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1.1

1.2

EXECUTIVE SUMMARY

INTRODUCTION

The Zawtika Offshore Development Project the Project) is an existing

development operated by PTT Exploration and Production International
Limited PTTEPI, consisting of ZPQ (Processing platform integrated with

Living Quarter module), a bridged-link wellhead platform WP1, remote
wellhead platforms WP2 to WP7, associated intra-field sealines and 230 km

offshore gas transportation pipeline.

To comply with requirements of the Environmental Impact Assessment (EIA)

Procedure, promulgated on 29t December 2015, PTTEPI is required to
undertake an Environmental Management Plan (EMP) for its current

operations, and submit to Ministry of Natural Resources and Environmental
Conservation MONREC) formerly Ministry of Environmental Conservation

and Forest (MOECAF)Environmental Conservation Department (ECD) for

consideration and approval to obtain an Environmental Compliance
Certification (ECC), for its existing Zawtika Offshore Development Project.

Further details of the Project are described in Chapter 3.
SUMMARY OF PROJECT PROPONENT

PTTEPI, a subsidiary of PTT Exploration and Production Company Limited
(PTTEDP), is the operator for the Project to carry out petroleum exploration and

production activities and related business in Myanmar.

PTTEP's mission is to operate globally to provide reliable energy supply and
sustainable value to all stakeholders with a strong vision to become a leading
Asian E&P company driven by competitive performance, advanced technology
and green practices.

In PTTEP Myanmar Asset's SSHE Policy, PITEP Myanmar Asset is committed
to safe Exploration and Production (E&P) Operations in Myanmar with an
ultimate goal of “Target Zero - Nobody Gets Hurts in Our Operations” which
covers (1) Zero Injury, 2) Zero Major Accident (e.g. zero major hydrocarbon leak,
vehicle accident, ship collision), and 3) Zero Spill or External Complaint e.g.

zero complaint by authoritiess communities/sea users)

Contact details of PTTEPI are provided in Table 1.1.
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Table 1.1

1.3

Contact Details of PTTEPI

Company Name PTTEP International Limited
Address Vantage Tower, 623 Pyay Road, Kamayut Township, Yangon,
Republic of the Union of Myanmar
Phone Number +95(1) 652700
Fax Number +95(1) 667783
DESCRIPTION OF PROJECT

The Zawtika Development Project is a gas field development project located on
Block M9 and a small portion of Block M11. Two organization joined in this
Project, PTTEPI 80%) and Myanma Oil and Gas Enterprise MOGE) 20%). PTTEPI
is the operator for the Project. The field lies in the Gulf of Martaban,
approximately 225 km south of Yangon and 207 km west of the Myanmar coast.

The existing development of offshore Zawtika is comprised of Phase 1A, 1B and
1C, as well as additional potential future development phases. This EMP’s scope

will cover only the activities in Phase 1A and 1B, as the other phases are
developed under additional EIAs and/or EMPs. The Zawtika Phase 1A offshore

facilities consists of ZPQ (Processing platform integrated with Living Quarter
module), a bridged-link wellhead platftorm WP1, two remote wellhead
platforms WP2 and WP3, associated intra-field sealines and 28~ diameter with
230 km long offshore gas transportation pipeline. The development of Zawtika
Phase 1B consists of 4 remote wellhead platforms, namely WP4, WP5, WP6, and
WP?7 including their associated pipelines. The overview of Zawtika components

and offshore facilities are illustrated in Figure 3.1.

Zawtka offshore operations produce non-hazardous waste and very low
amounts of hazardous waste. Both wastes will be managed in accordance with
the provisions of the waste management procedures of PTTEPI The estimated

quantities of each waste generated during operation are presented in the
following Table 1.2. Details on PTTEPI's waste management procedures

according to its type are provided in Error! Reference source not found..
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Table 1.2

1.4

Amount of non- hazardous and hazardous waste produced monthly of ZPQ,
from the months January to December in 2019.

Type of Waste Waste Name Weight kg)

Non-Hazardous General non-hazardous waste Mixed wastes) 103,047
Plastic Bottles 120
Contaminated sand from production process 0
(Produced sand*

Hazardous Waste Contaminated sand from production process 50,640
(Produced sand*
Mixed hazardous wastes e.g. contaminated fabric, 20,040
Lubricating oil 15,722
Off-speciexpired hazardous chemicals 5,285
Contaminated sludge from process equipment 3,666
Contaminated plastic drum 3,555
Contaminated metal drum 1,448
Lead batteries 745
JetA1l 602
Fluorescent lamp/tube/bulb 490
Ni-Cd Batteries 210
Chemical sack 40
Oil contaminated PPE 37
Expired hazardous paint 20

*Note: Produced sand can be classified as both non-hazardous waste and hazardous waste based on the lab
results of % Oil concentration. For the time being, PTTEP dispoe Produced sand as hazardous waste.
Source: PTTEPI, 2020

PoLicy, LEGAL AND INSTITUTIONAL FRAMEWORK

The EMP was prepared in compliance with the regulatory and non-regulatory
performance requirements for all stages of the Project. The policy and legal
framework for the Project, covering national requirements as well as applicable
international treaties and conventions is outlined in Chapter 4.

