambient waters were well below discharge standards (30
mg/l and 125 mg/1 respectively) for these parameters.

Nutrients and Chlorophyll a

Nutrients in seawater are represented by dissolved inorganic substances
including nitrogen forms (ammonia, nitrites, nitrates), phosphorous, silica,
sulphur and various other trace elements. In the marine environment, the
main source of nutrients are runoff from the land and rivers (including sewage
and fertilisers), wind-driven continental upwelling and cycling of nutrients
from decomposition of organic remains. Nitrogen is considered the key
nutrient in the marine environment, as its availability is the most important
factor governing the rate of phytoplankton growth (primary production).

Water samples collected in the Marine Baseline Survey in 2018 were found to
contain slightly higher total nitrogen (TN) concentrations with increased depth
ranging from 0.1 mg/1 in surface waters to 0.4 mg/1 in bottom waters of the
water column (Table 5.5). Similarly, nitrate concentrations were found to
range <0.01 mg/1 in surface waters to 0.26 mg/1 in bottom waters of the water
column (Table 5.5). Ammonia concentrations in all samples from all depths
were <0.01 mg/l (Table 5.5). Total phosphorus (TP) concentrations also
showed slightly higher concentration with increase water depth ranging from
<0.01 mg/1in surface waters to 0.03 mg/1 in bottom waters of the water column
(Table 5.5). Opverall, results of the marine baseline survey indicated low
nutrient conditions at the Yetagun field, which is typical of offshore oceanic
environments. These low nutrient availability conditions were found to also
be reflected in the low chlorophyll a concentrations (<0.1 to 0.6 mg/1) (a proxy
for phytoplankton standing crop) that occurred in the collected water samples.
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In comparison to National Environmental Quality (Emissions) Guidelines, total
nitrogen, total phosphorus and ammonia levels of ambient waters were well
below discharge standards (10 mg/1, 2 mg/1 and 10mg/1 respectively) for these
parameters.

Metals

Dissolved metals are naturally present at trace levels in the marine environment
which is related to mineral composition of regional geology. In offshore
environments, oil and gas operations can introduce metals into the marine
environment via the temporary discharge of drilling fluids (although these
metals are tightly bound to barite and clay and thus of low bioavailability) and
through operational discharge of produced water (although due to low initial
concentrations and dilution effects, concentrations are reduced to undetectable
levels beyond the immediate vicinity of offshore facilities). Corrosion (e.g.,
from seawater cooling circuits and sacrificial anode anticorrosion system) also
result in introduction of dissolved metals, although at undetectable low
concentrations.

A summary of metal concentrations recorded in seawater samples collected in
the Marine Baseline Survey in 2018 are presented in Table 5.5. Based on the
analysis of the water samples, metal concentrations were found to be low and
are considered to be representative of an unpolluted offshore environment with
concentrations reflecting natural background conditions.

In comparison to National Environmental Quality (Emissions) Guidelines,
arsenic, copper, lead, zinc, chromium, cadmium and mercury levels of ambient
waters were well below discharge standards (100 ug/1, 500 png/1, 100 pg/1, 2,000
ng/1, 500 pg/1, 100 pg/1 and 10 pg/1 respectively) for these parameters.

Total Petroleum Hydrocarbons (TPH), Polycyclic Aromatic Hydrocarbons (PAH) and
Oil & Grease

Total petroleum hydrocarbon (TPH), polycyclic aromatic hydrocarbons and oil
and grease concentrations in all water samples collected in the Marine Baseline
Survey in April 2018 were below their respective detection limits with no
evidence of detectable contamination in the water column of the Study Area.
The only exception was a water sample collected at the surface from YA2, in
which a very low concentration (136 pg/1) of C15 - C28 was found, though the
reason for this value was not known but possibly related to bilge water
discharge from the survey vessel. TPH were analysed according to their
carbon fractions C6 - C9, C10 - C14, C15 - C28 and C29 - C36 with detection
limit of < 50, < 50, <100 and < 50 ug/1, respectively. Different PAHs were
analysed with detection limits of <2 ug/l and <4 ug/l depending on the
parameter (Table 5.6). The oil and grease concentration in all seawater samples
was <2 mg/1 or Non Detectable and were considered to be negligible. Overall,
the Marine Baseline Survey was taken as indicating no evidence of hydrocarbon
contamination at levels of environmental concern.
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In comparison to National Environmental Quality (Emissions) Guidelines, oil
and grease levels of ambient waters were well below discharge standards (10
mg/1 equivalent to 10,000 ug/1) for this parameter.
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Table 5.5

Marine Water Quality Survey Results Collected at Surface, Mid and Bottom depths within the Water Colummn

Parameter ASEAN Marine Water
Quality Criteria

Water Depth (m) 1.5 50 90 1.5 50 90 1.5 50 90 1.5 50 90

Transparency (Secchi depth) (m) 25 - - 21 - - 20 - - 21 - - -

pH 7.58 7.48 7.4 7.81 7.52 7.43 7.86 7.68 7.45 7.85 7.63 7.42 -

Turbidity (FNU) 0.4 0.5 0.9 0.9 0.5 0.5 0.3 0.4 0.5 0.5 0.5 0.6 -

Salinity (psu) 29.0 31.2 31.5 29.9 31.2 30.2 30.0 30.5 31.8 31.8 30.9 29.9 -
Increase not more than 2°C

Temperature (°C) 31.3 28.0 27.3 30.2 27.6 24.0 31.2 29.8 26.6 321 29.6 26.5 above the maximum
ambient temperature.

DO (mg/L) 5.31 4.66 4.63 4.86 422 3.84 3.67 3.86 422 3.79 3.58 3.30 4mg/L
Permissible 10%

TSS (mg/L) < 3 < 3 < < < < < ’ 1 < maximum increase over
seasonal average
concentration

Ammonia <0.01 <0.01 <0.01 <0.01 <0.01 <001 <0.01 <001 <001 <0.01 <001 <0.01 0.07mg/L

TP (mg/L) <0.01  0.02 0.03 <0.01  0.02 0.04 <0.01 <0.01 0.02 <0.01  0.01 0.03 -

Nitrate (mg/L) <0.01 0.05 0.13 <0.01 0.04 0.26 <0.01 <0.01 015 <0.01  0.02 0.22 0.06 mg/L

TN (mg/L) 0.1 0.2 0.3 0.1 0.2 04 0.1 <0.1 0.3 0.1 0.1 0.3 -

BOD (mg/L) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

COD (mg/L) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 -

Chlorophyll a (ug/L) <0.1 0.4 0.3 <0.1 0.3 0.1 <0.1 0.3 0.3 <0.1 0.6 0.2 -

Oil and Grease (mg/L) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.14mg/L

Metal -

- Chromium (ug/L) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 50 ug/L

- Mercury (ug/L) <0.05 <0.05 <005 <005 <0.05 <005 <0.05 <005 <005 <0.05 <005 <005 0.16ug/L

- Arsenic (ug/L) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 -

- Cadmium (ug/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 10 ug/L

- Copper (ug/L) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 8ug/L

- Lead (ug/L) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 8.5ug/L

- Zinc (ug/L) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 -

TPH (ug/L)

- C6-C9 <20 <20 <20 <20 <20 <20 —- <20 <20 <20 <20 <20 -

- C10-C14 <50 <50 <50 <50 <50 <50 -— <50 <50 <50 <50 <50 -

- (C15-C28 <100 <100 <100 136 <100 <100 - <100 <100 <100 <100 <100 -

- C29-C36 <50 <50 <50 <50 <50 <50 -—- <50 <50 <50 <50 <50 -

PAHs (ug/L) -
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Parameter ASEAN Marine Water

Quality Criteria

Water Depth (m) 15 50 90 1.5 50 90 1.5 50 90 1.5 50 90
- Naphthalene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- 2-Methylnaphthalene <2 <2 <2 <2 <2 <2 . <2 <2 <2 <2 <2 -
- 2-Chloronaphthalene <2 <2 <2 <2 <2 <2 -—-- <2 <2 <2 <2 <2 -
- Acenaphthylene <2 <2 <2 <2 <2 <2 e <2 <2 <2 <2 <2 -
- Acenaphthene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Fluorene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Phenanthrene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Anthracene <2 <2 <2 <2 <2 <2 . <2 <2 <2 <2 <2 -
- Fluoranthene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Pyrene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- N-2-Fluorenyl Acetamide <2 <2 <2 <2 <2 <2 e <2 <2 <2 <2 <2 -
- Benz(a)anthracene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Chrysene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Benzo(b) &

Benzo(k)fluoranthene <4 <4 <4 <4 <4 <4 - <4 <4 <4 <4 <4 i
- 712-

Dimethylbenz(a)anthracene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 )
- Benzo(a)pyrene <2 <2 <2 <2 <2 <2 -—- <2 <2 <2 <2 <2 -
- 3-Methylcholanthrene <2 <2 <2 <2 <2 <2 e <2 <2 <2 <2 <2 -
- Indeno(1.2.3.cd)pyrene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Dibenz(a.h)anthracene <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 -
- Benzo(g.h.i)perylene <2 <2 <2 <2 <2 <2 -—- <2 <2 <2 <2 <2 -

- Low Molecular Weight PAH -
- High Molecular Weight PAH -
- Total PAH -

Note:
Low molecular weight PAHs are the sum of concentrations of acenaphthene, acenaphthalene, anthracene, fluorene, 2-methylnaphthalene, naphthalene and phenanthrene.

High molecular weight PAHs are the sum of concentrations of benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene and pyrene.
Note: ND- Not Detected (ie lower than detection limit)

* Glass bottle containing sample for TPH/PAH analysis for YA-3S was found broken following transit to the overseas laboratory.
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5.5.6

Table 5.6

5.5.7

Sediment Characteristics

Sediment composition is an important factor in determining the short and long
term fate of contaminants in the marine environment. It is well established
that the ability of many contaminants to become associated with sediments is a
function of the particle size (specific surface area) of the sediment, thus finer
sediments have a greater potential to contain higher concentrations of
contaminants, if present.

Primary marine baseline surveys in April 2018 established that seabed areas in
the Yetagun field were found to mostly consist of clayey sediment. A
summary of the seabed characteristics for samples collected in April 2018 are
presented in Table 5.6.

Physical Characteristics of Marine Sediment Recorded in April 2018

. Clay (%) . Modified
Location Silt (%) Sand (%) Gravel (%) Classification
Yetagun
Field
3 Greyish brown, slightly
YA1 12 85 0 clayey, silty SAND with
shell fragments
3 Greyish brown, slightly
YA2 10 87 0 clayey, silty SAND with
shell fragments
3 Greyish brown, slightly
YA3 10 87 0 clayey, silty SAND with
shell fragments
3 Greyish brown, slightly
YA4 13 84 0 clayey, silty SAND with
shell fragments
Sediment Quality

Total Organic Carbon

Total Organic Carbon (TOC) is the material derived from decaying organisms,
bacterial growth, and metabolic activities of living organisms. It is generally
considered to be both a measure of the amount of available food for detritus
feeders within sediments and a measure of the total amount of oxidisable
organic material. The amount of TOC can be an important influence on the
community structure of benthic assemblages and is also an important factor
governing sediment quality as it influences the chemical partitioning and
bioavailability of any contaminants present.

The content of organic matter found to occur in seabed sediment from samples
collected in the Marine Baseline Survey in April 2018 are presented in Table 5.7.
The organic content of marine sediments was found to be similar at all sampling
stations ranging from 0.16 to 0.21% and was considered typical of unpolluted
offshore marine environments.
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Total Petroleum Hydrocarbons (TPH), Polycyclic Aromatic Hydrocarbons (PAH), Oil
and Grease

Seabed sampling for the Marine Baseline in April 2018 found total hydrocarbon
concentration in all sediment samples was < 1 mg/kg, and the oil and grease
concentration in all samples was < 0.1 %. In the same way, concentration of
individual PAHs in all samples were found <0.5 mg/1 or <1 mg/kg depending
on detection levels for individual PAH compounds.

TPH were analysed according to their carbon fractions (C6 - C9, C10 - C14, C15
- C28 and C29 - C36). No concentrations above the detection limit were
registered for all hydrocarbon fractions in any of the sediment samples
collected. Concentrations of the C6 - C9, C10 - C14, C15 - C28 and C29 - C36
fractions in all sediment samples were < 5, < 50, <100 and < 100 mg/kg
respectively.

PAHs were analysed for individual PAH compounds. As with TPH, no
concentrations above the detection limit were found to occur for all PAH
compounds in any of the samples. PAHs were found to be undetectable (i.e.
<0.5 mg/kg or <1 mg/1 depending on PAH compound).

Overall, no evidence of hydrocarbon contamination was found in the collected
marine sediment samples from the field area.

Metals

Concentrations of metals in different sampling locations from the Marine
Baseline Survey in April 2018 are presented in Table 5.7. Based on the results,
no marked spatial differences in metal concentrations in the marine sediments
were observed between the sampling stations. Metal concentrations were
considered to be indicative of naturally-occurring background metal
concentrations with no metal at concentrations of environmental concern
recorded at the sampled Yetagun Field area.

PCB

Polychlorinated biphenyls (PCB) are synthesised chemicals that were
historically used in the manufacture of certain fluids particularly for electrical
equipment. Although PCB are subject to bans internationally, PCBs are
known to persistent in the environment with a tendency to sink in water.
Analysis of collected marine sediment from the field area found no evidence of
PCB contamination. No detectable levels of PCB were found in any of the
collected sediment samples at the Yetagun Field.
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Table 5.7

Marine Sediments Survey Results

Parameter

Total Organic Carbon (%)
Metals

Arsenic (mg/kg)

Cadmium (mg/kg)
Chromium (mg/kg)
Copper (mg/kg)

Lead (mg/kg)

Mercury (mg/kg)

Nickel (mg/kg)

Silver (mg/kg)

Zinc (mg/kg)

Oil & Grease (%)

TPH (mg/kg)

- Ce-C9

C10-C14

C15-C28

- C29-C36

PAHs

Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

N-2-Fluorenyl Acetamide
Benz(a)anthracene
Chrysene

Benzo(b) &
Benzo(k)fluoranthene

7.12-
Dimethylbenz(a)anthracene
Benzo(a)pyrene
3-Methylcholanthrene
Indeno(1.2.3.cd)pyrene
Dibenz(a.h)anthracene
Benzo(g.h.i)perylene

Low molecular weight PAH
High molecular weight
PAH

Total PAH

Total Polychlorinated
biphenyls (PCB) (mg/L)

YA1

0.16

<0.2
20

0.05
18
<1.0
35
<0.1

<2
<50
<100
<100

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<35

<3.0
<10.5
<0.1

YA2

0.2

<0.2
20

0.09
18
<1.0
36
<0.1

<2
<50
<100
<100

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<3.5

<3.0
<10.5
<0.1

YA3 YA4
0.2 0.21
5 5
<02 <0.2
18 19

4 4

7 8
0.05 0.08
15 16
<1.0 <1.0
30 34
<0.1 <0.1
<2 <2
<50 <50
<100 <100
<100 <100
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<1 <1
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<3.5 <3.5
<3.0 <3.0
<105 <10.5
<0.1 <0.1

ISQG Trigger Level
Low High
20 70
15 10
80 370
65 270
50 220
015 1

21 52
1.0 37
200 410
550 -

160 2100
16 500
44 640
19 540
240 1500
600 5100
665 2600
261 1600
384 2800
430 1600
63 260
552 3160
1700 9600
4000 45000
23 -

Note:

(1) Interim Sediment Quality Guidelines (ISQG) are Australian criteria for marine sediments provided for

reference only in the absence of Myanmar national criteria.

(2) Sum LPAH- Low molecular weight PAHs are the sum of concentrations of acenaphthene,

acenaphthalene, anthracene, fluorene, 2-methylnaphthalene, naphthalene and phenanthrene

(3) Sum HPAH - High molecular weight PAHs are the sum of concentrations of benzo(a)anthracene,

benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene and pyrene.
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Table 5.8 Marine Sediments Survey Results of PSD, TOC, TPH and Metals

Parameter YAl YA2 YA3 YA4 ISQG Trigger Level
Low High

Particle Size Distribution

- Gravel (%) (>2.00mm) 0 0 0 0 - -

- Sand (%) (0.063 - 2.00mm) 85 87 87 84 - -

- Silt (%) (0.002 - 0.063mm) 12 10 10 13 - -

- Clay (%) (<0.002mm) 3 3 3 3 - -

TOC (%) 0.16 0.2 0.2 0.21 - -

Oil & Grease (%) <0.1 <0.1 <0.1 <0.1

TPH (mg/kg) 550 -

- Ce-C9 <2 <2 <2 <2 - -

- C10-C14 <50 <50 <50 <50 - -

- C15-C28 <100 <100 <100 <100 - -

- C29-C36 <100 <100 <100 <100 - -

Metals

Arsenic (mg/kg) 8 7 5 5 20 70

Cadmium (mg/kg) <0.2 <0.2 <0.2 <0.2 1.5 10

Chromium (mg/kg) 20 20 18 19 80 370

Copper (mg/kg) 3 5 4 4 65 270

Lead (mg/kg) 8 8 7 8 50 220

Mercury (mg/kg) 0.05 0.09 0.05 0.08 0.15 1

Nickel (mg/kg) 18 18 15 16 21 52

Silver (mg/kg) <1.0 <1.0 <1.0 <1.0 1.0 3.7

Zinc (mg/kg) 35 36 30 34 200 410

PAHs

Naphthalene <0.5 <0.5 <0.5 <0.5 160 2100

2-Methylnaphthalene <0.5 <0.5 <0.5 <0.5 - -

2-Chloronaphthalene <0.5 <0.5 <0.5 <0.5 - -

Acenaphthylene <0.5 <0.5 <0.5 <0.5 16 500

Acenaphthene <0.5 <0.5 <0.5 <0.5 44 640

Fluorene <0.5 <0.5 <0.5 <0.5 19 540

Phenanthrene <0.5 <0.5 <0.5 <0.5 240 1500

Anthracene <0.5 <0.5 <0.5 <0.5 - -

Fluoranthene <0.5 <0.5 <0.5 <0.5 600 5100

Pyrene <0.5 <0.5 <0.5 <0.5 665 2600

N-2-Fluorenyl Acetamide <0.5 <0.5 <0.5 <0.5 - -

Benz(a)anthracene <0.5 <0.5 <0.5 <0.5 261 1600
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Parameter YAl YA2 YA3 YA4 ISQG Trigger Level

Low High

Chrysene <0.5 <0.5 <0.5 <0.5 384 2800
Benzo(b) & Benzo(k)fluoranthene <1 <1 <1 <1 - -
7.12-Dimethylbenz(a)anthracene <0.5 <0.5 <0.5 <0.5 - -
Benzo(a)pyrene <0.5 <0.5 <0.5 <0.5 430 1600
3-Methylcholanthrene <0.5 <0.5 <0.5 <0.5 - -
Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5 - -
Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5 63 260
Benzo(g.h.i)perylene <0.5 <0.5 <0.5 <0.5 - -
Low molecular weight PAH 552 3160
High molecular weight PAH 1700 9600
Total PAH 4000 45000
Total Polychlorinated biphenyls (PCB) (mg/L) <0.1 <0.1 <0.1 <0.1 23 -

Note

(4) NAGD Screening Levels are the same as ISQG-Low Trigger Levels

Cells highlighted in grey indicating that the stations exceed the ISQG-Low Trigger Levels

)
)
6) ND - Not Detected (ie lower than limit of reporting)
) Sum LPAH- Low molecular weight PAHs are the sum of concentrations of acenaphthene, acenaphthalene, anthracene, fluorene, 2-methylnaphthalene, naphthalene and phenanthrene
)

Sum HPAH - High molecular weight PAHs are the sum of concentrations of benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene and pyrene.
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5.6

5.6.1

BIOLOGICAL COMPONENTS
Offshore Benthic Habitats

The Yetagun Field in Blocks Block M-12, M-13 and M-14 encompasses relatively
deep water habitats of the continental shelf (>100m water depths). The deeper
water communities (e.g. continental shelf) within the Area of Influence are
thought to be composed of common, well-represented and widely distributed
species such as polychaetes, molluscs and echinoderms.