The EMP aims are to:

e Explain this Zawtika Production Development and Offshore Gas
Transportation System project, on the basis of information provided by
PTTEPIL;

e Ensuring that environmental and social considerations are clearly quoted
and integrated in the decision-making process of the project;

e Recommending procedures and practices to be followed during the project
to ensure that environmental and social effects are avoided, minimized or
mitigated; and

e Providing guidance on environmental management programs, including
auditing and contingency planning,

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

1-30



1.5

1.5.1

1.5.2

DESCRIPTION OF SURROUNDING ENVIRONMENT
Physical environment

Myanmar has a hot and humid climate dominated by monsoon pattern. Its

climate can be described as tropical monsoon characterized by strong monsoon
influences, a considerable amount of sun, a high rate of rainfall.

In the coastal regions, the average annual rainfall is about 1,500-2,000 mm in the
north, increasing to 2,500 mm in the southeast and 3,500 mm in the southwest.
Heavy rainfall occurs between mid-May and mid-November of the year. MODIS
satellite data between 2002 and 2014 show that sea surface temperature SST)
ranges between 28 and 300C.

Block M9 and Block M11 are considered to be potentially exposed to multiple
natural hazards; tropical storms being the most relevant (OCHA, 2013). In

Myanmar, cyclones originate in the Bay of Bengal during pre- and post-
monsoon seasons from April to May and from October to November. These

cyclones result in heavy rains, floods and storm surges, especially in the coastal
region of Rakhine State. Biological environment

Biological environment

As the development of offshore Zawtika is located in a relatively remote area,
it is expected that the biological nature of the Study Area to be of low ecological
value when compare to the more productive near shore areas. However, it is
noted that marine mammals, marine turtles and seabirds may occasionally pass
through these deep water areas.

In addition to the above, a review of primary data pertaining to the
environmental conditions of Block M9 collected during a baseline survey in
2009 and marine environmental monitoring in 2016 (s discussed further in

Chapter 6), has been summarized as follow:

e Benthos and Plankton - it was found that the abundance, density and
diversity of plankton, fish larvae, and benthos is within normal condition
and did not show a consistent decrease between the 2009 and 2016 surveys
(some parameters showed increases while others showed decreases, but
there was no conclusive link between a decrease in the overall health of the
ecosystem over time).

e Seawater Quality - almost all measured parameters for seawater quality
complied with the relevant standards. The only exception was Dissolved
Oxygen, however, the measurements that were found to be below the
standard were at depths of more than 50 m, where dissolved oxygen levels
are generally expected to be lower. Additionally, most parameters did not
show a significant change between the 2009 and 2016 surveys, with the
exception of barium, chromium, iron, and mercury, which showed
substantial increases over time. The increases in the concentrations of these
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1.5.3

parameters are possibly attributable to the drilling and production activities
that have taken place during that period of time. However, the levels are still

far below the relevant standards. Overall, seawater quality in the Project area
is considered as good, with low sensitivity to impacts.

e Sediment Quality - The results from both surveys found that almost all

measured parameters complied with the NOAA Sediment Quality
Guidelines (ERL and ERM). The only exceptions were nickel, which varied

from 29 -63 mg/kg in the 2009 survey and 5.99 -39.56 mg/kg in the 2016 survey,
and Arsenic (As), which measured above the ERL during the 2009 survey at
3-20 mg/kg. It is noted that there was actually a decrease in both nickel and
arsenic concentration between 2009 and 2016. Other notable results were a

substantial increase in the concentration of barium in sediments between
2009 and 2016.

Socio-economic environment

The social area of influence (SAol) will mainly cover three regions; Tanintharyi,
Yangon, and Mon State. The area will also cover the Narcondam and Coco
Island 83 and 149 km. from the Block M9 due to their significant in tourism.

People in the Tanintharyi Region relies heavily on fishery related activities with
Aquaculture as potential significant source of income and employment for
people living in this division. Agriculture is also one of the main sources of

livelihood in the region with vast rubber and plam oil plantation. Mining can
also found within the region.

Agriculture, livestock, and fishery plays an important role in the rural economy
in Yangon region. Rice, beans and pulses are the main crops, but jute, rubber,

groundnut and sugarcane are also found.

Agriculture is the main economic activities in Mon State with approximately
three million acres of cultivatable land. Rice paddies corn, groundnut,

sunflower, cashew nuts, sugarcane, coconut, palm oil, cocoa and various fruit
are found within the region.

The SAol cover two zones of offshore fishing area which are Mon and
Tanintharyi Fishing areas. Fishing activities near the Coco and Narcondam

Island is also expected. The peak months for offshore fishing near the Project

area are April, May, September, October, November, and December, with May
being the best of the peak months.
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1.6

1.7

HIGHLIGHTS OF KEY IMPACTS AND MITIGATION MEASURES

A summary of key impacts from the ongoing project operations, as well as key
mitigation measures, are listed in Table 1.3. This is only a brief summary of the

most important impacts and mitigation measures. Full details on all potential

impacts from each activity are presented in Chapter 6, and a list of mitigation
measures for each impact is presented in Chapter 7.

The mitigation measures are employed to reduce the likelihood of the impacts
identified, and/or to limit the extent or severity of impact if one does occur. The
purpose of the proposed mitigation measures is to manage identified impacts,
comply with regulations and ensure that standards of international industry
practice are adopted during the execution of all Project activities.

It should be noted that all identified potential impacts can be appropriately
managed with the implementation of these mitigation measures, and there are
no major residual impacts from Project activities.

The cost for implementation of mitigation measures are included within
PTTEPI's operation costs, and are therefore not possible to individually specify,
but PTTEPI has estimated the cost to be over 1 million USD per year for all
mitigation measures.
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Table1.3 Highlights of Key Potential Impacts and Mitigation Measures

Aspects

Potential Impacts

Key Potential Impacts during Production/Operation Phase

Mitigation Measures

1. Air Quality 1.1. Air emission from combustion due to operation of | 1.1.1. Avoid continuous venting and non-routine flaring.
vessels, rig, machines and engines, and from venting | 1,12, Utilize excessive gas as much as possible in order to minimize
and flaring activities gas flaring.