A quantitative assessment of macroinvertebrate community structure and
distribution of the Ayeyarwady continental shelf was undertaken during a
survey in 2002 (Ansari et al, 2011). The survey, which had some stations
spanning the continental shelf within and adjacent to Block M-12, M-13 and M-
14, identified 27 major taxa, including polychaete (32.4%), crustacean (25%),
mollusca (4.2%) and echinodermata (4.5%). Abundance of benthic
invertebrates was found higher at inshore coastal water compared to offshore
areas.

A survey to investigate macrobenthic faunal communities in the vicinity of the
Yetagun platforms was previously conducted in 1998 for previous EIA Studies
for the field development and export pipeline (AATA 1998). Samples were
collected from eight stations spanning the vicinity of the Yetagun Complex to
nearshore environment along the export pipeline route. =~ The survey recorded
that sediments were generally dominated by polychaete worms with the
exception of arthropods at two stations near the Yetagun platforms.
Macrobenthos abundance was found be lowest abundance and less diverse at
the deeper stations near the Yetagun platform compared to the shallow
nearshore environment.

Given data from 1998 were considered not recent enough to inform this EIA
Study, a new primary marine baseline survey was conducted. Benthic grab
sampling of the seabed habitat within the surrounds of the Yetagun-A
production platform, where drilling operations will occur, were conducted in
April 2018.

The survey in April 2018 recorded a total of 31 individual organisms, with a
total biomass of 0.283 g in 4 sediment grab samples. The specimens belong to
7 Phyla (Annelida, Arthropoda, Chordata, Cnidaria, Echinodermata, Mollusca
and Nemertinea), from a total of 15 Families in 7 Classes. A summary of the
numerical abundance, biomass and taxonomic richness of macro-benthos
inhabiting the seafloor habitat within the operational area in 2018 is provided
in Table 5.9.

ENVIRONMENTAL RESOURCES MANAGEMENT PCML
PCML_INFILL EIA_RESPONSE TO ECD COMMENTS_V1_26 MARCH.DOCX MARCH 19
5-31



Table 5.9

Table 5.10

Macrobenthos Abundance, Biomass and Taxonomic Richness Recorded in April
2018

Total Total No of No of No of No of

Location abundance biomass species families classes phyla
(grab) (g/grab)  (grab) (grab)

YA1 6 0.0492 6 5 2 2

YA?2 4 0.0222 4 4 3 2

YA3 7 0.0933 7 6 5 5

YA4 14 0.1184 11 9 3 3

Mean 7.75 0.0708 7 6 3.25 3

In April 2018, it was found that, overall, the majority (54.84%) of the number of
macrobenthic organisms (i.e. abundance) recorded at Yetagun field were from
the Class Polychaeta (Phylum Annelida (marine worms), followed by Class
Crustacea (Phylum Arthopoda, 22.58 of the total). At sampling locations,
assemblages were dominated by polychaete worms or crustaceans (Phylum
Arthropoda), which was the same finding as reported from surveys in 1998.

A summary of the percentage abundance of different Classes of macrobenthic
organisms in sediment from different sampling locations is provided in Table
5.10.

Percentage (%) Abundance of Main Groups of Macrobenthos in Seabed
Sediments from Sampling Stations in April 2018

Anopla Ribbonworm 0.00  0.00 14.29 14.29 7.14
Anthozoa Anemone 0.00 0.00 14.29 0.00 3.57
Crustacea Crustacean 0.00  50.00 28.57 2143 25.00
Gastrapoda Snail 0.00  25.00 0.00 0.00 6.25
Osteichthyes Fish 16.67  0.00 0.00 0.00 417
Polychaeta Bristleworm 83.33  25.00 28.57 64.29 50.30
Stelleroidea  Brittlestar 0.00  0.00 14.29 0.00 3.57

In conclusion, benthic grab sampling in the surrounds of the proposes drilling
centre at the Yetagun field in April 2018 have revealed a sparse abundance, high
variability and low diversity of infauna dominated by bristleworms
(polychaetes) with other fauna including crustaceans, ribbonworms, anemones,
gastropods, fish and brittlestars. The benthic habitat within the study area
spanning the outer continental shelf consists of bare, unconsolidated sandy and
muddy sediments supporting a sparse assemblage of benthic organisms.
Based on the grab samples collected in 2018, the abundance of microbenthic
organisms inhabiting the seabed across the seabed near the proposed drilling
centre was found to be patchy but with similar low abundance at each sampled
locations with benthic organisms in samples mainly consisting of small-bodied
individuals. Overall the infauna associated with the soft unconsolidated

ENVIRONMENTAL RESOURCES MANAGEMENT PCML
PCML_INFILL EIA_RESPONSE TO ECD COMMENTS_V1_26 MARCH.DOCX MARCH 19
5-32



5.6.2

sediment at the Yetagun field are expected to be widespread and well-
represented along the continental shelf in the region and thus regarded as low
sensitivity.

Given the deeper water depths at the Yetagun field (approximately 110 m),
insufficient light reaches the seabed to allow the growth of primary producers
such as seagrass, macroalgae or zooxanthellate scleractinian (reef building)
corals and these groups are absent from the seabed in the vicinity of the
operational area.

Coastal Habitats within the Study Area

Although the Project is located over 140 km from the mainland and 100 km from
outlying islands, the following sections provide a brief overview of the coastal
habitats neighbouring the Project Area Given the distance between habitats
and Project activities, it is unlikely that there will be any impact on these coastal
receptors. The locations of coastal habitats are shown in Figure 5.7.

Coral Habitats

UNEP satellite analyses show that coral reefs (usually fringing or patch reefs in
Myanmar) occur along the coast of Tanintharyi Region. The coral formation
in Myeik Archipelago consists of fringing reefs, submerged pinnacles and
seamounts, limestone caves, sheer and sloping rock walls, and boulder-strewn
sand bottoms (BOBLME, 2015). The number of coral species has increased
significantly (51 species in 1972 to 512 species in 2014) as a result of the recent
data researched by the Marine Science Department at Mawlamyine University.
These 512 species were recorded from 24 islands of the northern Myeik
Archipelago.

Given that the water depth ranges from 104 m to >1,000 m within the Blocks, it
is unlikely that coral reefs are present.

Mangroves

Along the Tanintharyi Region coastline, there are well developed mangrove
areas distributed along the sheltered side of islands, river mouths and fringing
tidal river areas. There are also mangrove stands for sheltered areas along the
coast. Mangroves recorded along the Tanintharyi Region coast include
Rhizophora, Xylocarpus, Avicennis, Bruguiera, Sonneratia and Ceriops.  The
predominant species in the Tanintharyi coastal mangroves are Rhizophora
mucronata and Rhizophora apiculata. The known distribution of mangrove
habitat in the Study Area along the Tanintharyi Region coast is illustrated in
Figure5.7.

Reclamation of mangrove areas is well recorded in the Study Area. The use of
mangrove forest for agricultural land and firewood in Tanintharyi Region,
Ayeyarwady Delta and Rakhine State regions, has seen a reduction in the
recorded 85,533 ha of mangroves at the beginning of the 1990s by
approximately 50 percent in 2002 (U Tin Tun).
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Seagrass

Seagrass beds occur along the nearshore habitats of the Tanintharyi Region and
typically occur in less than 65 ft. (20 m) water depth in sheltered intertidal or
subtidal areas (Short FT, et al, 2001). Seagrass beds are expected to serve as
nurseries and habitats for fish and invertebrates, and may also provide a food
source (except Enhalus acoroides - a fibrous species) for species of international
and national conservation interest including marine turtles and dugongs
(Dugong dugon). Dugongs feed almost exclusively on seagrass (Lanyon, et al.,
1989). Locally, seagrasses are known as "Leik Sar Phat Myet", meaning grass
for the turtles. Seagrasses are recorded from the coasts of Tanintharyi Region,
south Mon State and Rakhine State and, but are reported to be absent from the
delta zone of the Ayeyarwady River mouths and Gulf of Mottama due to high
turbidity, hypo-salinity and mud silt substrate (Novak et al. 2009).

Based on data from U. Soe-Htun and Tint Swe (2013), Myanmar has 10 species
of seagrass. 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 typically dominant in seagrass beds. Most of
these seagrass species are found in Tanintharyi coastal areas.

RAMSAR sites

The Ramsar Convention is an international treaty for the conservation and
sustainable use of wetlands. In Myanmar, four sites have been designated:

e Moeyungyi Wetlands Wildlife Sanctuary in Bago Region;
e Indawgyi Wildlife Sanctuary in Kachin State;

¢ Meinmahla Kyun Wildlife Sanctuary with the Outer Delta Islands in the
Ayeyawaddy Delta; and

e The northern part of the Gulf of Mottama.

The nearest RAMSAR site to the Project Area is the Gulf of Mottama, covering
an area of 42,500 hectares, which is situated at the mouth of the Sittaung River
(Figure 5.8). The site supports a large number of species including marine fish,
invertebrates and up to 90,000 migratory water birds in the non-breeding
season. Among these water birds is the critically endangered spoon-billed
sandpiper (Eurynorhynchus pygmeus), of which the site hosts more than half of
the remaining global population.!

1 https;//www.ramsar.org/news/myanmar-designates-the-gulf-of-mottama-as-a-ramsar-site
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Figure 5.7 Sensitive Coastal Habitats in the Study Area
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Figure 5.8 RAMSAR Sites in Relation to the Project Area
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5.6.3

Plankton

There are limited data on the species composition, abundance and distribution
of plankton within the Study Area. A survey to investigate phytoplankton
and zooplankton communities in the vicinity of the Yetagun platforms was
previously conducted in 1998 for previous EIA Studies for the field
development and export pipeline (AATA 1998). Phytoplankton were found
to be represented by typical forms that are common in tropical marine
environments of the Indian Ocean.  Algal groups included diatoms,
dinoflagellates,  cyanobacteria, silicoflagellates,  prasinophytes, and
prynesiophytes. The survey found lower phytoplankton abundance near the
Yetagun platform compared to abundance at nearshore locations, which likely
reflected higher nutrient availability in nearshore waters from terrestrial runoff.
As is typical, zooplankton communities were found dominated by copepods at
all stations with no clear trend in abundance away from coast. Oceanic taxa
such as the copepod Candacia pachydactyla and pteropods Diacra quadridentata
were indicators of deeper water environment being only found from the
deepest waters near the Yetagun platforms.

Given data from 1998 were considered not recent enough to inform this EIA
Study, a new primary marine baseline survey was conducted. Phytoplankton
and zooplankton sampling of the water column at four locations within the
surrounds of the Yetagun-A production platform, where drilling operations
will occur, were conducted in April 2018.

The survey in April 2018 recorded a total of between 46,810 to 149,856 algal
cells/L in four water column-integrated samples. The specimens belong to
two Divisions (Cyanophyta, Chromophyta), three Classes (Cyanophyceae,
Bacillariophyceae, Dinophyceae), 20 Families and 23 Species. Of the major
algal groups (Classes), surveys found phytoplankton were dominated by either
diatoms (Bacillariophyceae), or cyanobacteria (Cyanophyceae). As is typical,
dinoflagellates (Dinophyceae) contributed only a small portion of the
phytoplankton community. = Common phytoplankton species included
representatives of Nitzschia, Oscillatoria and Rhizosolenia which are common
cosmopolitan and tropical neritic species.

A summary of the numerical abundance and taxonomic richness of
phytoplankton inhabiting the pelagic habitat within the operational area in 2018
is provided in Table 5.11. A summary of the relative abundance of the major
algal groups (Classes) is presented in Table 5.12.
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Table 5.11

Table 5.12

Table 5.13

Phytoplankton Abundance and Taxonomic Richness Recorded in April 2018

Total

Location Abundance IN[) . of No - of No of Nf’ - of
(cells/L) Species Families Classes Divisions

YA1 96,032 18 18 3 2

YA2 46,810 19 18 3 2

YA3 149,856 17 15 3 )

YA4 48,380 18 17 3 2

Mean 85,270 18 17 3 ’

Relative Abundance of Algal Groups (Classes) Recorded in April 2018

Location Diatoms Cyanobacteria Dinoflagellates
(Bacillariophyceae) (Cyanophyceae) (Dinophyceae)

YA1 50.2 41.3 8.5

YA2 14.1 73.1 12.8

YA3 74.6 20.3 5.1

YA4 29.2 55.0 15.8

Mean 42.0 47.4 10.5

For zooplankton, the survey in April 2018 recorded a total of between 855 to
1,377 individuals/ m3 from the 4 vertical haul samples from the upper ~25m of
the water column, which was similar to previous findings from the 1998 survey.
The specimens belonged to 8 Phyla (Protozoa, Chaetognatha, Annelida,
Arthropoda, Mollusca, Echinodermata and Chordata) and 9 Classes (Sarcodina,
Ciliata, Sagittoidea, Polychaeata, Crustacea, Gastropoda. Bivalvia, Echinoidea
and Larvacea) and 14 taxa. A summary of the numerical abundance and
taxonomic richness of zooplankton inhabiting the pelagic habitat within the
operational area in 2018 is provided in Table 5.13.

Zooplankton Abundance and Taxonomic Richness Recorded in April 2018

. Uizl No of taxa (net No of classes No of phyla
Location abundance haul) (net haul) )
(ind/m?)
YAl 1,377 14 9 7
YA2 1,585 14 9 7
YA3 855 14 9 7
YA4 1,056 13 8 7
Mean 1,218 14 9 7

In April 2018, it was found that, overall, the majority (79.4%) of the number of
zooplankton organisms (i.e. abundance) recorded at Yetagun field were from
the Class Crustacea (Phylum Arthropoda), followed by Class Larvacea (Phylum
Chordata, 9.5% of the total) and the Class Sagittoidea (Phylum Chaetognatha,
52% of the total). At sampling locations, zooplankton assemblages were
dominated by copepods (Phylum Arthropoda), which was the same finding as
reported from surveys in 1998.
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Table 5.14

5.6.4

A summary of the density abundance of different Classes of zooplankton
organisms in the upper pelagic habitat from different sampling locations is
provided in Table 5.14.

Density (individuals/m3) of Main Groups of Zooplankton in Pelagic Habitat
(upper 25m) from Sampling Stations in April 2018

Common Name

Sarcodina ~ Ameoba 8 9 8 0 6
Ciliata Ciliate 4 32 7 5 12
Sagittoidea Arrow worm 60 83 42 72 65
Polychaeta  Bristleworm larvae 7 4 2 0 3
Crustacea  Cyclopoid Copepod 278 211 126 189 201
Calanoid Copepod 288 185 126 219 205
Harpacticoid Copepod 48 41 16 31 34
Nauplius of Copepod 500 792 391 397 520
(larvae)
Copepod Zoea (larvae) 2 18 8 7 9
Gastropod  Sea snail larvae 38 28 23 31 30
Bivalvia Bivalve larvae 15 8 6 6 9
Echinoidea Sea urchin larvae 7 9 11 10 9
Larvacea Larvacean 120 163 89 90 115

Plankton populations are naturally extremely patchy and variable over time.
Most species of plankton have short generation times, high fecundity and high
abundance over a large area, particularly, in the open water, offshore
environment. For these reasons plankton populations within the Project Area
are not considered to be potentially impacted by the project activities

Fish

Fish communities in the Study Area occupy a range of habitats from coral and
rocky reefs and seagrass habitat in shallow waters to deep-water habitats below
the sun-lit euphotic zone (>200 m or 650 feet) in open ocean, and the open water
pelagic zone. As the Project is located in water depths of approximately 357
ft. (109m), the focus of this section will be on fish species that inhabit this area.

A fisheries survey was conducted by the Institute of Marine Research (IMR)
Norway in 2015 on the Tanintharyi inner shelf (between 66 - 164 feet water
depth) (Krastad et al, 2015). Leiognathidae (pony fishes) was the most
important group with catch rates of 34.4 kg/h followed by the Cephalopoda
(octopus and squid) (28.8 kg/h) who showed the biggest catch rate in the survey
area in this region. The following groups were Synodontidae (Lizardfish)
(14.6 kg/h), Carangids (jacks) (14.4 kg/h), and Scombrids (mackerels) (6.8

kg/h).
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5.6.5

Whale sharks (Rhincodon typus) are listed as a species of conservation concern
of the IUCN Red List and have been observed in the waters offshore
Tanintharyi Region (pers comm with fishermen). This species is highly
migratory occurring in both tropical and temperate waters, though there is a
general lack of knowledge on many aspects of whale shark biology, including
definitive migration patterns.