1.1.3. In the event of an emergency or equipment breakdown, send
excess gas to flare gas system.

1.1.4. Record the volumes of gas flared for all flaring events.

1.1.5. Carry out routine inspection and preventive maintenance for
all machinery as per maintenance schedule/ recommended by
manufacturers to ensure efficiency of combustion.

1.2. Air emission from fugitive emissions 1.2.1. Inspection and maintenance program will be implemented

during the operational phase to control fugitive emissions.

1.3. Air emissions from burning of condensate may impact | 1.3.1. Implement measures above relating to venting and flaring dtem
air quality or GHG 13).

1.3.2. Carry out routine inspection and preventive maintenance for
burners as per maintenance schedule/ recommended by
manufacturers to ensure efficiency of combustion.

1.33. Conduct annual pollutant release inventory to monitor the
GHG emissions from the Project.

2. Seawater & Sediment Quality 2.1. Offshore operations of the Project could generate | 2.1.1. Operate Project vessels in compliance with the requirements
various types of offshore wastewaters, including under MARPOL 7378 and PTTEP Myanmar Asset Waste
sewage, cuttings, bilge water, oil-chemical containing Management Procedure.
wastewater from engine room and deck drain,
discharges from vessels, etc. may impact seawater
quality.

2.2. Project could generate various types of hazardous and | 2.2.1. Manage waste at offshore facilities in compliance with the
non-hazardous wastes. Inappropriate management requirements under MARPOL 7378 and PTTEP Myanmar
(including transportation, storage, and disposal) of Asset Waste Management Procedure.
waste could impact seawater quality.

3. Ecology and Biodiversity 3.1. Secondary impacts due to decrease in seawater or | 3.1.1. Implement all mitigation measures for impacts to seawater and
sediment quality sediment quality.

3.1.2. Use support vessels to warn off traffic.
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Aspects

Potential Impacts

3.1.3.

Mitigation Measures

Establish a 500 m safety zone around the ZPQ, WPs and Rig
and provide support vessels to observe fishing and commercial
vessels approaching the safety zone to prevent collision.

4. Fishing 4.1. Reduced fishing area due to presence of ZPQ, WPsand | 4.1.1. Establish 500 m safety zone around the ZPQ, WPs and Rig.
Rig 4.1.2. Use support vessels to warn off traffic.
4.1.3. Provide appropriate lights and warning signals on ZPQ, WPs,
Rig and all vessels to prevent accidental collision.
5. Occupational Health and Safety 5.1. Injuries or illness due to various Project activities. 51.1. Implement relevant components of PTTEPI's SSHE
Management System (Annex A.
Key Potential Impacts due to Unplanned Events
6. Vessel Collision 6.1. Collisions could potentially occur during transport of | 6.1.1. Implement PTTEPI's SSHE Management System (Annex A).
materials 6.1.2. Establish 500 m safety zone around ZPQ, WPs and Rig.
6.1.3. Use support vessels to warn off traffic.
6.1.4. Provide appropriate lights and warning signals on all vessels to
prevent accidental collision.
7. Spills 7.1. Spills of chemicals, or diesel fuel could occur | 7.1.1. Implement the relevant components of PTTEPI's SSHE

throughout all Project phases, and they may directly
affect surface water quality, and indirectly affect
sediment quality and marine ecology.

Management System (Annex A).

7.1.2.

Each vessel greater than 400 gross tons will comply with all fuel
storage, waste treatment and disposal regulations/procedures

MARPOL 7378 requirements, PTTEPI and contractor
procedures).

7.1.3.

Comply with all Myanmar and International Maritime
Organization IMO, regulations or standards regarding vessel

seaworthiness and maritime safety.

7.14.

Separate and store chemicals according to their characteristics.

7.1.5.

Store only necessary amounts of lubricants, fuels, paints, and
other chemicals.

7.1.6.

In case an oil spill accident, must recover and properly clean the
oil contaminated area (such as clean with absorbent etc), and
collect all materials contaminated with oil to dispose of onshore.

7.1.7.

The ZPQ, WPs and Rig shall be equipped with drip tray to
prevent oil and chemical spills. Any spilled oil and chemical
will be collected into a sealed container.
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Aspects

Potential Impacts

Mitigation Measures
7.1.8. Regularly monitor safety zone within 500 m-radius
surrounding ZPQ, WPs and Rig to prevent any accidents.

7.1.9. Provide appropriate lights and warning signals on all vessels to
prevent accidental collision.

7.1.10. Conduct routine inspections for any leakage and damages,
and preventative maintenance of equipmentfacilities used in

fluid storage (fuel, oil, chemicals, etc).

7.111. Conduct exercises according to Emergency Response Plan
and Tropical Storm Emergency Plan.

7.112. Use the appropriate well Plug & Abandonment method in
order to prevent the leakage of petroleum hydrocarbons and
other compounds from well

7.1.13. Ensure proper training in the use and handling of the relevant
chemicals and standard safety procedures implemented by
all contractors.

7.1.14. Provide spill clean up kits.

7.1.15. Handle all chemicals according to their SDS.

7.1.16. Store, separate, transport and dispose of waste using
appropriate procedures and disposal facilities.

7.1.17. Ensure manifest or confirmation record of hazardous waste is
kept.

7.1.18. Install an appropriate control valve for pipe work relating to
chemical and fuel transfer. Perform valve inspection and

conduct a pressure test before every use.

8. Tropical Cyclone

8.1. Tropical cyclones represent a threat to the safety of
offshore personnel and could result in multiple
fatalities and damage to assets.

8.1.1. Implement PTTEPI's Myanmar Asset Tropical Cyclone
Procedure and Emergency and Crisis Management Plan.

9. Well Blowout

9.1. A blowout can result in the release of hydrocarbons (oil or
gas) into the sea and surrounding environment at high
pressure, potentially impacting seawater/sediment
quality, marine life and marine ecology, occupational
health and safety and public health

9.1.1. Implement PTTEP’s SSHE Management System and Well
Blowout Contingency Plan.

10. Fire or Explosion

10.1. Fire or explosion could potentially impact air quality,
health and safety concerns to PTTEPI's employees and

10.1.1. Provide fire protection equipment, including fire extinguishers
and alarms, on all offshore facilities.
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Aspects Potential Impacts Mitigation Measures

contractors, and damage to structures. Secondary | 10.1.2. Conduct regular inspections and drills for fire protection
impacts from releasesspill of chemicals could occur to equipment.

seawater/sediment quality, ecology and biodiversity. | 10.1.3. Implement Emergency and Crisis Management Plan in case of
fire or explosion occurrence.
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1.8

MONITORING MEASURES

As detailed in Myanmar's National Environmental Quality Emission)
Guidelines (EQEG), -projects shall engage in continuous, proactive and
comprehensive self-monitoring of the project and comply with applicable guidelines and
standards. For purposes of these Guidelines, projects shall be responsible for the
monitoring of their compliance with general and applicable industry-specific Guidelines
as specified in the project EMP and ECC.~

Monitoring will be required in order to demonstrate compliance with legal
limits d.e. Myanmar's National Environmental Quality (Emission) Guidelines),
and PTTEPT's Project requirements, and will also provide verification of the
overall design and effectiveness of the implemented mitigationcontrol
measures. Aspects to be monitored by the Zawtika project for compliance with
EQEG, MARPOL and IFC EHS Guideline are as follows:

e Air Quality

e Noise

e Seawater Quality

e Sediment Quality

e Produced water

e Produced sand

¢ Mud and Cuttings (Non-Aqueous Drilling Fluid, NADF)
e Mud and Cuttings (Waster-Based Mud, WBM)

e Sewage

Full details of the environmental monitoring program are presented in Chapter
9.

The estimated costs for implementation of the annually monitoring program is
100,000 USD and Tri-annually program is 500,000 USD due to high cost of

seawater and sediment monitoring.

Detail of the environmental monitoring program are presented in Table 1.4.
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Table14 Monitoring Measures for the Project during Production Operations Phases

Environmental Parameters

Aspects

Location

Duration /

Responsibility

Frequency of Monitoring

1. Air Quality | According to IFC EHS Offshore Method Processing Platform Monthly PTTEPI
Oil and Gas Guideline, air quality | ¢  Volume of flare gas, fuel gas and Rig
monitoring are as follows: diesel will be collected from metering
e  Flare volume system
e Fuel gas volume ¢  GHG emissions and other air
e Diesel consumption emissions will be calculated by using
e Greenhouse Gas GHG) the volume of flare gas, fuel gas and
emissions diesel.
e Other air emission from
combustion sources of flare
gas, fuel gas and diesel (eg:
NO2, 502, VOC and TSP)
2. Noise Noise monitoring are as follows: Method Processing Platform Noise contour survey, PTTEPI via Authorized
. and one representative conduct within 2 year Contractor

e Noise contour
e Noise dose and
e Noise level

Samples shall be analyzed according
to Occupational Safety and Health
Administration OSHA), United

Stated Department of Labour,
Regulation Standard -29 CFR),

Standard Number 1910.95,

Occupational Noise Exposure

WP

after starting operation.
The survey will be
revisited every 5 years or
when significant change
of operation and the
survey will be conducted
again only for the area
that have the significant
change of noise level.
Noise dose, conduct for
personnel who is
analysed as abnormal
hearing from annual
health checking.

Noise level, conduct
when any complaint
raised
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Environmental
Aspects

Parameters

Method

Location

Duration /

Frequency of Monitoring

Responsibility

3. Seawater Parameters to be selectively Method ZPQ e Every 3 years after this PTTEPI via Authorized
Quality analyzed for seawater quality are | o Samples shall be analyzed according EMP report approval Contractor
as follows: to globally recognized standard
¢ Water Depth egUS EPA.
e Transparency Number of stations
e pH e 2 stations at 100 m distance from ZPQ
e  Turbidity upstream and downstream
e Dissolved Oxygen e 2 stations at 100 m distance from ZPQ
e Total Suspended Solids perpendicular to the current direction
e Oil and Grease e 1 station at reference station
e Total Heavy Metal Number of samples
» Total Petroleum Hydrocarbon | o 1 mple per station.
(TPH)
4. Sediment Parameters to be selectively Method ZPQ e Every 3 years after this PTTEPI via Authorized
Quality analyzed for sediment quality are | Samples shall be analyzed according One representative EMP report approval Contractor
as follows: to globally recognized standard Wellhead platform
e Total Petroleum Hydrocarbon egUS EPA. (WP)
e Total Heavy Metal Number of stations
e 2 stations at 100 m distance from both
ZPQ and WP upstream and
downstream
e 2 stations at 100 m distance from both
ZPQ and WP perpendicular to the
current direction
e 1 station at reference station
Number of samples
e 1 sample per station.
5. Produced Parameters to be analyzed for Method ZPQ *  Monthly summary of PTTEPI or Authorized
water produced water as follows: e Record produced water volume after volume discharged and Contractor
Required by EQEG treatment prior to discharge analysis results
e  Oil & Grease overboard.
e  Produced water samples analysed
onboard.
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Environmental
Aspects