Marine Mammals

Cetaceans (Whales and Dolphins)

A total of 25 cetacean (whale and dolphin) species have been recorded as either
Confirmed or Probable in Myanmar waters (Holmes et al. 2014; IUCN, 2017).

Of the whale and dolphin species potentially present in Myanmar waters, most
are far-ranging migratory oceanic species while several others are coastal
species with closer affinities to shallow water habitat areas and estuarine areas.
IUCN:-listed threatened cetacean species in Myanmar waters are oceanic species
that typically inhabit offshore open waters, namely 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 (ASEAN, 1985). Other
common open water 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 listed as Least Concern and Data Deficient on
IUCN Red List, respectively.

From conservations with local fishermen, dolphins are regular seen and are
commonly caught in gillnets and crab nets. It is assumed that all the whales
listed above could be present in the Project Area given the wide ranges of these
animals.

Sirenians (Dugongs)

The Dugong (Dugong dugong) is a large, herbivorous, exclusively marine
mammal and is the only extant (living) member of the family Dugonidae. Itis
one of the only four extent species of the order Sirenia. Dugong is listed as
vulnerable to extinction by the IUCN Red List of Threatened Species (IUCN,
2017), 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).
Along with the Irrawaddy dolphin (Orcaella brevirostris); dugong are also
protected under the Myanmar Protection of Wildlife and Conservation of
Natural Areas Law since 1994 under the category “completely protected”.

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
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5.6.6

Table 5.15

Kyunn Island, as well as waters in the Rakhine Coast, has been reported by local
communities (Ilangakoon and Tun, 2007).

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 5.15. From IUCN data, the Hawksbill, Green, Olive Ridley and
Leatherback turtles are most likely to be present in the Project Area (Table 5.15).

Distribution of marine Turtles in Andaman Sea

Species
Location Hawksbill Green Loggerhead Olive Ridley Leatherback
(Eretmochelys (Chelonia (Caretta (Lepidochelys (Dermochelys
imbricata) mydas) caretta), aolivacea), coriaceaq)
Ayey arwady Ayeyarwady
Reglqn, Region,
Ayey arwady  Rakhine Rakhine Ayeyarwady
Region, State, Mon State Region
Rakhme S’Fate, Stat(.e, . Rakhine Mon State, Taninthayi
Myanmar Taninthayi Taninthayi . . .
. . State Taninthayi Region and
Region and Region and Region and Yangon
Yangon Yangon Yangon Region
Region Region Region (Coco
(Coco Island)
Island)
TUCN iti
uc Critically Endangered  Endangered Vulnerable Vulnerable
Status? Endangered

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

Turtles undertake migrations from foraging areas to mating, inter-nesting and
nesting areas (Miller 1997).
to 50 years old) undertake the migration from coastal shallow foraging areas to

In general, mature adult turtles (approximately 30

shallow water inter-nesting areas near nesting beaches every two to eight years.
On arrival, turtles mate in the waters adjacent to nesting beaches and females
may nest multiple times at approximately two week intervals before returning
to foraging areas. Eggs hatch after eight to 10 weeks of incubation with
hatchings dispersing into the open ocean where they forage for the next five to
20 years. The nearest potential turtle nesting site is on the Moscos Islands.
The green turtle (Chelonia mydas) is known to nest here, which is listed on the
IUCN Red List as Endangered (WCS, 2014).

UNEP data suggest sandy shore habitat along Moscos Island and the adjacent
Tanintharyi coastline are nesting sites for species including green turtles,
hawksbill, Olive Ridley and Leatherback (UNEP, 2017). Annual turtle nesting

1 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=article&id=21&Itemid=27
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5.6.7

5.7

5.7.1

activity in Myanmar waters is reported to occur between September and March
with the peak period of activity occurring from December to January. Given
the location of the Project Area in relation to known nesting beaches, there is a
potential for marine turtles to be present within these blocks when traversing
open waters to and from seasonal nesting areas and adjacent mating areas. All
known nesting beaches are outside the Project Area.

Seabirds

The most abundant group of seabirds in offshore Myanmar are the terns, of
which 13 species regularly occur. Other seabirds which may use these waters
include gulls, storm petrels, Jaegers (also known as Skuas), tropic birds,
boobies, noddies and frigatebirds. Seabird species tend be highly migratory,
far ranging and widely distributed away from breeding areas. Offshore
Myanmar waters are used by seabirds for foraging and loafing (resting).
Islands and islets can also be used for roosting, resting and moulting. Only
two species, the Little Tern (Sterna albifrons) and the Brown Booby (Sula
leucogaster), are reported to have breeding colonies in Myanmar. Outlying
islands of the Myeik Archipelago and Moscos Island which are located about
88 km and over 100 km respectively from the potential well locations is
expected to be potential suitable nesting site for individuals of these species,
though this is not confirmed by observation. However, no Important Bird and
Key Biodiversity Areas identified for the presence of seabird species are
reported from the Study Area.

Of the seabird species that occur in the Study Area, only species of seabird that
spend large quantities of time underwater while foraging for food, either
underwater swimmers or aerial divers, are considered potentially vulnerable to
underwater sound impacts. Feeding by seabirds involves snatching prey
items from or below the water surface (terns, noddies, tropic birds, frigate birds,
gulls), by paddling (petrels) and mainly kleptoparasitism (i.e. taking from
others) (jaeger). Of the species potentially present, only boobies feed by aerial
diving.

Although detailed data on distribution, abundance, habitat utilisation and
seasonality of seabirds specific to the Study Area are limited at present, noting
the above it can be conservatively assumed that seabirds may be expected to
occasionally pass within or close by to the Project Area.

INFRASTRUCTURE AND SERVICES
Education and Schools

Myanmar Census data (Myanmar population and housing census, 2015) notes
that Tanintharyi Region had 1,007 primary schools, 142 middle schools, and 102
high schools. The literacy rate for youth between the ages of 15 to 24 years
was higher than the overall literacy rate of Myanmar at 95.8%. The literacy
rate of females is reported to be higher than that of the males. The number of
university and schools in Tanintharyi Region are shown in Table 5.16.
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Table 5.16

5.7.2

Table 5.17

University and Schools in Study Area

Township 52111‘; egrjity/ High School Middle School I;ZEEZ; Y
Dawei 5 7 12 89
Lounglon 2 13 5 2
Thayetchaung - 12 35 81
Myeik 4 21 18 83

Source: Myanmar population and housing census, 2015
Electricity and Energy

In Tanintharyi Region, 47% of the population use private generators, 22% use
candles, 8% use electricity, and 23% use other source such as kerosene and solar
as the main source of energy for electricity.

ERM field visits in July 2018 found that the local community in the Study Area
do not have access to electricity provided by the government. Most of the
households use the electricity distributed by private business and the cost per
unit is 350 MMK; much higher than the national average unit cost.

Firewood is the main source for cooking as around 50% of people use it for
cooking, 43.5% use charcoal and 4.4% use others such as electricity, coal.

The different sources for energy usage are shown in Table 5.17.

Main source of Energy

Private Others
Township Generator Electricity Candle (Kerosene,
Solar, etc.)
Dawei 71.7% 4.4% 11.3% 12.6%
Lounglon 54.9% 7.7% 19.4% 18%
Thayetchaung 48.6% 2.4% 14.5% 34.5%
Myeik 55.0% 10.5% 19.5% 15%

Source: Myanmar population and housing census, 2015
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5.8

5.8.1

S0cC10-ECONOMIC COMPONENTS
Fishing Operations and Resources

The Department of Fisheries (DoF) has instituted two fishing zones which
provide a restriction on fishing activities and a degree of protection to fisheries
resources. Fishing Zone 1, for traditional coastal fisheries, extends from the
shoreline to 10 nautical miles from the shore. Fishing Zone 2 extends from the
outer limit of Fishing Zone 1 to the 200 nautical mile Exclusive Economic Zone
(EEZ) limit (Figure 5.9). The DoF at the national level controls offshore fishing
activities and licenses, while inshore licenses are granted at the Region/State
level. As the Project is offshore, the impact to fishing is a key concern. Public
consultation was undertaken in July 2018. It was noted the fishing grounds
used by large licensed commercial vessels (mainly purse seine vessels),
including those operating from Dawei and Myeik, may overlap with the waters
of the Project Area. In addition, discussions with regional local DoF
representatives indicated it is likely mostly fishers from Tanintharyi Region
potentially operate in these Blocks.

The peak fishing season is usually November to April as the sea conditions are
calmer and vessels may fish further offshore. During the rainy season (i.e.
generally May to October), fishing is often constrained to the Fishing Zone 1
(inshore) by adverse sea conditions. Fishing is still conducted during the
monsoon season but this is generally within the nearshore fishing area; within
16 km from the coast. Furthermore DoF restrict seasonally fishing (i.e. 15 May
to 15 August) when only a proportion of commercial fishing vessels are
permitted to fish.

DoF indicated there are year round restrictions on fishing at the Shark
Protection Area at the Myeik Archipelago.
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Figure 5.9 Fishing Blocks in Tanintharyi Waters
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Focus group discussions with fishers, fishing associations, and the DoF were
conducted in July 2018. A summary of all data collected is provided in Table
5.18 showing the size of boats, distance of fishing grounds offshore, number of
fishermen and average time spent at sea.
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Table 5.18  Fishing Data on Boats by Township

Village Township Carrying Distance Usually moves Number of Average Number

Capacity covered in Depth of (ft) HHs fishing trip of
(miles) (time spent) Fishermen

Maung Ma Kan LaungLon Small 50-100 viss 1-2 miles 10-20 ft 100 daily 40
(15-20) ft. round trip
Medium 1000-1500 100-200 _ 50 1 month 50
(40-50) ft. viss miles
Large 1500-2000 200-300 600 ft 20 1 month 20
(60-70) ft. viss miles
Kyauk Sin LaungLon Small 300 viss 7-15 miles - _ 24 hr (daily 25
(15-20) ft. round trip)
Medium 1000 viss 100 miles - _ 20 days 5
(40-50) ft.
Large 1500 viss 100-200 - _ 20-25 days 5
(60-70) ft. miles
Ti Zit LaungLon Small 300 viss 12 miles - 200 _ 400
(15-20) ft.
Pyin Gyi LaungLon Small 500 viss 30-35 miles 220 ft 20r3 24 hr (daily 26
(15-20) ft. round trip)
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Village Township Type of Carrying Distance Usually moves Number of Average Number

Boats Capacity covered in Depth of (ft) HHs fishing trip of
(miles) (time spent) Fishermen

Medium 800 viss 50- 60 miles 300 ft 3or4 72 hr (3days) 100
(40-50) ft.
Large 1000 vviss 100 miles 300-400 ft 50r6 5- 7 days 200
(60-70) ft.

Tha Bawt Seik ~ LaungLon Small 300 viss 10 miles 40 ft 10 24 hr (daily 30%
(15-20) ft. round trip)
Medium 3000 viss 30 miles 200 ft 10 24 hr (daily 50%
(40-50) ft. round trip)
Large 10000 viss 100 miles 300-400 ft 15 24 hr (daily 20%
(60-70) ft. round trip)

Tha Bawt Seik ~ LaungLon Small 400 viss 10 miles 90 ft 80 HH 1 day 100 boats
(15-20) ft.
Medium 3000 viss 10-60 miles 330 ft 50 HH 7-8 days 50 boats
(40-50) ft.
Large 10000 viss over 60 1500 ft 200 HH 25 days 200 boats
(60-70) ft. miles

Tha Bawt Seik ~ LaungLon Small <1000viss 20 miles 115 ft. 70 7 days 80
(15-20) ft.
Medium 1000viss 30- 100 130-190 ft. 80 1 month 200
(40-50) ft. miles (summer)
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Village Township Type of Carrying Distance Usually moves Number of Average Number

Boats Capacity covered in Depth of (ft) HHs fishing trip of
(miles) (time spent) Fishermen
10 days
(rainy )
Large >1000 viss >100miles >330 ft. - - -
(60-70) ft.
San Hlan Launglon Small 300 viss 20-35 miles 115 ft. 5 per fishing 3-5 days >40
(15-20) ft. boat
Medium 500 viss 35-50 miles 130 ft. 7-8 per 5-7 days >50
(40-50) ft. fishing boat
Large 1000-3000 >100 miles 390 ft. 8-10 per 7 days >10
(60-70) ft. viss fishing boat
Pan Tin Inn LaungLon Small Unknown 12 miles 100 ft. 30% 3 days 100
(15-20) ft.
Medium Unknown 100 miles 600 ft. - 30 days around
(40-50) ft. 100
Large Unknown Over 100 600 ft. 30% 45 days 200
(60-70) ft. miles

Source: ERM Field Trip (2018), 1 viss = 1.34 kg, those shown in bold could have overlap of fishing grounds with Project Area.
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5.8.2

5.8.3

From the data collected in July 2018, the townships with potential overlap of
fishing activity and the Project Area are provided in bold in Table 5.6. This
includes boats over 40 ft. long from Maung Ma Kan, Kyauk Sin, and Pan Tin
Inn. Boats over 60 ft. long from San Hlan, Tha Bawt Seik, and Pyin Gyi also
may fishing in the Project Area.

The preferred fishing grounds were recorded as those around the islands; such
as Bote Island and Heinze (Moscos) Islands. Kyauk Sin and Myeik fishers
noted that the Project Area and offshore is their preferred fishing ground.

The impact to these offshore fisheries will be assessed in this EIA Report in
Chapter 6.

Oil and Gas Infrastructure and Activities

Blocks M-12, M-13, and M-14 are surrounded by other offshore Blocks including
Block M-9 and M-11. Itis understood that oil and gas production activities are
being carried out in these blocks. Planned activities will be discussed with the
Block holders (PTTEP). An assessment of the potential cumulative impacts
with other oil and gas operations is provided in Chapter 7.

Shipping and Navigation

Within offshore Tanintharyi Region waters, shipping and other marine traffic
(excluding fishing) is typically limited to regional vessel movements. The
main shipping lane in the area connects Yangon in Myanmar to Malaysia and
Singapore via the Malacca Strait. As the western extent of the Project Area is
located within this shipping lane, vessel encounters can be expected (Figure
5.10) (Marine Traffic Website, 2018).

Apart from regional shipping, there are existing levels of marine traffic within
Blocks M-12, M-13 and M-14 associated with operation of the Yetagun Gas
Field. Similarly, marine traffic en route to PITEP’s Zawtika Field from via the
Malacca Strait may also pass through the Project Area.
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Figure 5.10 Vessel Traffic Crossing the Project Area
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5.9

Table 5.19

5.10

5.11

5.12

PuBLic HEALTH COMPONENTS

In Tanintharyi Region, there are 22 midwives, 22 nurses, and 11 medical doctors
per 100,000 population. In 2011, the total number of hospitals in Tanintharyi
Region was 30, and the average available hospital beds per 100,000 population
was 72. (Myanmar Regional Statistics, 2013).

The health facilities in townships of Dawei District (the closest to the Project
Area) are provided in Table 5.19.

Health Facilities in Dawei, LongLon, ThaYetChaung and Myeik Township

Public Private Public Private Rural Health

Township Sub RHC

Hospital ~ Hospital ~ Clinic  Clinic Centre (RHC)

Dawei 3 4 4 8 7 2

LoungLon 3 B 1 _ 7 31

ThaYetChaung 5

Myeik 2 - 5 4 6 26

Source: Myanmar Population and Housing Census, 2015

CULTURAL COMPONENTS

No known offshore sites of culture heritage are identified as within the Project
Area.

VISUAL COMPONENTS

Given that the Project is located over 140 km from the nearest mainland
coastline and over 100 km from the nearest outlying islands of the Myeik
Archipelago, there are unlikely to be any visual impacts from the Project.

TOURISM

The Project Area is located over 100 km from the nearest island (within the
Myeik Archipelago) and in 100 m water depth. There are no tourism /
ecotourism activities in the Project Area or Area of Influence.
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The Project will not affect the tourism industry given the distance offshore.
Some information on tourism in the Myeik Archipelago is provided below*.

The Myeik Archipelago covers 16,735 square miles and consists of numerous
islands. The islands are famous for clean sand and clear waters and rich
marine resources with good snorkelling / scuba diving options. The closest
island is over 100 km from the Project and therefore not in the Area of Influence.
Other tourism activities in the Myeik Archipelago include fishing, boat trips,
and water sports.

4 http:/tourism.gov.mm/myeik-archipelago/
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6.1

IMPACT ASSESSMENT

This section presents the environmental and social impact assessment
methodology, impact assessment, and recommended mitigation measures, to
reduce or avoid potential impacts, where appropriate.

The impact assessment methodology provides a basis to characterise the
potential impacts of the Project and is based on models commonly employed in
impact assessment and takes into account international best practices.

Potential impacts arising from both planned (routine and non-routine) activities
and unplanned events are assessed. @ Unplanned events are those not
anticipated to occur during the normal course of Project activities, for example
a vessel collision resulting in a spill of fuel or damage to a fishing boat.

IMPACT ASSESSMENT METHODOLOGY

Impact identification and assessment starts with scoping and continues through
the remainder of the impact assessment process. The principal impact
assessment steps are summarised 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.

e 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

6.1.2

Table 6.1

Impact Assessment Process

Mitigate / Residual

> Enhance Impacts

Is there still a
significant impact?
N

What can be done
about it?

What could happen| Is it important?
as a consequence | (significance)
of doing what is
proposed?

For some
impacts /
i . opportunities
Whi—:tnlcj3 Sf:t"ed Stakeholders Interact with the sequence
mitigation is can help Stakeholaors and may need to be
already decide this ety repeated
incorporated develop solutions

Prediction of Impacts

Prediction of impacts is an objective exercise to determine what could
potentially happen to the environment as a consequence of the Project activities.
This is a repeat of the process undertaken in scoping, whereby the potential
interactions between the Project and the baseline environment are identified.
In the impact assessment stage, these potential interactions are updated based
on additional Project and baseline information.  From these potential
interactions, the potential impacts to the various resources/receptors are
identified, and are elaborated to the extent possible. The diverse range of
potential impacts considered in the impact assessment process typically results
in a wide range of prediction methods being used including quantitative, semi-
quantitative and qualitative techniques.