Parameters

Method

Location

Duration /

Frequency of Monitoring

Responsibility

6. Produced Parameters to be analyzed for Method ZPQ e Monthly summary of PTTEPI or Authorized
sand produced sand as follows: e Record produced sand volume. VOlumf‘- discharged and Contractor
Required by EQEG e Produced sand samples will be analysis results
e OOC % only in case of collected for analysis according to
discharge) international guidelines and
requirements such as USEPA.
7. Mud and Parameters to be analyzed Method Rig e Once during drilling by PTTEPI via Authorized
Cuttings for cuttings samples as e Samples shall be analyzed for heavy selecting one Contractor
(Non- follovx'rs: metals according to globally representative well for
Aqueous Required by EQEG recognized standard e.g.US EPA. each WHP
Drilling * O0C%
Fluid e  Total Mercury (Total Hg) dry
NADF) weight in stock barite
e Cadmium (Cd) dry weight in
stock barite
8. Mudand | Parameters to be analyzed Method Rig * Onceduring drillingby | PTTEPI via Authorized
Cuttings for cuttings samples as Samples shall be analyzed for heavy selecting one Contractor
(Water- follovx'rs: metals according to globally recognized representative well for
Based Mud, Required by EQEG standard e.g.US EPA. each WHP
WBM) e  Total Mercury (Total Hg) dry
weight in stock barite
e Cadmium (Cd) dry weight in
stock barite
e  Chloride (Cl-)
9. Sewage Parameters to be analyzed for Methods used for sampling/analysis ZPQ e Once every 6 months PTTEPI via Authorized
sewage as follows: should be as specified in MARPOL 73/78 Rig Contractor
Required by EQEG q@s per and associated standards, as follows:
MARPOL 73/78%: e  Thermotolerant Coliform Standard-
e Thermotolerant Coliforms determined by membrane filter,
e Biochemical Oxygen Demand multiple tube fermentation or an
(BOD) equivalent analytical procedure.
e Chemical Oxygen Demand e TSS-Method of testing should be by:
(COD) 1. Filtration of representative sample
* pH through a 045 pm filter
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Environmental Parameters Method Location Duration / Responsibility

Aspects Frequency of Monitoring

membrane, drying at 105°C and
weighing; or

2. Centrifuging of a representative
sample (for at least five minutes
with mean acceleration of 2,800-
3,200 g), drying at least 105°C and
weighing; or

3. Other internationally accepted
equivalent test standard.

e BOD and COD -The test method
standard should be ISO 15705:2002
for COD and ISO 5815-1:2003 for
BOD5, or other internationally
accepted equivalent test standards.

Note: The distance of 100 meter can be adjustable based on the safety condition.
* ANNEX 26 RESOLUTION MEPC.159 (55) Adopted on 13 October 2006 REVISED GUIDELINES ON IMPLEMENTATION OF EFFLUENT STANDARDS AND PERFORMANCE TESTS FOR SEWAGE TREATMENT

PLANT
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1.9

1.10

SuB PLAN

As part of the EMP report and responsible project implementation, the
following sub plans were prepared and executed to accommodate various
aspect of the project:

Emergency Management Plan and Crisis Management Plan
Asset Crisis Management Plan

Spill Contingency Plan

Blow Out Contingency Plan

Tropical Storm Response Plan

Waste and Wastewater Management Plan / Procedure
Occupational Health Management Plan /Standard

Public Health Management Plan

Maintenance Plan

Detail of each sub plan is described in Chapter 11.

PuBLIC CONSULTATION AND DISCLOSURE

During the public consultations, stakeholders discussed their views and
concerns in relation to the project, about which PTTEPI made some responses.

Those main concerns and PTTEPI's answers are summarized below:

Fragility and vulnerability of the Myanmar coastal areas. PTTEPI assures that
the entire phase will be carried out according to the rules of the art PTTEP's
Oil Spill Response Plan and National Environmental Quality (Emission)
Guidelines (EQEG)), reducing as much as possible the risks of pollution;

Proposed actions regarding potential impacts on offshore fishery sector and
potential conflicts between fisheries and the project proponent. Mariner

notice will be announced through media and newspaper in order to let
fishermen about project operation. Then, the chase vessels are usually

allocated providing and notifying the entrance of fishing boats into the
exclusion zone;

CSR program adopted for the project. PITEP's CSR plans were developed
since 2008 and PTTEP's annual CSR plans are submitted to MOGE and
respective departments; and

Support to local project. In case hydrocarbons are discovered in enough
quantity for economic, local people wished partnerships for local
development electricity for instance). PTTEPI took notice of the remark.

Public consultation and disclosure to be undertaken during the ESHIA study
are presented in Chapter 13. A summary of key activities that were undertaken

are described in this chapter.
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1.10.1

1.10.2

Project Disclosure

All project information shall be disclosed to provision the information in an
accessible manner @ manner which allows for easy understanding, such as in
the local language) to the various stakeholders in Project. Public consultations
were undertaken during January 10-11 2009 across the various stakeholder
groups identified. For the potentially affected communities, consultation and
disclosure was undertaken in Daminseik area, as described in Chapter 13.

Corporate Social Responsibility (CSR) Program

There are currently a number of ongoing CSR activities taking place by PTTEPI
under the Zawtika Project. These activities have the objective to uplift quality of

life and gain favourable relations from all stakeholders in the operating area.
The CSR program for the Zawtika Project consists of 3 main sectors: <Health,
Education and Community Development Sector.

The CSR budget for this Project is required to be approved by MOGE annually,
PTTEP will therefore propose approximately 500,000-600,000 USD which is

similar amount with previous years; however, this can vary depending on
MOGE's approval. The CSR budget used for 2019 was 588,500 USD; therefore,

the proposed budget for 2020 is nearly 600,000 USD. The budget is planned to

be used for continuing the development of work program, which includes:

» Higher Education Assistance for Development Scholarship

o Educational Program

o Parasite Free School Program

o Construction of Public Infrastructure or Utility

o Waste to Energy Program

e Monastery support

o Community support and Emergency relief

« High Vocational Diploma Scholarship

e Monastery /Cultural Support

o Charitable CSR Activities among Staff & Family, Government,
Contractors

o Technical Capability Building and Development Program incorporative
with Ministry of Energy and Ministry of Labor
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1.11

WORK PLAN AND IMPLEMENTATION SCHEDULE

Construction, preparation, and drilling phases have already taken place for this
Project, and Phase 1A and Phase 1B have already been completed.

Zawtika Phase 1A consist of ZPQ Zawtika Process and Living Quarter
Platform), a bridged-link wellhead platform WP1, two remote wellhead
platforms WP2 and WP3, associated intra-field sealines and 230 km offshore gas
transportation pipeline.

Zawtika Phase 1B consists of 4 remote wellhead platforms d.e. WP4, WP5, WP6
and WP7) and their associated pipelines. Currently, it is undergoing the
production phase for both Phase 1A and 1B. Further detail of Phase 1A and
Phase 1B is described in Section 3.3.
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2.1

INTRODUCTION

The Zawtika Offshore Development Project the Project) is an existing

development operated by PTT Exploration and Production International
Limited PTTEPI, consisting of ZPQ (Processing platform integrated with

Living Quarter module), a bridged-link wellhead platform WP1, remote
wellhead platforms WP2 to WP7, associated intra-field sealines and 230 km

offshore gas transportation pipeline.

To comply with requirements of the Environmental Impact Assessment (EIA)

Procedure, promulgated on 29t December 2015, PTTEPI is required to
undertake an Environmental Management Plan (EMP)for its current operations,

and submit to Ministry of Natural Resources and Environmental Conservation
(MONREC) formerly Ministry of Environmental Conservation and Forest

(MOECAF)Environmental Conservation Department (ECD) for consideration
and approval to obtain an Environmental Compliance Certification (ECC), for
its existing Zawtika Offshore Development Project. Further details of the Project
are described in Chapter 3.

PRESENTATION OF THE PROJECT PROPONENT/PROJECT DEVELOPER

PTTEPI, a subsidiary of PTTEP, is the operator for the Project to carry out
petroleum exploration and production activities and related business in
Myanmar.

PTTEPI's mission is to operate globally, providing reliable energy supplies and
sustainable value to all stakeholders. Part of a vision to be the Energy Partner of
Choice through competitive performance and innovation for long-term value

creation. PTTEPI's Vision, Mission, and Corporate Values Policy are shown in

Figure 2.1.
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Figure 2.1 PTTEPI's Vision, Mission, Corporate Values and Sustainable Development
Policy

Vision Mission and Corporate Values

Visi Missi
“Energy Partner of Choice” through Competitive Performance and Innavation for PTTEP aperates globally to provide reliable eneray supply and sustainable value to all
Long-term Value Creation stakeholders.

Corporate Strategy (EXPAND and EXECUTE)

PTTEP has launched a new strategy EXPAND and EXECUTE in order to enhance the company’s competitive advantage and maintain sustainable growth amid the challenges the

industry is facing now and in the future.

Coming-Home Strategy: Focuses investments Create full value from existing assets with

in Thailand and South East Asia the emphasis on increasing production from
key assets

Strategio Allilanoe Strategy: Aims to capture

investment opportunity in other petroleum Maintain cost competitiveness through digital

prolific areas with strategic alliances and organizational transformation

Sustainable Development Strategy: Invest in Increase petroleum reserves by accelerating

businesses focusing on technology and development projects that are awaiting Final

innovation as well as R&D capability Investment Decision (FID)

Effectively execute Bongkot and Erawan transition
Reposition in non-core assets

Source: PTTEP, 2020
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Figure 2.1

Table 2.1

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

Policy (Cont.,
Corporate Values
€ £ CORPORATE VALUES
SPIRIT
The way we work fa}cé}mr 1]
-xplorer “assion

Performance  Innovation

Excellence

Synergy

Responsibility
for Society

Trust &
Respect

Integrity &
Ethics

Source: PTTEPI, 2019

A list of the specific team members of PTTEPI that were involved in the
preparation of this EMP report are presented in Table 2.1.

Offshore Zawtika Key Persons for the EMP Study

Key Persons for EMP Study

Name Position/Specialization
Udom Arayatanon Safety, Security, Health and Environmental
Manager
Wichean Kaewkong Senior Environmental Engineer
Zar Chi Saint Environmental Engineer
Anucha Thippayawarn Asset Planning Manager

Alongkorn Rodthip/Sayan Charoensook

Zawtika Offshore Field Manager

Apichai On-Danv Sathit Chitkla

Zawtika Offshore Production
Superintendent

Perapon Sirijitty Anucha Leelaratsameephanit

Zawtika Offshore Production Engineer

Pisarn Ananmaythakul/ Chatri Saosub

Zawtika Offshore SSHE Officer

Contact Details

Company Name and Address

PTTEP International Limited

Vantage Tower, 623 Pyay Road, Kamayut
Township, Yangon, Republic of the Union
of Myanmar

Phone Number

+95(1) 652700

Fax Number

+95(1) 667783

Source: PTTEPI, 2019
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2.2

Table 2.2

PRESENTATION OF ENVIRONMENTAL, SOCIAL AND HEALTH EXPERTS

Environmental Resources Management (ERM-Siam) has been contracted by
PTTEPI to prepare this EMP for the operation phase of the Project. This report
presents the objectives, methodology and outcomes of the EMP.