Evaluation of Impacts

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.

Impact Characteristic Terminology

Characteristic =~ Definition Designations
Type The relationship of the impact to the Project (in ~ Direct
terms of cause and effect). Indirect
Induced
Extent The “reach” of the impact (e.g., confined to a Local
small area around the Project footprint, Regional
projected for several kilometres, etc.). International
Duration The time period over which a resource / Temporary
receptor is affected. Short-term
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Table 6.2

Table 6.3

6.1.3

Characteristic  Definition Designations

Long-term
Permanent
Scale The size of the impact (e.g., the size of the area [no  fixed  designations;
damaged or impacted, the fraction of a intended to be a numerical
resource that is lost or affected, etc.) value]
Frequency A measure of the constancy or periodicity of [no  fixed  designations;
the impact. intended to be a numerical
value]

The definitions for the type designations are shown in Table 6.2. Definitions for
the other designations are resource/receptor-specific, and are discussed in the
resource/receptor-specific chapters.

Impact Type Definitions

Designations  Definition
(Type)

Direct Impacts that result from a direct interaction between the Project and a
resource/receptor (e.g., sound emitted from the survey leading to
behavioural changes in marine fauna).

Indirect Impacts that follow on from the direct interactions between the Project and
its environment as a result of subsequent interactions within the environment
(e.g., reduction in water quality from waste discharges leading to toxic effects
in marine fauna).

Induced Impacts that result from other activities (which are not part of the Project) that
happen as a consequence of the Project (e.g., influx of camp followers
resulting from the importation of a large Project workforce).

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 for Likelihood Designations

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).

Impact Magnitude, Receptot/Resource Sensitivity and Impact Significance

Once an impact’'s characteristics are defined, the next step in the impact
assessment phase is to assign each impact a ‘magnitude’. Magnitude is a
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function of some combination (depending on the resource/receptor in
question) of the following impact characteristics:

Extent

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. As discussed above,
the magnitude designations themselves are universally consistent, but the
definitions for these designations vary on a resource/receptor-by-
resource/receptor basis, as further discussed in each of the resource/receptor-
specific chapters. The universal magnitude designations are:

e  Positive

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 IA to indicate that
the Project is expected to result in a positive impact, without characterising the
exact degree of positive change likely to occur.

In addition to characterising the magnitude of impact, the other principal
impact evaluation step is definition of the sensitivity / vulnerability /
importance of the impacted resource/receptor. There are a range of factors to
be taken into account when defining the sensitivity / vulnerability /
importance of the resource/receptor, which may be physical, biological,
cultural or human. Other factors may also be considered when characterising
sensitivity / vulnerability /importance, such as legal protection, government
policy, stakeholder views and economic value.

As in the case of magnitude, the sensitivity/vulnerability/importance
designations themselves are universally consistent, but the definitions for these
designations vary on a resource/receptor basis. The wuniversal
sensitivity / vulnerability /importance designations are:

) Low
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Figure 6.2

Box 6.1

. Medium
° High

Once magnitude of impact and sensitivity/vulnerability /importance of
resource/receptor have been characterised, the significance can be assigned for
each impact. Impact significance is designated using the matrix shown in
Figure 6.2.

Impact Significance

Sensitivity/Vulnerability/Importance of Resource/Receptor
Low Medium High
Negligible Negligible Negligible Negligible
7]
s Small
£ Negligible Minor Moderate
-
5} o
§ BRI Minor Moderate
.;éo
g 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 6.1 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). An example of an embedded control is a standard
acoustic enclosure that is designed to be installed around a piece of major
equipment.  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.

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 (with or without mitigation)
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
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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 IA 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, ERM has adopted the following mitigation
hierarchy:

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: add something to the design to abate the impact (e.g.,
pollution control equipment, traffic controls, perimeter screening and
landscaping).

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).

e 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
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6.2

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
impact assessment process is to assign residual impact significance. This is
essentially a repeat of the impact assessment steps discussed above, considering
the assumed implementation of the additional declared mitigation and
enhancement measures.

Management and Monitoring

The final stage in the impact assessment process is definition of the
management and monitoring measures that are needed to identify whether: a)
impacts or their associated Project components remain in conformance with
applicable standards; and b) mitigation measures are effectively addressing
impacts and compensatory measures and offsets are reducing effects to the
extent predicted.

1.  An Environmental and Social Management Plan, which is a summary of
all actions which PCML has committed to executing with respect to
environmental/social/health performance for the Project, is also included as
part of the IEE report. The Environmental and Social Management Plan
includes mitigation measures, compensatory measures and offsets and
management and monitoring activities.

IDENTIFICATION OF IMPACTS

For the Project, potential impacts have been identified through a systematic
process whereby the activities (both planned and unplanned) associated with
the Project have been considered with respect to their potential to interact with
environmental and social resources or receptors.

The results from the scoping process for the Project are presented in the Scoping
Matrix in Table 6.4. The scoping matrix displays Project activities against
resources/receptors, and supports a methodological identification of the
potential interactions each Project activity may have on the range of
resources/receptors within the Area of Influence for the Project.
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Table 6.4 Potential Interactions and Significance of Impacts to Receptors / Receivers from Planned Activities / Emissions of the Project
Activities

Physical Biological Socio-economic

Project Activity/ Hazards

Fish and Pelagic
Offshore Benthic
Marine Mammals
Marine Turtles
Public Health and

Communities
Planktonic
Communities
Communities
Communities
Shorebirds
Infrastructure

Sediment Quality
Seabed Features/

Planned Events

Emissions from MODU, support
vessel(s) and machinery engines

Presence of MODU and support
vessels

Routine offshore discharges /
waste generation and disposal

Drilling cuttings and mud
discharges

Lighting on the MODU and
support vessels

Sound generated by the MODU
and support vessels

Waste Generation

Sound from vertical seismic
profiling (VSP), drilling, support
vessel movements and
equipment

Well cleanup / testing

Unplanned Events

Spills/ Leaks

Invasive Species
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6.2.1

Table 6.5

Scoped Out Impacts

Potential interactions that were deemed not to result in a potentially significant
impact (grey in the matrix) have been scoped out with justification and will not

be considered in more detail in the EIA phase.

The rationale for scoping out

the following impacts associated with the development is provided in the Table

6.5.

Scoped-out Impacts Analysis

Impact Rationale for scoping out of assessment

Planned Events

Impacts from air
emissions from MODU,
support vessel(s),

machinery engines and
on ambient air quality

Atmospheric emissions generated during the drilling program
may arise from internal combustion engines on the MODU,
support vessels and machinery engines resulting in the release of
SO, NOx, ozone depleting substances, CO», particulates and
volatile organic compounds. These emissions may result in a

localised reduction in air quality in the area.

The exhaust

emissions are expected to disperse rapidly in the offshore location

and will be temporary and small in volume.

Therefore,

significant impacts to air quality are not considered likely. The
MODU and vessels will be in compliance with MARPOL
regulations for the prevention of air pollution from ships (Annex
VI), and no significant impacts on ambient air quality are

anticipated.

Impact from lighting on
MODU on marine fish,
turtles and seabirds

Lighting from MODU and other vessels can cause behavioural
responses in which animals (turtles, seabirds, fish and dolphins)
can alter their foraging and breeding activity. In addition, it is

possible that seabirds may fly over the Project Area.

However, as

the well locations are 100 km from the nearest coastline and

lighting will only impact a small area; there is unlikely to be a
significant impact on marine fauna and seabirds. The MODU will
be stationed next to existing Yetagun production platforms and
additional lighting would represent a small incremental increase.
The drilling activity will also by temporary; reducing the potential

for impact.

Impacts from routine
MODU and  vessel
discharges on marine
environment

The MODU and support vessels will routinely discharge sewage,
grey water, putrescible (food) waste, bilge water and deck
drainage. These discharges will occur at least 12 nautical miles
(~12 miles) from the coast and as such will not impacts sensitive
marine habitats in shallow waters, typically less than 20 m water

depth.

Localised impacts at the point of discharge may include temporary
eutrophication of the water column with potential adverse effects
to marine biota. However, the drilling is only of short duration
(approximately 65 days at each well location) and there will likely
be rapid dilution and dispersion in the open ocean environment.
In addition, discharges from the MODU and support vessels will
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Rationale for scoping out of assessment
comply with relevant MARPOL 73/78 regulations (and the
Environmental Quality (Emission) Guidelines of Myanmar) and no
significant impacts are expected to occur.

Impact

Impacts from
underwater sound
generated by the MODU

and support vessels

Drilling noise is generally low level, low frequency and continuous
with most energy concentrated below 1 kHz.  Reported
continuous sound produced by drilling activities may produce
received sound levels of 110 to 130 dB re 1 pPa @ 1 m. Supply
vessels peak frequency or band ranges from 1-500 Hz at a peak
source level of 170-190 dB re 1 pPa @ 1 m.  As such, the routine
operation of the Project vessels does not have the intensity and
characteristics that can potentially cause physiological damage to
marine fauna.

Standard waste
generation and disposal

There will be no planned discharge of solid wastes to the marine
environment. Solid waste does not include food waste which will
be discharged overboard in accordance with MARPOL. All solid
wastes will be managed under a waste management plan (or
equivalent) specifying the segregation (as required) and
appropriate storage, transfer and transport of wastes in order to
reduce the risk of accidental loss of wastes to the marine
environment. All non-hazardous and hazardous solid wastes
generated offshore are to be disposed of by a licensed waste
management contractor and therefore no significant impacts are
expected to occur.

Unplanned Events

Impacts from invasive
marine species on the
marine environment

Invasive marine species present within the water column may be
collected with the intake of seawater and survive within ballast
tanks. Marine species may then be relocated and discharged with
the ballast water at the drilling locations in Blocks M-12, M-13 and
M-14. There is also potential for the introduction from biofouling
present on the hull of the MODU and support vessels. This can
lead to the introduction of IMS which can become invasive if the
environmental conditions at the point of release are suitable.

During the drilling program, the MODU will remain offshore and
there is no plan to enter nearshore waters in Myanmar therefore
reducing the potential to introduce invasive species into sensitive
areas where the proliferation of non-native species may occur. In
addition, vessels will have valid anti-fouling coating certificates.
On this basis, no significant impacts are expected to occur.

Impacts from dropped
objects on  marine
habitats

There is the potential for objects to be dropped from the MODU
and/or support vessels overboard into the marine environment
resulting in the localised disturbance of benthic habitats. Dropped
objects refer to larger drill equipment such as drill pipes and do not
include smaller objects such as personal protective equipment.
Marine benthic habitats within Blocks M-12, M-13 and M-14 are
considered to be of low sensitivity given the water depth. Any
impacts will be localised and unlikely to lead to significant impacts
to habitats or species.
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6.2.2

Impact Rationale for scoping out of assessment

Dropped materials and equipment will be recovered where it is
safe and practicable to do so.

A well kick can occur if encountering unexpected reservoir
pressure. A kick is an undesirable influx of formation fluid into
the wellbore. To manage a kick, fluid is circulated to the surface
in a controlled manner and any gas is processed and released to
the atmosphere via a separator and a vent line. The volume of
any gas is small and may result in a temporary decrease in local air
quality. PCML and their contractors will ensure that the standard
procedures are in place for well control. Given the minor
volumes and the offshore location, no significant impacts on
ambient air quality are expected.

Impacts from unplanned
venting of gas during
drilling (well kick)

The Project vessels consist of a MODU and associated support
vessels. There is the potential for the vessels to collide with
marine fauna (especially marine mammals). However, this is
unlikely given the small number of vessel movements during the
drilling program. = The MODU will be stationary for the drilling
operation.

Marine fauna collision

Scoped-In Impacts

The wells are located at least 140 km from the nearest social receptors in Dawei
Township, Tanintharyi and 100 km from anyone in the closest outlying islands
of the Myeik Archipelago. The planned impacts are not expected to be large
enough in spatial extent to reach the shore.

For interactions where possible significant effects could occur, these
interactions include:

e Potential short-term disturbance to offshore fishing activities and shipping
within the Project Area;

Potential impacts from anchoring and the discharge of drill cuttings with
residual drilling mud on water quality, sediment quality and marine
ecology;

Increases in ambient underwater sound from the MODU, vessels and

exploration drilling operations including from VSP (short-term). These
activities have the potential to impact ecologically sensitive receivers, e.g.
marine mammals, marine turtles and fish that may be present within the
Project Area;

Potential impacts from vessel operational discharges on marine water
quality;

Potential impacts on marine biodiversity and secondary impacts on
fisheries from the accidental release of invasive species; and
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6.3

6.3.1

e Potential water contamination and secondary impacts to biodiversity,
fishing activity, and public health from accidental spills or leaks (e.g.
during offshore re-fueling).

Although the scoping process identified a number of potential impacts, they are
expected to be short term due to the limited duration of the exploration drilling.
The potential for impacts is well understood with little or no evidence of
adverse consequences on the majority of environmental or social receptors from
previous experience within the industry. Proven mitigation measures have
been shown to be effective in managing impacts that might occur to levels
considered to be acceptable.

IMPACT ASSESSMENT AND MITIGATION MEASURES

Impacts from Physical Presence of the MODU and Support Vessels on Fishing
and Shipping Activity

Source of Impact

The presence of the MODU, support vessels, and the exclusion zones around
the vessels has the potential to exclude some fishing and shipping vessels from
the Project Area. Some fishermen may therefore have to move outside of the
exclusion zone in order to catch fish and shipping will need to change course to
avoid this area.

The stakeholder consultation undertaken in July 2018 was utilised to gather
information on the type and scale of fishing that could occur in the Project Area.
The assessment will focus on fishing activity in offshore, open water at a
distance of 140 km from the mainland coast. The Project could impact fishers
from the presence of the MODU and other Project vessels and the overlap of
these with the local fishing grounds. Temporary disturbance of fishing
activities may occur during the 7-8 month drilling period due to the presence of
the vessels and associated 5 NM safety exclusion zone. The winter season
(November to April) was identified as the main fishing season. The Project is
scheduled to be conducted in Q4 2018 and therefore overlaps with this time.

From the data collected in July 2018, the townships with potential overlap of
fishing activity and the Project Area are boats over 40 ft. long from Maung Ma
Kan, KyaukSan, and Pan Tin Inn. Boats over 60 ft. long from San Hlan, Tha
Bawt Seik, and Pyin Gyi also may fishing in the Project Area.

The preferred fishing grounds were recorded as those around the islands; such
as Bote Island and Heinze (Moscos) Islands. KyaukSin and Myeik noted that
the Project Area and offshore is their preferred fishing ground.
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Table 6.6

Existing Controls

In order to ensure potential impacts from the production drilling on the fishers
and the fishing community are avoided or reduced as far as practicable, the
following control measures as mentioned in Section 6.4.1 are planned:

¢ A 5 NM radius safety exclusion zone will be maintained around the MODU
as required.

MODU and support vessels will comply with international regulations for
collision avoidance, navigation and maintenance.

e Myanmar speaking crew members will be available on board the MODU.

Timely sharing of information on the details of the Project in order to inform
stakeholders (in the form of a Notice to Mariners).

Disclosure and implementation of the grievance mechanism for the Project
and timely investigation of any grievances.

Significance of Impact

With the implementation of the existing / in place controls, and given the short
duration of the drilling activity (approximately 65 days per well) and the
localised scale of impacts as described above, the impact magnitude is expected
to be small. Receptors are of medium sensitivity. It is expected that the
impacts on fishing activities are likely to be minor (Table 6.6).

Assessment of Impacts from Physical Presence on Fishing and Shipping
Activity

Physical Presence on Fishing and Shipping Activity
TmpaerType [t o S .
_ Short-term Long-term Permanent
_ Regional International

Impact scale will be limited to a relatively small number of vessels
Impact Scale (compared to the overall number of vessels engaged in fishing) in the
offshore waters

Frequency 7-8 months

Impact Magnitude  BeSinys Negligible _ Medium Large
Resource Sensitivity JEgly _ High

Negligible Minor Moderate Major

Additional Mitigation, Management and Monitoring

Given the controls in place; no additional mitigation is required.
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6.3.2

Significance of Residual Impacts

It is anticipated that there may be a minor residual impact caused by
disturbance to fishing and shipping activity from physical presence of MODU
and support vessels.

Impacts from Drill Cuttings and Drilling Fluid Discharges to Sediment
Quality, Marine Water Quality, Benthic Communities, and Fish & Pelagic
Communities

Source of Impact

A total of up to three wells are planned to be drilled for the Project. For a
typical well, the cuttings and fluid volumes for each section are shown in Table
4.2.900 m? of cuttings using seawater and sweeps and WBDF will be discharged
to the marine environment at the seabed from the drilling of the top-hole
sections. It is anticipated that approximately 740 m3 of cuttings (per well)
using NADF will be discharged at 15 m below the surface waters after treatment
on-board the MODU will be discharged at 15 m below the surface waters after
treatment on-board the MODU.

Wells are expected to take approximately 65 days with an estimated total of
1,640 m3 of wet cuttings discharged overboard (refer to Section 4.4.1).

Drilling Fluid Characteristics

Drilling fluids consist of a mixture of additives such as bentonite clay, barite,
lignite, lignosulphate, lime, brine, gellents and emulsifiers which are suspended
in a base fluid.

Seawater and sweeps used to drill the top-hole sections consists mostly of
seawater with the addition of bentonite.

WBDF consists of approximately around 70-98% fresh or saline water, with the
remaining 2-30% comprising of drilling fluid additives that are generally inert
or readily biodegradable organic polymers. There is the potential that WBDF
will be used on some of the bottom-hole sections; however this assessment
assumes the discharge of NADF for all bottom-hole sections.

When NADF is used, a low toxicity, Paraffin Group III non-aqueous base fluid
(NABF) will be used. NADF are designed by the industry to be of low toxicity
with faster biodegradability than traditionally-used fluids (Neff, J. M., 2005).
For oil on cuttings (OOC), the guidelines adopted by the Project and assessed
with the agreement of MOGE and MONREC make reference to the 2015 IFC
offshore oil and gas guidelines and presented in Table 3.4. Drilling fluids to be
used are non-toxic or have low toxicity upon discharge to receiving waters.
Chemical selection for drilling fluids will conform to Offshore Chemical
Notification Scheme (OCNS) rating of additives (GESAMP, 1993), with priority
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given to using additives rated as PLONOR (Pose Little or No Risk), Group E

and F or Gold rating (OSPAR, 2004). Products that are not on the OCNS rating
will be risk assessed for offshore use.

Drill Cuttings Characteristics

Drill cuttings, which are the rock fragments removed from the well, will
primarily consist of claystone, siltstone, sandstone, and shale, and will range
from very fine (4.5 to 6 microns) to very coarse (>1 cm) particles with a thin film
of drilling fluids. Where NADF are used (if required), drill cuttings tend to
clump together to make larger particle sizes (Neff JM, et al, 2000). Coarser
particles (sand and gravel), which comprise the majority of cuttings will rapidly
settle albeit subject to dispersion by currents during their descent, while fine
particles (fine silt and clay) will tend to remain in suspension being dispersed
and diluted to lower concentrations down current of the discharge pipe.

Drill Cuttings Dispersal and Deposition Modelling

To assess the dispersion and fate of discharged drill cuttings and unrecoverable
drilling fluids during the Project, a modelling study was commissioned to
inform the assessment of environmental risks and impacts from cuttings and
unrecoverable fluids discharge (ERM 2018). The study included numerical
modelling techniques using the GEMSS®-GIFT application to predict total
suspended sediments (TSS, mg/L) and sediment deposition on the seabed
(thickness, mm). The full modelling report is provided in Appendix F.

Drill cutting modelling for the disposal of cuttings and NADF was conducted
to predict the magnitude of sedimentation rate, deposition thickness on the
seabed and TSS concentration during the drill process for a single well in the
Project Area.

The modelling examined scenarios involving cuttings discharge near the
seabed (for top hole sections) and cuttings discharged to the sea surface
(bottom-hole sections). Modelling was conducted to examine discharges
under different seasonal conditions (northeast (NE) and southwest (SW)
monsoon). The results are presented in Table 6.7.
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Table 6.7

Modelling Results from Drill Cuttings Modelling

Parameter March

Maximum Sedimentation Rate (mg/cm?2/day) 8,532
Location of Maximum Sedimentation Rate (m) Drill Centre

Seabed Area affected for Sedimentation Rate > 1 mg cm2day-! 2.128

(km?)
Maximum Deposition Thickness (mm) 1,139
Location of Maximum Deposition Thickness (m) Drill Centre
Seabed Area affected for thickness > 0.3um (km?) 10.00
Maximum TSS concentration (mg/L) 481.93

About 360 m Southwest of

Location of Maximum TSS Concentration (m) Drill Center. close to seabed

The results indicated maximum sedimentation and deposition would remain
close to the drill centre in both seasons. Modelling results indicate that the
concentrations of suspended mud particles will decrease over distance from the
drilling location and over time, reducing to below 1 mg/L within a maximum
of approximately 4 km southeast of the release site. The maximum TSS
concentration predicted during the cuttings and mud discharge is about 481.93
mg/L at about 360 m southwest of the drill centre and near seabed level. The
predicted maximum TSS concentration for cuttings and mud discharge
modelled is shown in Figure 6.3. It is also important to note that the TSS
concentrations shown in Figure 6.3 reflects the maximum concentration at any
one time over the entire simulation period and should not be interpreted as an
instantaneous concentration (i.e. at a snapshot in time).
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Figure 6.3

Predicted Maximum Total Suspended Solids Concentration for Cuttings and
Mud Discharge

Figure 6.4 give an overview of maximum sedimentation rates from the modelled
discharge of cuttings and mud. As shown, sedimentation is predicted to cover
a wide area but relative high sedimentation rate occur near the drill centre.
The patches of area with low sedimentation rate predicted are expected to be
suspended mud particles settling further away when conditions allow. Also
the maximum sedimentation rate is predicted to be elongated in the southeast
- northwest axis, reflecting the local prevailing current during the period.

ENVIRONMENTAL RESOURCES MANAGEMENT PCML
PCML_INFILL EIA_RESPONSE TO ECD COMMENTS_V1_26 MARCH.DOCX MARCH 19
6-18



Figure 6.4

Predicted Maximum Sedimentation Rate for Cuttings and Mud Discharge
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Figure 6.5 show the sea floor deposition thickness from the modelled discharge
of cuttings and mud. The model predicted that the discharged cuttings will
be deposited as a cutting pile on the seabed. The maximum deposition
thickness (1,139 mm) is predicted to occur at the drill centre. This thickness
takes into account lateral transport of deposited particles and is calculated on
the basis of a 50 x 50 m model grid cell, and illustrates formation of a cuttings
pile will be localised at the well site. ~Although the total discharge volume for
cuttings and mud is substantial (cuttings of 2,294 m3 and mud of 1,350 m3), the
release is modelled to occur over a 69-day period, which result in relatively low
release rates.
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Figure 6.5

Predicted Deposition Thickness for Cuttings and Mud Discharge

Impacts to Sediment Quality

The direct discharge of cuttings to the seabed from drilling the top-hole sections
will represent the most pronounced source of impact to sediment quality from
the Project. This discharge of an anticipated 900 m3 per well of cuttings at the
seabed will result in the formation of a small cuttings pile immediately around
the well site (Figures 6.3 and 6.4). From the modelling results, the maximum
deposition thickness would be around the well site. The modelling suggests
that impacts are localised to around the drill centre and will not impact any
sensitive habitats.

For deeper hole sections using WBDF and/or NADF (if required), where
cuttings are discharged at the sea surface, cuttings discharged overboard will
also be expected to contribute to the cuttings pile given the relatively shallow
(<300 m) water depths at the wells (Neff JM, et al, 2000, IOGP 2016). Except
where clays flocs form, WBDF cuttings do not tend to clump and therefore settle
more slowly in the water column and will disperse widely. Even though
NADF (if used) drill cuttings do tend to clump together which would increase
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their settling velocity, they will be laterally dispersed by currents on their
decent through the water column before they eventually settle forming
scattered and isolated thin veneer patches of fine particles on the seabed
(Hinwood, JB., et al, 1994, & IOGP, 2016).

As mentioned in Section 5.5.6, baseline surveys of sediment quality were
conducted in April 2018 in the Project Area. It was noted that TPH and oil and
grease were below detection limits, metal concentrations were considered to be
indicative of naturally occurring background conditions with no metal at
concentrations of environmental concern. As such, the results suggest no
contamination of sediments. Upon completion of drilling, concentrations of
most contaminants would be expected to gradually return to within the range
of background conditions, through mechanisms including dissolution,
biodegradation and resuspension, and transport by bottom currents. An
exception is likely to be barium contained in barium sulphate (barite) present
in drilling fluids, which is insoluble and relatively persistent in the marine
environment. Barite is however a non-toxic PLONOR substance and will be
present in relatively low concentrations and will not pose an environmental
concern as it is insoluble.

Potential oxygen reduction can occur in the sediment of cuttings piles
particularly where NADF is used due to microbial biodegradation of the
adhered synthetic base organic fluid. Given the use of NADF for bottom-hole
sections and discharged at the seabed, there will be limited potential for oxygen
reduction as the cuttings will spread over a wider area.

Impact to Benthic Communities

The wells will be drilled in water depths between around 110 m and no coral,
seagrass, or mangroves habitat is present in the Project Area.  An
understanding of the benthic communities present in the vicinity of the
indicative well locations has been established through primary baseline surveys
conducted in April 2018 (refer to Section 5.6.1). The benthic habitat within the
Area of Influence consists of bare unconsolidated sandy and muddy sediments
supporting a sparse assemblage of benthic organisms, dominated by worms
(i.e. bristleworms) with other fauna including gastropods, crustaceans, and
anemones. These macrofauna are expected to be widespread and well-
represented along the continental shelf and slope in the region and thus
regarded as of low environmental sensitivity.

Potential impacts to benthic communities from the discharge of drill cuttings
and fluids include:

e Sediment depositional impacts to benthic communities and potential
alteration of the sediment particle size characteristics of the seabed;

e Toxicity and bioaccumulation effects; and
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e Deoxygenation effects to infauna due to microbial process on organically
enriched sediments.

Sessile benthic marine organisms may become buried or their feeding and
respiratory apparatus could become clogged. However effects would be
confined to the immediate surrounds of the well where sediment deposition
exceeds 1 kg/m?.

The impact from NADF is reduced as Group III NABF will be selected for the
Project, which is the least toxic compared to Groups I and II. Group III NABF
is either sufficiently water soluble such that they typically do not bio
accumulate in marine organisms or are insoluble making them not biologically
available (IOGP, 2016). Most of the organic compounds in NADF are
biodegradable and are broken down over time by microbes. In addition,
metals present in drill cuttings and fluids are strongly bound to particles which
make them insoluble. Hence they are not biologically available even when
digested by a marine organism (USEPA, 2000). As cuttings and adhered
NADF will be diluted and dispersed on sea surface discharge, after their long
descent to the seabed, any potential for toxicity effects to occur to benthic
organisms is substantially reduced.

Reduction in oxygen levels in sediments have the potential to cause secondary
impacts to benthic in-faunal communities if oxygen concentrations decline to
levels where anoxic or hypoxic conditions form. This effect is typically
associated with biodegradation of the organic content of NADF and can be the
main factor in determining potential impacts to infauna. Species sensitive to
anoxic environments are eliminated and replaced by tolerant and opportunistic
species, so species diversity decreases, but the number of individuals often
increases (Neff JM, et al, 2000). According to the modelling results, any
potential for reduced oxygen levels in sediments would be limited to up to 180
m from the well site. In addition, the veneer of fine-sized particles from
deposition of NADF drill cutting particles is expected to be reworked in the
surficial sediment by natural processes such as bioturbation (USEPA, 2000).

Overall, any effects to benthic species or habitats will be highly localised to
around the well head and recovery by recruitment of new colonising organisms
and migration from adjacent undisturbed seabed area is expected to commence
shortly after drilling finishes (Balcom et al, 2012, Neff, J. M., 2005; IOGP, 2016).
Recolonization is typically well advanced within a year, though processes are
likely to take longer in open ocean water environment with a peak community
reached in the order of more than two years.

Impacts to Water Quality

The main potential source of impact to water quality will be the discharge of
NADF and cuttings at the sea surface after treatment on-board the MODU.
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The drilling fluid and cuttings modelling indicated the maximum TSS
concentrations would reach up to 480 mg/L at about 360 m east of the drilling
site occurring close to the seabed.

Plume dilutions by a factor of 10,000 within a downstream current distance of
100 m have been reported (Hinwood JB, et al, 1994), with dilution to ambient
concentrations (based on suspended solid concentrations and light
transmittance) within 350 to 1,500 m downstream from the discharge location
(UNEP, 1985). From the modelling data, the reduction in water quality was
considered in terms of maximum TSS concentration. Maximum TSS at 100 m
from the well site was 11.2 mg/L and for reduction of down to 1 mg/L the
maximum impact area was 2.6 km from the well site. Given the short duration
of the exploration activities (65 days per well) and the localised impact
modelled, the plume is expected to result in localised, minor reductions in water
quality.

Impacts to Fish and Pelagic Communities

Marine water column organisms are at a lower risk of harm from drill cuttings
discharge due to the rapid dilution and dispersal by prevailing currents.
Mobile organisms, such as fish and larger crustaceans usually avoid or move
away from plumes of suspended drill cuttings, which reduce the potential for
impact (IOGP, 2016).

Given that fish and pelagic organisms are mobile and would have a temporary,
transient exposure to the plume, the potential for toxicity effects to occur is
considered negligible and this biota are considered to be of low sensitivity to
the Project activities.

Existing/ In Place Controls
The following controls will also be implemented:

e For existing facilities such as the MODU used for the Project (as per the 2015
IFC offshore oil and gas guidelines and the MOGE Letter to PSC
Companies, Ref. MD-3/6(0736) 2016, Dated 19 September, 2016): Use of
Group II non-aqueous base fluids and treatment in cutting dryers.
Maximum residual Non Aqueous Phase Drilling Fluid (6.9% (C16 -C18
internal olefins) or 9.4% (C12-C14 ester or C8 esters) on wet cuttings.

e Where cuttings are discharged overboard, they will be discharged 15m
below the water line.

e All chemicals that are discharged to the marine environment are selected
for low toxicity where possible and subject to internal justification
including environmental consideration with reference to OCNS rating of

additives.
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Table 6.8

Table 6.9

e NADF shall only be used where seawater and sweeps or WBDF cannot
provide the required technical specifications.

e All residual NADF must be returned to a shore for reconditioning, re-use or
disposal or alternatively contaminated muds may be left in situ in the well
behind suitable barriers. No bulk discharge of NADF drilling fluids will
take place.

Significance of Impact

With the implementation of the existing / in place controls, and given the short
duration of the drilling activity (approximately 65 days per well) and the
localised scale of impacts as described above, the impact magnitude is expected
to be small. Receptors are of medium to low sensitivity. The impact from
operational discharges would be of negligible significance for benthic
communities, and fish and pelagic communities and minor residual impact
significance for sediment, and water quality (refer to Table 6.8 to Table 6.11).

Assessment of Impacts from Discharge of Drill Cuttings and Drilling Fluids on
Sediment Quality

Deposition of cuttings on seabed sediments and change in sediment
Impact quality

Impact Type _ Indirect Induced
lmpactDuration [SR [Py e
[Impact Extent — J oo ERET International

Drill cutting pile formation around the well site (typically <200 m
radius) and minor increase in sedimentation rate in wider area.

Disch.arges ar}d. formation ‘of the cuttings pile will occur over the
duration of drilling (approximately 65 days per well).

Impact Magnitude  BeSinys Negligible _ Medium Large

Resource Sensitivity J¥a _ High

Negligible Minor Moderate Major

Assessment of Impacts from Discharge of Drill Cuttings and Drilling Fluids on
Benthic Communities

Sediment deposition on benthic communities
mpactType — foieoin URERT Induced
Temporary _ Long-term Permanent
_ Regional International

Impacts to benthic community under the cutting pile limited to the
immediate surrounds of the well site (typically <200m)

Frequenc Discharges and deposition of cuttings will occur over the duration of
1 Y drilling activity (approximately 65 days per well).
Impact Magnitude BBy Negligible _ Medium Large

| Resource Sensitivity | o0 = RYREH High
Impact Significance PNETH1(E Minor Moderate Major

Impact Scale

Impact Scale
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Table 6.10

Table 6.11

Assessment of Impacts from Discharge of Drill Cuttings and Drilling Fluids on
Water Quality

Reduction in water quality

mpaeType | L Induced
_ Short-term Long-term Permanent
_ Regional International

e Localised and temporary impacts to water quality are expected within
the plume.

BT Discharges will occur over the duration of drilling (approximately 65
days per well).

Impact Magnitude  BYeStays Negligible Small _ Large

| Resource Sensitivity | o0 = RUCHN High
Impact Significance  JNFiT19)(S Minor Moderate Major

Assessment of Impacts from Discharge of Drill Cuttings and Drilling Fluids on
Fish and Pelagic Communities

Exposure of fish and pelagic communities to sediment plume
mpactType | [ Induced
_ Short-term Long-term Permanent
Impact Extent | BRI International

Impact Scale Localised potential for change in behaviour - avoidance.

Frequenc Discharges will occur over the duration of drilling (approximately 65
1 y days per well).

Impact Magnitude Positive _ Small Medium Large

| Resource Sensitivity | o0 2 RUCH High
Impact Significance PNEFAifal9)(E Minor Moderate Major

Additional Mitigation, Management and Monitoring

Given the minor and negligible significance, no additional mitigation is
considered necessary provided the existing controls are appropriately
implemented.

A monitoring programme will be implemented the following the installation of
the subsea facilities and drilling activities. The purpose of the monitoring will
be to verify the predicted impacts have not been exceeded and are no worse
than were expected to occur. Details of the monitoring to be conducted are
presented in Section 8.

Significance of Residual Impacts

The residual impact from operational discharges would be of negligible
significance for benthic communities, and fish and pelagic communities and
minor residual impact significance for sediment, and water quality.
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6.3.3

Impacts from Underwater Sound from Drilling, VSP, and Vessel Movements on
Marine Fauna (Fish, Mammals, and Turtles)

Source of Impact
Different sources of underwater sound are described as below.
Vessels

Vessel noise will vary with the size, speed and engine types and activity being
undertaken. Indicative reported noise levels for supply, support, and
construction vessels range from 164 to 182 dB re 1uPa at Im. Peak frequencies
typically occur between 100 Hz to 2 kHz. When engaged, thruster noise from
dynamic positioning of the MODU remains below the main propeller
propulsion noise at full power. Vessel noise is higher when holding position
due to the need to frequently engage short forward and reverse propeller
thrusts. When on standby, engines are typically at low throttle with lower
noise levels.

Information on the vessels required is presented in Section 4.4.4.

Drilling

MODUs produce noise from a combination of on-board machinery and drill
pipe operation. The noise generated is typically low intensity and continuous.
Reported noise levels for drill rigs and drill ships range from 59 to 185 dB re
1pPa at 1m (Simmonds et al 2004). Noise produced during drilling is
predominantly below 2 kHz (33.01 dB) with peak frequencies below 500 Hz
(26.98 dB). Tones are thought to be derived from the rotating drill string.

Vertical Seismic Profiling (VSP)

The use of vertical seismic profiling (VSP) has the potential to generate elevated
underwater sound in the vicinity of the well. VSP uses a small airgun array,
typically comprising either a system of three 250 inch?® airguns with a total
volume of 750 inch? of compressed nitrogen at approximately 2,000 pounds per
square inch (psi). During VSP, four to five receivers are positioned in a section
of the wellbore and the airgun array is discharged approximately five times at
20 second intervals. The generated sound pulses are reflected through the
seabed and are recorded by the receivers to generate a profile along a section of
the wellbore. This process is repeated as required for different stations in the
wellbore and will involve approximately 18 hours of source release, within a 24
hour period.