ERM is a leading global provider of environmental, health, safety, risk, social
consulting, and sustainability-related services. ERM has more than 160 offices in
40 countries and territories and employ more than 5,000 people. ERM has a 40-
year track record of excellence on complex and challenging projects.

An overview of the environmental, social and health experts involved with the
preparation of this EMP report are presented in Table 2.2, and brief descriptions
of their backgrounds are included below.

Environmental, Social and Health Specialists for the Offshore Zawtika EMP

Organization/ Qualifications Position/

Company Specialization

ERM-Siam Kamonthip Ma-oon | ® Executive Study:General Partner in Charge
Management Programme,
Judge Business School,
University of Cambridge,
UK

e  MSc.DIG)in
Environmental
Engineering and Business
Management, Imperial
College, London

¢ BEng.in Environmental
Engineering,
Chulalongkorn University,
Thailand

Craig Reid ¢ BSc (Hons), Marine Partner, Asia Pacific
Biology, University of
Stirling, Scotland, United

Kingdom, 1997
Sylvia Jagerroos * MSc Biological Sciences Environmental
with Environmental Specialist,
Science Project Manager
e BSc Biological Sciences
Bongkoch * MSc in Technology of Environmental
Tongsadayu Environmental Specialist
Management
e BSc, Environmental
Science
Rattinan e BSc Social Sciences. Major Social Impact
Thirananthasit in Environment and Assessment Specialist
Development
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Organization/ Qualifications Position/

Company Specialization
Kanokphorn * MA Social Development - | Principal Consultant,
Chaivoraphorn Social Organization and Health Specialist

Development)

e BSc.dndustrial Chemistry)
B.PH. Major in
Occupational Health and
Safety

Busaya Jutatipatai e MSc (Environmental Associate Consultant
Management)

e BSc (Environmental
Science)

Partner.In-Charge - Ms. Kamonthip Ma-oon

Ms.Kamonthip Ma-oon is a Partner with the Capital Project Support (CPS) Team
at ERM-Siam, based in Bangkok Office.

Kamonthip has extensive experience in managing Environmental and Social
aspects for large-scale projects in various sectors ie. Oil & Gas, Power and

Transportation both in Europe and South East Asia regions. Kamonthip also has

key experience as Business Partner to the Clients in Oil & Gas and Power Sectors
with her support on Environmental, Social, Health and Safety aspects including
EIAs, ESIAs, ESMPs, EM&As, Resettlement to satisfy local requirement and
applicable international standards ie. IFC PS, WB, ADB SPS, as well as

providing advise on EHS Risk Management.
Partner, Asia Pacific Myanmar)-Mr. Craig Reid

Mr Reid is a Partner with over fifteen years experience in environmental
management at ERM. Mr Reid is the Manager of the Marine Sciences Team in

Hong Kong, with overall responsibility for a wide range of projects spanning
across sectors including power, oil and gas, infrastructure, utilities, property
and mining. Mr Reid is also highly active in Myanmar, providing direct support
to ERM's operations there.

Project Manager - Ms. Sylvia Jagerroos

Ms.Sylvia Jagerroos, Marine specialist, has over 15 years> experience in the field
of Climate Change adaptation, Conservation biology, and Environmental
planning and Impact assessment. She has managed several big Environmental
and Social cross border projects working as a Team Leader or Project Manager.
She has gained valuable expertise in Coral reef assessment, Community
participation work and Institutional and Capacity support especially in South
East Asia and in the Pacific. Sylvia she has collaborated with international
donors, governments and non-government organizations (NGOs) as well as
with the Oil and Gas sector.
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Environmental Specialist - Ms. Bongkoch Tongsadayu

Ms. Bongkoch Tongsadayu is a Senior Consultant of Impact Assessment and
Planning Team JAP) based in ERM-Siam office. Bongkoch has 12 years’
experience in Environmental Impact Assessment (EIA) for the Onshore Oil
&Gas sectors. She conducted various due diligences EIA and Environmental
Monitoring and Auditing (EM&A) programs in Thailand. These investigations

have covered a wide range of project development including for Oil & Gas
sector. Bongkoch was a Project Manager, Project coordinator and Consultant in

environmental studies of exploration drilling, flow line and petroleum
production for onshore projects about 8 years. Additionally, she has experiences

in regulatory review for Initial Environmental Examination dEE)Study for a gas-
tired Co-Generation System (CGS) in Thailand and EIA studies for Petroleum
pipeline, Petrochemical industries, Landfill, Power sector and Steel industry.

Social Impact Assessment Specialist - Ms. Rattinan Thirananthasit

Ms. Rattinan Thirananthasit has joined ERM based in Thailand, and has worked
as part of the Capital Project Support Team. Rattinan graduated from
Ritsumeikan Asia Pacific University (APU), Bachelors of Social Science, College
of Asia Pacific Studies (nternational Program), Majoring in Environment and
Development with 80% tuition reduction scholarship. Her thesis of work was
under the topic of State's policy making and influential social factor on
Environmental policies prioritization. Rattinan has interned at The Education
for Development Foundation (EDF) as project management coordinator in 2017.
Rattinan has support in social aspects, including development of social baseline
and social impact assessment (SIA) for ERM's projects.