Acoustic modelling undertaken for VSP for similar drilling activities indicates
that sound pressure levels generated at source (1 m) are equivalent to 216 dB re
1pPa (Chevron, 2008). Applying a spherical loss propagation approach,
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sound levels are predicted to attenuate to approximately 160 dB re 1uPa within
600 m of the source.

Impacts to Marine Fauna

Depending on received sound levels and the sensitivity of the specific marine
fauna, exposure to underwater sound has the potential to affect receptors in
four 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.

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

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 or interfering with other biologically important sounds. This
includes vocal communication, echolocation signals and sounds produced
by predators or prey.

Sound thresholds above which injury to marine mammal and turtle hearing (i.e.
TTS /PTS) could occur will not be exceeded and is therefore not considered
further. Any impacts from vessel and drilling sound will be limited to
behavioural disturbance and/or masking of other biologically important
sounds, where frequencies overlap which is discussed below.

Underwater sound can affect marine fauna as described below.
Marine Mammals

Marine mammals are considered the receptor most susceptible to impacts from
anthropogenic underwater sound sources. Whales and dolphins in particular
utilise sound for communication, socialising, breeding and (for dolphins)
foraging and feeding. It reported that threshold levels for behavioural
disturbance to cetaceans are variable beginning at between 120 to 160 dB re
1pPa (rms) (Southall, et al 2007). However, behavioural responses to noise by
marine mammals are likely to be highly variable and context specific.
Exposure to underwater sound may cause cetaceans to exhibit behavioural
changes such as avoidance or displacement and in some cases causes a change
in vocalisations, diving and foraging activities, and may temporarily alter
migratory pathways (Weilgar, et al 2013). Vocalisation changes may represent
attempts to overcome ‘masking’ effects and compensating for the additional
sound in the environment (Di lorio & Clark, 2010). However, masking will
only occur in the low frequencies (below 5 kHz) as vessel and drilling noise is
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not likely to occur at the higher frequencies used by toothed cetaceans for
echolocation.

Low frequency mammals (baleen whales such as Bryde’s whales) are
considered to be most sensitive to the frequency levels generated by VSP (<500
Hz) (Southall, et al, 2007). These species are known to be present in the waters
off Rakhine State. Mid and high frequency mammals (toothed whales such as
dolphins and sperm whales) are considered to be most sensitive to sound
greater than 1 kHz and are therefore less sensitive to the low frequency sound
from VSP. These species are also known to be present in Rakhine waters.

In addition to effects of underwater sound, cetaceans can also be disturbed by
vessel movement. Many short-term behavioural responses to vessel traffic
have been recorded in cetaceans, including changes in swim direction and
speed, surface times and inter-breathing intervals, changes in proximity to
other individuals, etc: (Lemon et al, 2006); (Kruse et al, 1991); (Blane and
Jaakson, 1994) and (Lusseau, 2003).

Little information is available on sensitivity of dugongs to sound; however,
similar to dolphins, they are understood to be most sensitive to sound
frequencies greater than 1 kHz (Anderson and Barclay, 1995), and therefore are
not anticipated to be affected significantly by sounds generated by the VSP
source. However, suitable dugong habitat (seagrass beds) is located over
100 km away and therefore will not be impacted.

Marine Turtles

Only a few studies have looked into hearing capabilities of marine turtles which
have shown that turtles respond to low frequency sound, with highest hearing
sensitivity in the frequency range 100700 Hz (Bartol and Musick, 2003). This
coincides with the frequency range for VSP (<500 Hz). Marine turtles are
considered less susceptible than marine mammals to increases in ambient
underwater sound as turtles do not have an external hearing organ and can only
direct sound through vibrations in their skull and the shell (Lenhardt et al,
1983). Marine turtles, which may present in the operational area on occasion,
have been shown to respond to sounds 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"" (McCauley et al, 2000). As with marine mammals,
turtles have also been observed to alter their diving behaviour in response to
underwater sound.

Fish

Fish hearing abilities can vary widely even within families, but generally fish
hear best at low frequencies below 1 kHz (Ladich, F., 2000). Hearing
sensitivity in bony fish is a function of the inner ear, specialised auditory
structures and, if present, the swim bladder, which provides an indirect route
for sound to reach the inner ear (Finneran and Hastings, 2000). Some fish have
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a special connection between the swim bladder and the inner ear, providing an
enhanced indirect route. These fish are considered to be ‘hearing specialists’
as they are capable of detecting less intense and higher frequency sound waves
compared to non-specialised fish ‘hearing generalists’. Underwater sound can
cause a change in fish swimming behaviour or direction.

Existing/In Place Controls

Measures to control/ minimise adverse impacts from an increase in underwater
sound levels and will include:

e Visual check for marine mammals or marine turtles within 1 km
(observation zone) of the MODU or vessel for 20 minutes prior to
commencing VSP operations.

Soft start - build up power for VSP slowly to give adequate time for marine
mammals or marine turtles to leave the area (20 minutes at minimum). If
a marine mammal or marine turtle is sighted within the shut-down zone
(500 m), the acoustic source should be shut down completely.

Soft start procedures should only resume after the marine mammal(s) or
marine turtle(s) has been observed to move outside the shutdown zone (500
m) or when 30 minutes have lapsed since the last sighting.

Visual observations of the observation zone (1 km) will be maintained
continuously during VSP to identify if there are any marine mammals or
marine turtles present.

During the pre-start meeting, all crews will be alerted to immediately report
to the trained observer when they observe any marine mammals or turtles
during and prior to the activity. The pre-start meeting will cover the
likelihood of marine mammal or marine turtle observations and required
actions if they are sighted.

An observer will be utilised during VSP operations to monitor and record
marine mammals and marine turtles observations and all records will be
reported to MONREC following completion of the activity.

Significance of Impacts

Individual noise sources associated with vessels and the MODU are expected
to range up 185 dB re 1pPa at source which will reduce as sound attenuates to
lower levels over a number of kilometres. The noise level would be expected
to reduce to below levels that may potentially elicit a behavioural response from
marine mammals within in the order of a few hundred meters. Noise sensitive
individuals may therefore be expected to avoid the areas where drilling and
construction activities are taking place, but this impact will be localised and any
behavioural responses are not expected to be biologically significant for the
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Table 6.12

Table 6.13

survival of affected individuals, which are likely to be transient in the
operational area. The potential for impact will be limited to an intermittent
and short term duration and localised to the MODU and vessel locations.

VSP will be undertaken within an 18 hour period. Behavioural effects on the
most sensitive fauna (marine mammals and marine turtles) are only likely
within a radius of 600 m of the sound source. Therefore, effects from
underwater sound will be localised and temporary and any resulting significant
impacts to marine fauna are therefore considered unlikely.

The magnitude of impact from increased sound levels is therefore small.

Marine mammals and marine turtles are considered highly sensitive receptors
as some of the species present in Rakhine waters are considered international
and national species of conservation concern and due to their sensitivity to
underwater sound. Based on the high ranking for receptor sensitivity
attributed to marine mammals and marine turtles, it is anticipated that, with all
the existing control measures in place, the impact will be of moderate
significance. Although, given the duration and scale of the potential impact,
the impact with the associate mitigation is unlikely to have a significant impact
(Table 6.12).

As fish are not considered to be as sensitive to underwater sounds as marine
mammals and marine turtles, there are considered to be of medium sensitivity
(acknowledging the presence of hearing specialist species), and it is anticipated
that, with all the existing control measures in place, the impact will be of minor
significance (

Table 6.13).

Summary of Impact Assessment of Ambient Underwater Sound on Marine
Mammals and Marine Turtles

o—— Increase in underwater sound leading to behavioural changes on
P marine mammals

mpactType | [ Induced
_ Short-term Long-term Permanent
_ Regional International
Localised behavioural changes to a small number of individuals.
Once for approximately 18 hours over the duration of drilling
Impact Magnitude  BYeStnys Negligible _ Medium Large
Resource Sensitivity J¥a’ Medium

JEetggsitaitiate i W Negligible Minor Moderate Major

Summary of Impact Assessment of Ambient Underwater Sound on Fish

Increase in underwater sound leading to behavioural changes or
Impact 0l 8 g
physical impact on fish
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6.3.4

Impact Type _ Indirect Induced
AT RITE T ] emporary U Short-term | Long-term | Permanent
Impact Extent _ Regional International

Impact Scale Localised behavioural changes to a small number of individuals.

Once for approximately 18 hours over the duration of drilling
Impact Magnitude B3ty Negligible _ Medium Large

Resource Sensitivity g¥a _ High
Impact Significance BNt Minor Moderate Major

Additional Mitigation, Management and Monitoring

The control measures adopted by the Project are considered international good
practice for reducing the impact of underwater sound.

All marine species sightings during drilling operations will be reported to
MONREC in the Environmental Monitoring Report.

Significance of Residual Impacts

The residual impact from an increase in underwater sound levels would be of
moderate significance for marine mammals and marine turtles and of minor
significance for fish.

Impacts from Unplanned Hydrocarbon Spills to Marine Water Quality, Marine
Fauna and Habitats (Plankton, Fish & Pelagic Communities, Benthic
Communities, Marine Mammals, Marine Turtles and Seabirds) and Public
Health & Safety, Fisheries, and Shipping

Source of Impact

There is the inherent potential for unplanned releases of hydrocarbons with
offshore oil and gas operations. Spills are not predicted to occur during
normal operating conditions, but rather represent unlikely and exceptional
incidents.

For the Project, these potential spills scenarios have been identified:
e Accidental fuel spills including deck spills.

¢ Vessel collision during drilling activities or transit or with third party/other
Project vessels.

e Loss of well integrity /control (gas release only).

Minor spills on the deck of the vessels can occur due to accidental releases from
stored hydrocarbons/harmful chemicals, or equipment present on the deck
such as small quantities of lubricating oils, hydraulic fluid, or other chemicals.

In rare cases, vessel collision can lead to rupture of the fuel tank leading to a
release of fuel to the marine environment. For this to occur, the collision must
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be of sufficient force to penetrate the vessel hull in the location of the fuel tank;
which is unlikely. The volumes spilled would be potential spill volume is
expected to be approximately 100 m3 of MGO. This volume was modelled for
the Project and the results are provided below.

No oil spill will occur from a potential loss of well control as the wells will be
targeting dry gas. Loss of well control situations are rare in offshore gas
drilling. If this did occur, a gas plume could be generated but will have a
limited, localised impact on the marine environment, such as the physical
displacement of transient and/or mobile fauna. The extent of the plume is
expected to be relatively small in comparison to the surrounding offshore water
environment.

Potential impacts from unplanned hydrocarbon spills may include:
¢ Decline in water quality.
e Toxic effects to marine fauna.
e Oiling of marine megafauna (turtles, whales) and birds.

Impacts to marine water quality, marine mammals, marine turtles, fishes, and
seabirds which may be found within the offshore area are discussed below.

Marine Water Quality

Spills and leaks can cause a localised decline in water quality. However, with
the existing controls in place and compliance with national and international
standards, impacts from discharges will be localised and readily diluted and
dispersed in the open water environment of the Project Area.

Benthic Communities

From a loss of well control, as the gas is released from the seabed there may be
alteration in the composition of the microbial community and mobile epifauna
around the well site (Kimes et al. 2014). The presence of gas in the water
column is not expected to result in toxicity effects to pelagic fish and plankton,
as dissolved methane and hydrates are inert and non-toxic and will be
dispersed to low concentrations by prevailing currents. Any spill and leaks
from the deck or vessel collisions will be diluted and dispersed and are unlikely
to impact the seabed and benthic communities given the water depth (110 m).

Marine Mammals

Marine mammals are mobile and a number of field and experimental
observations indicate whales and dolphins may be able to detect and avoid
surface slicks from fuel spills (Smith et al, 1983). Nevertheless, observed
instances have occurred where whales and dolphins have swum into oiled areas
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without seeming to detect the slicks, or because the slicks were unavoidable.
Marine mammals exposed to surface slicks in the event of a spill, are at risk of
lethal and sub lethal effects from inhalation of volatile components, as well as
skin contact and/or ingestion of hydrocarbons (Etkins, D.S., 1997, and, IPIECA,
1995). Fouling of whale baleen plates may disrupt feeding by reducing the
ability to take in prey, while toothed whales including dolphins, which are gulp
feeders, may be less susceptible. Likely spill volumes are small (i.e. not from
a loss of well control situation) and the spills will evaporate rapidly.
Significant numbers of marine mammals are not expected to be present in the
area potentially affected by a spill and any marine mammals present are likely
to be able to avoid the area. As such, the potential for impact to marine
mammals from spill of hydrocarbons is considered unlikely and will reduce
with increased distance away from the spill source.

Seabirds

Offshore waters can be potential foraging grounds for seabirds that are
vulnerable when coming into contact with surface slicks during feeding or
resting on the sea surface and typically do not exhibit avoidance behaviour.
Physical contact of seabirds with surface slicks may result in fouling of feathers
causing them to matt and lose their insulating, buoyancy and water-repelling
properties. This may also lead to mortality as birds sink and drown, due to
hypothermia (loss of thermoregulation) or as they lose the ability to fly leading
to starvation. Physical contact with slick or vapours can also cause irritation
and injury to a bird’s eyes, skin and mouth cavities. Ingestion and inhalation of
hydrocarbons from preening can damage internal organs, suppress immune
system and reduce reproductive success (AMSA, 2012, IPIECA, 1995.

Seabirds are not expected to be encountered in significant numbers at the well
location as it will be over 100 km from the coast. In addition, no large slicks
are expected since the release would be fuel or hydrocarbons (as this is not an
oil well). Given that, the relatively small volumes of hydrocarbons potentially
released and the tendency for fuel spills to evaporate rapidly, the potential for
impact to seabirds is considered unlikely.

Marine Turtles

Marine turtles are not known to exhibit avoidance behaviour when they
encounter an oil slick (Odell, DK. and MacMurray, C., 1986) although contact
with slicks can result in hydrocarbon adherence to body surfaces (Gagnon, MM
and Rawson CA., 2010) causing irritation leading to inflammation and infection
and damage to the salt gland (Etkins, D.S., 1997). Oiling can also irritate and
injure skin which is most evident on pliable areas such as the neck and flippers
(Lutcavage, et al, 1995). On contact with surface slicks, turtles may also
experience irritation and injury to airways and lungs, eyes and mucous
membranes of the nose and mouth. Ingested oil such as tarballs can cause
buoyancy problems due to build-up of fermentation gases in the gut.
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As discussed previously, the potential exposure to a slick would be highly
localised. While marine turtles (adults, hatchlings and juveniles) may be
present in the area affected by a spill, they are not expected to be present in
significant numbers. Given the limited extent of exposure and its rapid
dilution and dispersion, impacts to marine turtles are not expected to have any
population-wide effects and will be localised.

Fish

It is rare for fish mortality to occur from spills and leaks, especially in open
water environments (ITOPF, 2011) such as those found in the Project Area. It
is suggested that pelagic fish species (like those present in the Project Are) can
detect and avoid oil spills by swimming into deeper water or away from the
affected areas. As such, fish are unlikely to be impacted.

QOil Spill Modelling

For the oil spill modelling, 100 m? of diesel was released at the sea surface within
15 min from the vessel collision location.

Figure 6.6 and Figure 6.7 show the likelihood of surface oil at any concentration
reaching locations during the two week simulation including below visible
concentrations (<0.04 um). A 100% probability contour near the release centre
is a region where every simulation showed that oil travelled over that location
on the surface at least once. If aregion is coloured 20% probability, that means
one-fifth of the simulations showed a trajectory which pass through that region.
The resulting oil trajectory was generally towards the south or southwest in
both January and April.
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Figure 6.6

Likelihood (%) of Exposure to Surface Oil at any Concentration from a 15
Minute 100 m3 Diesel Surface Spill in January

Surface Oiling %
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Figure 6.7

Likelihood (%) of Exposure to Surface Oil at any Concentration from a 15
Minute 100 m3 Diesel Surface Spill in April

d

Surface Oiling %

In general, the surface oil represents approximately 19% and 17% of the mass
24 hours after the release respectively in January and April. Two days after
the release has ended, this surface proportion decreased to 12% and 11%
respectively. In two weeks after the release has ended, up to 94% and 91% of
the diesel would be lost to the atmosphere through evaporation, resulting in
minimum (1.4% for January 1.3% for April) remaining on surface, less than 8%
dissolved in water and less than 1% entrained in water in droplet form. In the
model, the biodegradation process was conservatively assumed to be zero;
however, the oil compounds remaining in the water column would breakdown
with half-lives in the range of days to weeks, depending on the complexity of
the molecule and the presence of the necessary hydrocarbon-consuming
bacteria.

The results are summarised in Table 6.14.
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Table 6.14

Oil Spill Results Summary

Composition January April
Total Shoreline Exposed to 0 0

Surface Oiling (km)

Minimum Travel Time to Reach No shoreline oiling No shoreline oiling
Shoreline (day) predicted predicted
Zone of DPotential Visible

Surface Oiling (>0.04 pm) (km?) 27404 40310
Zone of Potential Surface Oiling

with harmful effect on seabirds 158 456

(>10 pm) (km?)

Mtax1mum Instantaneous QOil 01053 01053
thickness (mm)

Max. In.stantaneous Dissolved 29128 40945
Aromatics (ppb)

Zone with Potential for

Exposure to Dissolved 1163 1989

Aromatic Concentrations above
50 ppb (km?)

The oil spill modelling results are provided in full in Appendix F.

Existing/ In Place Controls

Standard measures to control or minimise the potential adverse impacts from
unplanned spills will include:

Preparation and implementation of vessel standard operating procedures.
Adherence to MARPOL 73/78 Annex I:

Vessels will hold a valid International Oil Pollution Prevention (IOPP)
Certificate (Regulation 7).

Vessels will maintain an oil record book (Regulation 17).

Shipboard Oil Pollution Emergency Plans (SOPEPs) will be developed and
kept on-board vessels (Regulation 37).

Chemicals and/or hydrocarbons will be handled and stored in compliance
with the Material Safety Data Sheet (MSDS).

All chemical and/or hydrocarbon wastes will be segregated into clearly
marked containers prior to onshore disposal by a licensed waste
management contractor, as per the relevant MSDSs.

Spill response kits will be located in proximity to hydrocarbon
storage/bunkering areas and appropriately stocked/replenished as
required.
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e Standard maritime safety/navigation procedures will be implemented
including;:

e Adhere to steering and sailing rules including maintaining look-outs (e.g.
visual, hearing, radar etc.), proceeding at safe speeds, assessing risk of
collision and taking action to avoid collision (monitoring radar).

e Adhere to navigation light display requirements, including visibility, light
position/shape appropriate to activity.

¢ Adhere to navigation noise signals as required.
e Adherence to minimum safe manning levels.

e Maintenance of navigation equipment in efficient working order
(compass/radar).

¢ Navigational systems and equipment required are those specified in Safety
of Life at Sea (SOLAS) Chapter V (Regulation 19).

e Automatic Identification System (AIS) installed as required by vessel class
in accordance with SOLAS Chapter V (Regulation 19).

e Establishment of a 5 NM radius safety exclusion zone around the MODU.
e In the event of a vessel collision, the SOPEP will be implemented if required.
Significance of Impact

The above controls will help reduce the likelihood of a spill. If a fuel spill does
occur, it will be highly localised and will evaporate and disperse rapidly in the
offshore waters of the Project Area.

As discussed above, spills are unlikely to have significant effects on the marine
environment or species. Given only small volumes are likely in the event of a
spill, the considerable distance of the Project Area (over 100 km) from coastal
habitats, and the highly dispersible nature of the fuel, a spill would only affect
water quality and marine fauna in close proximity to the spill release location.
In addition, large marine fauna (fish, turtles and mammals) may exhibit
avoidance behaviour and move away from the spill-affected area.

Therefore, a spill to the marine environment will result in a negligible
magnitude impact. Marine fauna and habitats that may be impacted by a
spill/ leak have varying degrees of sensitivity. However, the impact would be
of negligible significance overall given the very low likelihood of a spill / leak
occurring (Table 6.15).
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Table 6.15

6.3.5

Assessment of Impacts from Accidental Spills on Marine Water Quality,
Marine Fauna, and Habitats

Water contamination and secondary impacts to biodiversity from
Impact . .
accidental spills

Impact Type _ Indirect Induced
Temporary [ SHGHEETR S EE

Regional International
Localised potential to a small number of individuals

Infrequent

Likelihood Rare

Impact Magnitude  BYeStays _ Small Medium Large

Resource Sensitivity | 0 it
Impact Significance PNETH9(E Minor Moderate Major

Additional Mitigation, Management and Monitoring

Provided that the control measures are in place, the likelihood of a spill
occurring is unlikely and no additional mitigation is required. Preventative
controls designed to avoid spills, or contain and prevent spills from reaching
the marine environment will be implemented via compliance with legislative
requirements and PCML procedure.

Significance of Residual Impacts

The residual impact from an unplanned spill would be of negligible
significance.

Impacts from Unplanned Collisions on Fishing and Shipping Activity
Source of Impact

Potential unplanned collisions between fishing vessels or other shipping may
result in damage to fishing gear (e.g. nets/lines damaged), and damage to
vessels. Additional concerns associated with interactions with other vessels
include potential for fuel oil spillage. The potential impacts from an accidental
release of fuel are provided in Section 6.3.4.

Any damages to fishing gear may adversely impact the fishermen who would
have to pay for replacement equipment and may not be able to fish until the
damage is fixed. This could lead to secondary effects on livelihoods of fishing
communities.

A lightly used shipping lane exists between ports in Singapore and Malaysia to
Yangon which transects the western side of Block M-12 and M-13 (Figure 5.9).
The issues associated with other marine users are the same as those mentioned
above for fishing except for damage to fishing gear.
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Table 6.16

Existing/In Place Controls

The existing controls for fisheries and other marine users from unplanned
collisions will be the same as those mentioned for impacts on fishing activity
from the physical presence of the MODU, construction/installation vessels, and
support vessels in Section 6.4.1.

Significance of Impacts

During the drilling, the MODU will be accompanied by the support vessels that
act as fishing liaison as well as look out for the presence of other marine users.
As mentioned in Section 6.3.1, some offshore fishing vessels from Tanintharyi
may be present in the Project Area. These offshore fishing vessels have fishing
grounds that cover a wide area (and also may have on-board advance
navigational and communication systems to warn them of the presence of the
MODU. It should be noted that as the Project Area offshore is relatively small,
the potential for encountering fishing vessels is low and the likelihood of
collision with the controls in place is rare.

Shipping vessels in transit with a good standard of navigational equipment can
easily avoid the Project activities without disruption.

Given the measures in place, the low likelihood of collision, and the small area
to be impacted by the exclusion zone, the impact from collision is of negligible
significance (Table 6.16).

Assessment of Impacts from Unplanned Collisions on Fishing Vessels and
Other Marine Users

Unplanned Collisions

R I Direet I Indirect Induced
Temporary _ Long-term Permanent
_ Regional International
Affect the vessels using Block Al

Frequenc Duration of the installation and drilling activities (intermittently 2020
1 y through to 2025).
Likelihood Unlikely.

Impact Magnitude Positive _ Small Medium Large

Impact Significance PNETH19(E Minor Moderate Major

Additional Mitigation, Management and Monitoring

With the existing controls in place, no additional mitigation measures are
required. A number of factors will be tracked to monitor the effectiveness of
mitigation measures.

These will include the following;:
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e Number of interactions between support vessels and fishing boats.
e  Feedback from ongoing stakeholder engagement.

e  Tracking of grievances raised and response actions to be reported to ECD
in regular monitoring reports.

Significance of Residual Impacts

With the control measures in place (i.e., exclusion zone), impacts due to
unplanned collisions on fishing vessels and other marine users are likely to be
of negligible significance.
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7.1

7.2

CUMULATIVE IMPACT ASSESSMENT

METHODOLOGY AND APPROACH

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. IFC (2012) defines
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 drilling 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 & drilling activities at the same time from
different sources).

POTENTIAL IMPACTS AND MITIGATION MEASURES

The Project Area is surrounded by oil and gas blocks operated by other
Companies however, at the time of writing there are no other oil and gas
activities in these Blocks that are likely to overlap with the timing of the Project
activities.

Near the Project Area is the existing Yetagun Platform and PCML are also
planning on drilling some exploration wells and conducting a 3D seismic
survey. There could be overlap with these activities.

The main impacts arise from the temporary disturbance of fishing activity,
specifically fishermen that fish near the continental shelf area where the Project
Area overlaps with potential fishing grounds. The mitigation measures listed
in the above sections are standard international best practise and will be
adopted during all drilling and seismic activities.

With the standard mitigation measures in place, any impacts are unlikely to
marine species will be of Minor significance.

The potential for cumulative spills of fuel from the vessels is extremely unlikely
to occur, and as both vessels use light fuels which are readily diluted and
dispersed and implement standard mitigation measures, impacts would be
expected to be Minor.

() IFC Performance Standards on Environmental and Social Sustainability, January 2012, International Finance
Corporation, World Bank Group
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In terms of social impacts, although the Project Area is large the exclusion zone
will be limited to a mobile safety zone around the vessel and a stationary zone
around the drilling rig. As such, the area from which fishermen will be
temporarily displaced is relatively small. It is expected that the social impacts
from the Project, if properly mitigated, will be localised to the area where
fishing occurs and temporary in nature (a few days). Therefore, the impact
will be of Minor significance to fishing activities but this is expected to be a
Negligible impact on livelihoods.
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8.1

8.2

ENVIRONMENTAL MANAGEMENT PLAN

This Section provides the Environmental Management Plan (EMP) for the
planning and operation of 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 PCML has
committed. In addition, this EMP is used to ensure compliance with statutory
requirements and corporate sustainability policies.

PROJECT DESCRIPTION BY PROJECT PHASE

The Project will cover the drilling of three infill wells within the Project Area,
which will be drilled in waters depths of about 110 m and at least 140 km from
the mainland coastline and over 100 km from the nearest islands (Kyunsu) of
the Myeik Archipelago.

The wells will be drilled using a mobile offshore drilling unit (MODU) which
will have an exclusion area of 5 NM radius in which other shipping or fishing
vessels cannot enter. Given the wells will be drilled at the existing Yetagun
production platform, this exclusion area will overlap the existing exclusion area
that surrounds the Yetagun Complex.

As this Project is only exploration activity, there is only one Phase - Operation.
There is no permanent infrastructure so no pre-construction, construction, or
decommissioning phases.

PROJECT’S ENVIRONMENTAL, SOCIO-ECONOMIC AND, WHERE RELEVANT,
HEALTH POLICIES AND COMMITMENTS, LEGAL REQUIREMENTS AND
INSTITUTIONAL ARRANGEMENTS

The Project is being conducted in line with PCML HSE Management Policy, the
requirements of the Production Sharing Contract (PSC), Myanmar regulatory
requirements, and international conventions, standards and guidelines.

A summary of the Project environmental and social standards are shown in
Table 8.1.
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Table 8.1 Project Environmental and Social Standards

Parameter

Drilling  fluids
and  cuttings

(non-aqueous
drilling fluid)

Standard Requirement

NEQ and [FC
EHS

Guidelines

(2015) .

Non-aqueous drilling fluid, re-inject or ship-to-
shore; no discharge to sea

Drilled cuttings, re-inject or ship-to-shore; no
discharge except:

Oil concentration lower than 6.9% by weight on dry
cuttings (as per IFC 2015 EHS Guidelines)

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 metres below sea
surface

(Note: ECD allows an exemption to the above guidelines for
exploration drilling with the limits presented in IFC EHS
Guidelines for Offshore Oil and Gas (2015) permitted.)

Drilling  fluids
and  cuttings
(water-based
drilling fluid)

NEQ and IFC
EHS

Guidelines

(2015) .

Water-based drilling fluid, re-inject or ship-to-
shore; no discharge to sea

Water-based drilling fluids and cuttings, re-inject or
ship-to-shore; no discharge to sea 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

Completion and
well work-over
fluids

NEQ and IFC e
EHS

Guidelines .
(2015)

Ship-to-shore or re-inject, no discharge to sea except:
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 5 f or more
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Parameter Standard

Air Emissions MAPROL
Annex VI

Requirement

Vessels will be in compliance with applicable
MARPOL 73/78 Regulations for the prevention of
air pollution from ships (Annex VI).

Use of low sulphur fuel (sulphur content not to
exceed 3.5% m/m) when it is available

An International Air Pollution Prevention (IAPP)
certification for the Project vessels, as applicable or
required by vessel class.

MARPOL
Annex IV /
NEQ
Guidelines

Sewage

The Project vessels will comply with applicable
MARPOL requirements, including: discharge of
untreated sewage into the sea is prohibited, except
when the ship has in operation an approved sewage
treatment plant or when the ship is discharging
comminuted and disinfected sewage using an
approved system at a distance of more than 3 nm
from the nearest land.

Sewage which is not comminuted or disinfected has
to be discharged at a distance of more than 12 nm
from the nearest land.

The discharge of sewage can only occur when the
vessel is en route and travelling at no less than 4
knots.

An International Sewage Pollution Prevention
(ISPP) certificate and International Oil Pollution
Prevention (IOPP) certificate will be required, as
appropriate to vessel class.
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8.3

Parameter Standard

Requirement

Vessels will operate in compliance with MARPOL
Annexes I: any oil-in-water content of discharges
should not exceed 15 ppm.

General waste (excluding food) will not be disposed
of to sea in line with MARPOL Annex V
Requirements.

Combustible wastes will be segregated and disposed
by incinerator on-board, should an incinerator be
available on the selected vessel (in line with
MARPOL Annex V requirements). No discharge of
food waste is permitted less than 3 nm from the
coast. Maceration is required at greater than 3 nm
and less than 12 nm from the coast. Hazardous
wastes will be stored on the vessels in appropriate
containers with labels.

Hazardous waste storage will be designated in
accordance with their Materials Data Sheet (MSDS)
(in line with MARPOL Annex V requirements).
Hazardous wastes will be returned to the vessels’
selected shore base and sent to a licensed disposal
facility by a licensed waste contractor (in line with
MARPOL Annex V requirements).

Waste MARPOL

Discharges AnnexI &V

(including food

waste)

Spills MARPOL
Annex I

Support and chase vessel standard operating procedures

to be prepared and implemented including (if appropriate)
an offshore bunkering procedure.  Shipboard Oil
Pollution Emergency Plans (SOPEPs) will be prepared and
implemented.

SUMMARY OF IMPACTS AND MITIGATION MEASURES

The EIA has assessed the potential impacts and proposed mitigation and
management measures to reduce the level of the impact. The EIA concluded
that potential impacts are typically short term and are well understood from
previous experience in the industry, with little or no evidence of adverse

consequences on the majority of environmental or social receptors.

Through the Project development and the EIA process, PCML has made
commitments to ensure appropriate environmental and social performance.

A summary of the Project impacts and the committed measures designed to

manage and mitigate those impacts is presented in Table 8.2.
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Table 8.2

Potential Impact/Issue

Drilling Phase

Summary of Impacts and Mitigation Measures

Control / Mitigation Measures

Significance of Residual Impact

Impacts from Physical Presence of the MODU and Support
Vessels on Fishing and Shipping Activity

A 5 NM radius safety exclusion zone around the MODU.

MODU and support vessels will comply with international regulations for collision avoidance, navigation and maintenance.
Myanmar speaking (crew members) available on board the MODU.

Timely sharing of information (in the form of a Notice to Mariners).

Disclosure and implementation of the Feedback grievance mechanism.

Minor

Impacts from Drill Cuttings and Drilling Fluid Discharges to
Sediment Quality, Marine Water Quality, Benthic
Communities, and Fish & Pelagic Communities

Maximum residual Non Aqueous Phase Drilling Fluid will be 6.9% on wet cuttings.

Where cuttings are discharged overboard, they will be discharged 15m below the water line.

All chemicals selected for low toxicity where possible and subject to internal justification.

NADEF shall only be used where seawater and sweeps or WBDF cannot provide the required technical specifications.

All residual NADF returned to a shore for reconditioning, re-use or disposal. No bulk discharge of NADF drilling fluids will take
place.

Minor (sediment quality)

Negligible (benthic quality)

Minor (water quality)

Negligible (fish and pelagic species)

Impacts from Underwater Sound from Drilling, VSP, and
Vessel Movements on Marine Fauna (Fish, Mammals, and
Turtles)

Visual check for marine fauna within 1 km (observation zone) of the MODU or vessel for 20 minutes prior to commencing VSP
operations.

Soft start - build up power for VSP slowly to give adequate time for marine fauna to leave the area (20 minutes at minimum).

Soft start procedures should only resume when fauna have moved outside the shutdown zone (500 m) or when 30 minutes have lapsed
since the last sighting.

Visual observations of the observation zone (1 km) must be maintained continuously to identify if there are any mammals or turtles
present.

During the pre-start meeting, alert all crews to immediately report to the trained observer when they observe any marine mammals or
turtles during and prior to the activity.

An observer will be utilised during VSP operations to monitor and record marine mammals and marine turtles observations and all
records will be reported to MONREC following completion of the activity.

Minor (fish)

Moderate (marine mammals and turtles)

Impacts from unplanned spills on marine fauna

Preparation and implementation of vessel standard operating procedures.

Adherence to MARPOL 73/78 Annex 1.

Chemicals and/or hydrocarbons will be handled and stored in compliance with the Material Safety Data Sheet (MSDS).
Spill response kits will be available and kept stocked.

Standard maritime safety/navigation procedures will be implemented

Establishment of a 5 NM radius safety exclusion zone around the MODU.

In the event of a vessel collision, the SOPEP will be implemented, if required.

Negligible

Impacts from Unplanned Collisions on Fishing and Shipping
Activity

A 5 NM radius safety exclusion zone around the MODU.

MODU and support vessels will comply with international regulations for collision avoidance, navigation and maintenance.
Myanmar speaking (crew members) available on board the MODU.

Timely sharing of information (in the form of a Notice to Mariners).

Disclosure and implementation of the Feedback grievance mechanism.

Negligible
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8.4

8.5

OVERALL BUDGET FOR IMPLEMENTING THE EMP

It is estimated that the overall budget for implementing the EMP for the Project
is up to $800k USD. Many of the management and mitigation measures are
embedded controls as part of the standard operational costs.

MANAGEMENT AND MONITORING SUB-PLANS

Given that there are no significant impacts from the Project (under Chapter 6 of
this EIA Report); no separate management plans are required for the following:

e  Air: the emissions to air are not likely to cause any significant impact.
However routine atmospheric emissions will be monitored with emphasis
on greenhouse gases (CO2/SOx) and provided in the Environmental
Monitoring Report;

e  Noise: the noise emissions will not cause any significant impact; and

e  Community: the Project is located 140 km from the nearest human receptor
and communities and therefore will not have an impact.

Management sub-plans are, however, prepared for Sediment & Drill Cuttings,
Biodiversity, Emergency Response, and Waste Management and are provided
in the following sections. @ PCML’s contractors will also have Waste
Management and Emergency Response Plans and the vessel will have a SOPEP.

For this short duration infill drilling, no specific management plans are required
for pre-construction, construction, operation and decommissioning phases as
this activity only has the Operational Phase.
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Table 8.3

Management Actions (Commitment)

Potential e . . Implementation :
Impact/ Risk Mitigation Measures Management Action Responsible Schedule Reporting
Pre-mobilisation,
Contractor to provide specifications of fuel to be durmg. drilling Copy of marine
campaign and e
Use of low sulphur fuel (sulphur content not to exceed 3.5% | used by MODU and vessels. b faciliti fuel specifications.
Impacts from L i subsea acilities
oxhaust m/m) when it is available. installation.
emissions  on Contractor
. .| Vessels will be in compliance with applicable MARPOL | Routine atmospheric emissions will be monitored . . o
ambient air . . . . . . During Drilling Monitoring Report
uality 73/78 Regulations for the prevention of air pollution from | with emphasis on greenhouse gases (CO2/SOx)
q ships (Annex VI).
. P MARPOL
Contractor to provide MARPOL certification for the Pre-mobilisation | certification
MODU and vessels. '
The MODU and support vessels will comply with
applicable MARPOL 73/78 Annex IV requirements (Reg. 4
I " ¢ and 8), including;:
srenvf:;es anod e vessels will have valid International Sewage
grey water on . 59111}11’:10n Prﬁvenhon (I.S I:P) tierhﬁca‘t N hibited Pre-mobilisation, |MARPOL
marine water 1scharge of sewage 1nto the s.ea 1 pro . OUEA ! Contractor  to provide MARPOL and ISPP during drilling | certification, ISPP
. except when the vessel has in operation an e S . . Iy
quality and . _| certification and maintain vessel discharge log book | Contractor campaign and | certificate and
. approved sewage treatment plant or when the ship e .
localised . . . . .. for MODU and vessels. subsea  facilities | vessel discharges
is discharging comminuted and disinfected . .
adverse . . installation. log book
. sewage using an approved system at a distance of
impacts to
. . more than 3 nm from the nearest land; and
marine biota o . .
e sewage which is not comminuted or disinfected
has to be discharged at a distance of more than 12
nm from the nearest land.
Imfr:(;tcible of The MODU and support vessels will comply with
pu applicable MARPOL 73/78 Annex V requirements (Reg 3), S
(food) wastes|. : Pre-mobilisation,
. |including: . P . .. |MARPOL
on marine . . Contractor to provide MARPOL certification and during drilling e
. e  Waste discharged by the MODU is passed through L . . certification  and
water  quality . L . maintain vessel discharge log book for MODU and | Contractor campaign and .
. a grinder so that it is capable of passing through a ... |vessel discharges
and localised . . . - vessels. subsea  facilities
screen with no opening wider than 25 millimetres: . . log book
adverse . . 1 installation
. this applies to support vessels within the 5 NM
impacts to .
. . safety exclusion zone.
marine biota
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Potential

Mitigation Measures

Management Action

Responsible

Implementation

Reporting

Impact / Risk

Impacts of bilge
water and deck
drainage  on
marine water
quality and
localised
adverse
impacts to

marine biota

The MODU and support vessels will comply with
applicable MARPOL 73/78 Annex I requirements (Reg. 7,
14 and 17) including;:

e vessels will have valid International Oil Pollution
Prevention (IOPP) certificate, as appropriate to
vessel class;

e  bilge water contaminated with hydrocarbons must
be contained and disposed of onshore, unless the
oil in water (OIW) content is within 15 ppm and an
IMO approved oil/water separator (OWS) (as
required by vessel class) is used to treat the bilge

water;

e  vessels will maintain an oil record book; and

e no direct  overboard drainage  from
sludge/drain/dirty oil/bilge water collecting
tanks.

Contractor to provide MARPOL certification and
maintain vessel discharge log/oil record book for
MODU and vessels.

Contractor

Schedule

Pre-mobilisation,
during drilling
campaign and
subsea facilities
installation

MARPOL
certification,
(IOPP) Certificate
and vessel
discharges log
book (oil record
book)

Impacts of drill

cuttings  and
drilling muds
on marine

water quality

e Drill cuttings with NADF will be recycled and
treated Maximum residual Non Aqueous Phase
Drilling Fluid will be 6.9% on wet cuttings.

e  Where cuttings are discharged overboard, they
will be discharged 15m below the water line.

e All chemicals selected for low toxicity where
possible and subject to internal justification.

e NADF shall only be used where seawater and
sweeps or WBDF cannot provide the required
technical specifications.

e All residual NADF returned to a shore for
reconditioning, re-use or disposal. No bulk
discharge of NADF drilling fluids will take place.

Drill cuttings with NADF will be recycled and
treated Maximum residual Non Aqueous Phase
Drilling Fluid will be 6.9% on wet cuttings.

PCML
Contractor

Pre-mobilisation
and during drilling
campaign.

Chemical use and
approval records.

NADEF shall only be used where seawater and
sweeps or WBDF cannot provide the required
technical specifications. ~All chemicals selected for
low toxicity where possible and subject to internal
justification.

PCML

Pre-mobilisation
and during drilling
campaign

Chemical use and
approval records.

All residual NADF returned to a shore for
reconditioning, re-use or disposal. = No bulk
discharge of NADF drilling fluids will take place.
All mud use and discharge to be recorded.

PCML

Pre-mobilisation
and during drilling
campaign

Chemical use and
approval records.
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Potential

Mitigation Measures

Management Action

Responsible

Implementation

Reporting

Impact / Risk

Impacts due to
non-hazardous

The MODU and support vessels will comply with
applicable MARPOL 73/78 Annex V requirements (Reg 10.2
and 10.3) including:

Vessel Waste Management Plan (or equivalent)
must contain as a minimum:
Waste handling equipment, waste storage
containers, and spill response equipment
appropriate to the type and volume of waste
will be provided at waste storage areas.

Contractor Waste Management plan and contractor
to maintain garbage record book for MODU and
vessels.

Schedule

Pre-mobilisation,

Contractor Waste
Management Plan,

. . bage record
All hazard tes will b ted i illing | 527798
and hazardous azardous wastes Wit be segregatec prior Reporting of any accidental release of wastes to the durlng. drilling book.
waste to onshore disposal. . . Contractor campaign and
. . . marine environment ees
generation and e General waste (excluding food) will not be subsea  facilities Report of any
disposal  from disposed of to sea. e The Waste Management Plan will be finalised after installation accidental release
vessels. e  Vessels >400 tonnes (or certified for >15 persons . . .
. selection of the contractors and will be provided to of wastes
on-board) will have a garbage record book. ECD prior to drillin
e  Where safe and practicable to do so, lost objects P &
will be recovered
e Any accidental release of foreign material to the
marine environment that does not meet MARPOL
discharge standards will be reported if required to
relevant Authorities.
MODU and vessels maintain valid Fouling Coating e MODU/ Vessel
. Pre-mobilisation e
Certificates. FCC certification
Fntroc.luctlon. of e MODU and vessels to have valid Fouling Coating Pre-mobilisation,
invasive marine Certificates PCML and | during drilling
species to the : .| Vessels to maintain records of ballast water uptake . Contractor ballast
. e MODU will not enter nearshore waters in . . Contractor campaign and
marine and discharge locations. ... | water log book
. Myanmar. subsea  facilities
environment . .
installation
MODU not to enter nearshore waters Durmg the drilling MODU log book
campaign
Impacts on|A 5 NM radius safety exclusion zone will be maintained Vessel
Fishing around the MODU as required. The Vessel Master will . . During drilling -
.. . ... . |Implementation of 5 NM safety exclusion zone. Contractor ) communications
Activity from|endeavour to manage vessel access and activities within this campaign lo
Physical zone. &
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Potential

Mitigation Measures

Management Action

Responsible

Implementation

Reporting

Impact / Risk
Presence of

MODU and support vessels will comply with the following:

Schedule

MODU and e international regulations for collision avoidance
Vessels and (COLREGs 1972) including maintaining look-outs
Unplanned (e.g. visual, hearing, radar etc.), proceeding at safe
Collisions speeds, assessing risk of collision and taking action
to avoid collision (monitoring radar).
e Navigation light display requirements, includin e
.. g . & P y req . & . . . . . Pre-mobilisation, |MODU/vessel
visibility, light position/shape appropriate to|PCML inspection to confirm implementation of . - S
L o L during drilling | certification ~ and
activity. relevant  navigational ~and  communication .
. .. . . Contractor campaign and | vessel log books.
e  Maintenance of minimum safe manning levels. requirements for MODU and support vessels e . .
. L . > . . subsea  facilities| PCML inspection
e Maintenance of navigation equipment in efficient | operating at sea. . .
. installation report.
working order (compass/radar /
communications).
¢ Navigational systems and equipment as specified
in Regulation 19 of Chapter V of SOLAS.
e AIS installed as required by vessel class in
accordance with Regulation 19 of Chapter V of
SOLAS.
During drilling Vessel lo
Myanmar speaking (crew members) available on board the | Contractor to ensure the provision of Myanmar campaign and &
. Contractor ..... | books/contact
MODU. speaking crew on board the MODU. subsea  facilities| . .
. . with fishermen.
installation
Tlm.ely sharing of information (in the form of a Notice to | Notice t(? Ma.rmers issued prior to operations PCML Pre-mobilisation | Notice to Mariners
Mariners). commencing via the DoF
Pre-mobilisation, , .
. . . . . . . .\ . .. |PCML’s notice
Disclosure and implementation of the Grievance|PCML to disclose Grievance Mechanism to maritime during drilling released to
Mechanism for the Project and timely investigation of any | authorities, fisheries authorities, fishing | PCML campaign and relevant
grievances. communities and other marine users. subsea  facilities stakeholders
installation '
Impacts  from Copy of personnel
underwater Trained observer utilised during VSP operations to monitor | Trained observer on board maintaining watch During VSP tralr'ung records for
sound . . . . Contractor ; marine mammal
. and record marine mammal observations. during daylight hours operations .
generation on observation
marine fauna. requirements.
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Potential

Mitigation Measures

Management Action

Responsible

Implementation

Reporting

Impact / Risk Schedule
Visual check for marine mammals and turtles within 1 km
(observation zone) of the MODU or vessel for 20 minutes
prior to commencing VSP operations. Contractor to ensure that visual inspection is
Visual inspections of the observation zone (1 km) must be }mdertz?ke prior to V.SP operat}on. Visual
o . . . P inspection undertaken with 1km radius.
maintained continuously during VSP to identify if there are
any marine mammals or turtles present.
Soft start - build up power for VSP slowly to give
adequate time for marine fauna to leave the area (20
Undertake a 20 minute soft-start before testing of all airguns | ;yinutes at minimum). If a whale or marine turtle ' Marine mammal
at full power. is sighted within the shut-down zone (500 m), the | Contractor Durmg VvsP observation report
. operations
acoustic source should be shut down completely.
Ensure shut down if marine mammal, or turtle within 500
m of the array and only continue 30 minutes after last |Soft start procedures should only resume after the
sighting and if mammals outside the 500 m zone. whale(s) or turtle(s) has been observed to move
outside the shutdown zone (500 m) or when 30
minutes have lapsed since the last sighting.
During the pre-start meeting, alert all crews to immediately
report to the trained observer when they observe any |Contractor to ensure crew instructed to report any
marine mammals or turtles during and prior to the activity. | marine mammal, whale shark or turtle sighting to
The pre-start meeting will cover the likelihood of whale |the trained observer.
observations and required actions if they are sighted.
All sightings of marine mammals /marine turtles /
whale sharks must to be recorded during the VSP. Marine Fauna,
Details to be recorded shall include the estimated Contractor During VSP | (marine mammal,
All sightings of marine mammals / marine turtles / whale | distance to the animal, and where possible, the operations turtles, whale
sharks must be recorded and reported to MONREC |species, number of animals, direction of movement sharks)
following completion of the drilling campaign. (if any) and behavioural activity. observation
All information on marine fauna sightings will be After completion of | Report/
reported to MONREC following completion of the | PCML the drilling | Monitoring Report
drilling campaign. campaign
ENVIRONMENTAL RESOURCES MANAGEMENT PCML
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Potential

Mitigation Measures

Management Action

Responsible

Implementation

Reporting

Impact / Risk

Impacts
unplanned

from

spills on marine

fauna
habitats

and

MODU and support vessels operate in compliance with
MARPOL 73/78 Annex I (Reg 7, 17 and 37) including;:

- Vessels will hold a valid International Oil Pollution
Prevention (IOPP) certificate.

- Vessels will maintain an oil record book.

SOPEP to be developed as appropriate to class

Contractor to provide MARPOL certification and
maintain oil record book for MODU and vessels.
SOPEP available.

Contractor

Schedule

Pre-mobilisation

MARPOL
certification,
(IOPP) Certificate
and vessel
discharges log
book (oil record
book).

SOPEP

Implement procedures for chemical handling and storage
on board MODU and vessels including;:

Chemicals and/ or hydrocarbons will be handled and stored
in compliance with the SDSs and to prevent release to the
marine environment.

Appropriate storage and handling of chemicals
based on the SDSs.

Contractor

Pre-mobilisation,

during drilling
campaign, subsea
facilities
installation

Any spills to be
reported and
response measures
implemented

where appropriate.

Crew induction
training records.

Spill response kits located in proximity to chemical and

Contractor to provide and replenish spill response

Pre-mobilisation,

hydrocarbon storage/bunkering areas and appropriately |kits adjacent to chemical and hydrocarbon |Contractor During drilling | N/A
stocked/replenished as required. storage/bunkering areas. campaign
Pre-mobilisation,
Crew trained in spill prevention and use of spill response | Crew induction to include spill prevention and use durmg. drilling Crew  induction
. . . Contractor campaign, subsea ..
equipment. of spill response equipment. facilities training records
installation
During drilling
Any unplanned hydrocarbon spills from vessel collision to | Any spills to be reported including details of any PCML campaign and Spill reportin
be reported to MOGE to notify relevant third parties. spill response measures implemented. subsea facilities | P p &
installation
Pre-mobilisation,
PCML OPEP developed and implemented in the event of a during drilling
spill resulting from a vessel collision beyond the capability | OPEP available on board MODU. PCML campaign and | OPEP
of the SOPEP subsea  facilities
installation
During drilling
A 5 NM radius safety exclusion zone will be maintained campaign and | Vessel
around the MODU as required. The Vessel Master will I . . installation of | communications
o .. .| Implementation of 5 NM safety exclusion zone. Contractor .
endeavour to manage vessel access and activities within this subsea  facilities | log.

zone. and installation of | Photo log
subsea facilities
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Potential e : . Implementation :
Impact / Risk Mitigation Measures Management Action Responsible Schedule Reporting
. . . . . Pre-mobilisation,
MODU and vessels will comply with the PCML 1nspect19n FO confirm 1mp1ernentat.10n. of during drilling | MODU/vessel
. . : . . relevant  navigational ~and  communication . e
international regulations for collision avoidance. . . Contractor campaign and | certification — and
requirements for MODU and vessels operating at . .
installation of | vessel log books.
sea. o
subsea facilities
During drilling
Myanmar speaking (crew members) available on board the | Contractor to ensure the provision of Myanmar Contractor campaign and | Hiring certificates,
MODU speaking crew on board the MODU. installation of | contracts.
subsea facilities
* Discharges of oil to the sea in produced water will meet, During drilling
as a minimum, the National Environmental Quality | Oil and grease content will not exceed 42 mg/1 daily campaign and | Aqueous
- - . . . PCML . . .
(Emissions) Guidelines. Oil and grease content will not | maximum; 29 mg/I monthly average. installation of | Discharges Report
Impacts  from - . . g
Routine exceed 42 mg/l daily maximum; 29 mg/l monthly subsea facilities
) average. . . . . . s
Operatlonal « Adequate sampling points will be provided to check oil A.dfequate sampling pomts.wﬂl be pr.0v1ded to chec.:k Durmg drilling
Discharges . . ) . .. | oil in water content. Chemical selection and use will campaign and | Aqueous
in water content. Chemical selection and use will be risk . . . PCML . > .
o . be risk based, so as to minimize the discharge of installation of | Discharges Report
based, so as to minimize the discharge of hazardous . ks
. hazardous chemicals to sea. subsea facilities
chemicals to sea.
Since it is an offence to damage or destroy ancient objects or
monuments whether known or unknown or transport Durin drillin
Impacts to | ancient objects to outside of Myanmar (refer Protection and | Discovery of any ancient objects will be reported to & & | Notification of
. . . . .. . . Contractor and | campaign and .
Cultural Preservation of Antique Object Law and Protection and | Administrative  Office and Department of . . suspected Ancient
. . . ) . PCML installation of |
Heritage Preservation of Ancient Monument Law), discoveries or|Archaeology e Object find.
. . . subsea facilities
finds of ancient objects shall be reported and relevant laws
followed.
Compliance with all laws listed in Table 3.3 of the EIA }’CML will operate in compliance with all law listed PCML Throughout Project| N/ A
Report. in Table 3.1 of the EIA Report
Undertake environmental and social monitoring PCML will undertake mon itoring as mentioned in | PCML / Throughout Project Env1%‘on¥nental
General the management plan sections of the EIA Report Contractor Monitoring Report
PCML will submit the Environmental Monitoring Environmental
Submit Environmental Monitoring Report Report to ECD every 6 months (i.e., after the Project | PCML After survey o
Monitoring Report
has completed)
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8.5.1

Waste Management Plan
Objectives

A waste management plan will be prepared to outline the methods and
practices to meet the requirements of this EIA and applicable regulations.

The objectives of the plan are to:
i.  ensure waste is managed in a controlled and appropriate manner in
compliance with statutory requirements concerning the management of
waste

ii. ensure resources are recovered where possible and safe to do so, for re-
use and recycling

iii.  detail responsibilities, both offshore and onshore (supply bases) for
waste management

iv.  outline the appropriate handling, storage, transportation and disposal
of waste

v.  describe the recording and tracking for all wastes generated

Legal Requirements

The WMP will be completed in accordance with MARPOL requirements and
National Emission (Quality) Guideline by MONREC.

Implementation Schedule
The WMP will be enacted throughout the life of the Project (7-8 months).
Management Actions

PCML’s contractors for the infill drilling will develop a Waste Management
Plan (WMP). WMPs are guides for reducing, handling, and disposing of
waste during the Operation of the Project. The management actions for WMP
are provided in Table 8.3.

The Waste Management Plan is based on the MARPOL 73/78 Annex V
applicable to garbage generated on ships. Drilling rigs and production
platforms are included in this definition of “ships”, and aims to reduce the
amount of garbage - both plastics and other persistent wastes - that “ships”
dump into the oceans. A simplified overview of the discharge provisions of
the revised MARPOL Annex V (resolution MEPC. 201(62) which entered into
force on 1 January 2013 is mentioned in Appendix G.

The storage and minimisation of solid wastes will be conducted as per the waste
stream information presented in Appendix E.

Monitoring Plans

PCML will submit an Environmental Monitoring Report, to MOGE and
MONREC every 6 months as per the requirements of the EIA Procedure.
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Table 8.4

Table 8.5

Monitoring will be required in order to demonstrate compliance with some of
PCML'’s project commitments (compliance monitoring), and will also provide
verification of the overall design and effectiveness of the implemented control
measures. The key objectives of PCML’s monitoring activities are as follows:

e To monitor discharges and emissions to ensure compliance with PCML'’s
environmental commitments;

e To provide an