Health Specialist - Ms. Kanokphorn Chaivoraphorn

Ms. Kanokphorn Chaivoraphorn is a Thailand EIA License Holder
(Environmental Expert) and Principal Consultant of ERM with experience in
various type of environmental studies, e.g. Environmental Impact Assessment
(EIA), Initial Environmental Examination (EE), Environmental and Safety
Assessment (ESA), Code of Practices (CoP)in the Oil &Gas and Power sectors.
My experience is including managing large-scale projects e.g. PITEP EIAs in

concession block S1, involving in ESIA for Petrochemical Complex in Southern
Vietnam with various stakeholders.

Her expertise includes in details understanding of regulatory and legislations,
Equator Principles, International Finance Corporation (IFC) Performance

Standards (PS) and the relevant Environmental, Health, and Safety (EHS)

Guidelines and their application to various type of projects including power
sector. Prior to joining ERM, She I worked for Consultants of Technology Co.,

Ltd. for more over 12 years, completed a number of EIA studies for
petrochemical development, metalnon-metal plant, pulp mill, power plant, etc
in Thailand, including with Environmental Compliance Audit and Monitoring.
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Associate Consultant (General Environmental SME) -Ms. Busaya Jutatipatai

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

Thailand with a background of environmental science.

Busaya experience almost 5 years in the field of Environmental Impact
Assessment (EIA) for the Onshore Oil &Gas sectors, Environmental

Examination dEE)Study and Code of Practices (CoP) for power sector, especially
renewable energy eg. Solar farm, Wind farm, Environmental Monitoring
Project, HES Risk Management Process, and other technical support.
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3.1

DESCRIPTION OF THE PROJECT

PROJECT OVERVIEW AND BACKGROUND

The Zawtika Development Project is a gas field development project located on
Block M9 and a small portion of Block M11. Two organizations joined in this
Project, PTTEPI (80%) and Myanma Oil and Gas Enterprise (MOGE) (20%).
PTTEPL is the operator for the Project. The field lies in the Gulf of Martaban,

approximately 225 km south of Yangon and 207 km west of the Myanmar coast.

The existing development of offshore Zawtika is comprised of Phase 1A, 1B and
1C, as well as additional potential future development phases. This EMP’s scope
will cover only the activities in Phase 1A and 1B, as the other phases are
developed under additional EIAs and/or EMPs. The Zawtika Phase 1A offshore
facilities consists of ZPQ (Processing platform integrated with Living Quarter
module), a bridged-link wellhead platform WP1, two remote wellhead
platforms WP2 and WP3, associated intra-field sealines and 28~ diameter with
230 km long offshore gas transportation pipeline. The development of Zawtika
Phase 1B consists of 4 remote wellhead platforms, namely WP4, WP5, WP6, and
WP7 including their associated pipelines. The overview of Zawtika components
and offshore facilities are illustrated in Figure 3.1.

An Environmental, Social and Health Impact Assessment (ESHIA) study,
including an Environmental Management Plan (EMP), was undertaken for the
Zawtika Production Development and Offshore Gas Transportation System in
August 2010 and has already been submitted to MOGE. In addition, an ESHIA
was undertaken for PTTEPI's Zawtika additional condensate burner at WP1 in
2015.

Referring to new EIA Procedure issued on 29th December 2015 by Ministry of
Environmental Conservation and Forestry (MOECAF) (name of ministry has
been revised and is currently called Ministry of Natural Resources and
Environmental Conservation (MONREC)), an Environmental Management
Plan (EMP) for current operations is required for MONREC/ECD consideration
and approval to obtain an ECC for its existing Offshore Zawtika Project.
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Figure 3.1

Overview of Zawtika Offshore Facilities
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3.2

3.2.1

Table 3.1

ZAWTIKA PRODUCTION DEVELOPMENT

The existing development of offshore Zawtika comprise of Phase 1A and 1B.
Details for key Project activities are presented in the following section.

Phase 1A

Zawtika Phase 1A consists of ZPQ, a bridged-link wellhead platform WP1, two
remote wellhead platforms WP2 and WP3, associated intra-field sealines and
28> diameter with 230 km long offshore gas transportation pipeline, illustrated
in Figure 3.2.

The Engineering, Procurement, Construction, Installation & Commissioning
(EPCIC) of Phase 1A was conducted during 2011-2014. The drilling of

development well have been started in 2014, which was developed over three
biggest prospects at Zawtika-4, Zawtika-5 and Kakonna-3. Prospects location

and well information of Phase 1A are provided in Table 3.1. The first gas

production for domestic gas was achieved on 14t March 2014 and export gas to
Thailand was achieved on 5t August 2014.

Location and well information of Phase 1A

Total slots | Drilled | Remaining UTM :WGS1984
(LS (Well) Slots Slots Zone 46N
Name
X Y

ZPQ - - - 504924 1568857
WP-1 Zawtika-5 20 8 12 505070 1568904
WP-2 Kakonna-3 20 17 3 504463 1578319
WP-3 Zawtika-4 20 15 5 494225 1565293
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Figure 32 Zawtika Phase 1A
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3.2.2

Table 3.2

Phase 1B

Offshore Zawtika Development Project in Phase 1B consists of 4 remote
wellhead platforms, namely WP4, WP5, WP6, and WP7 including their
associated pipelines, as illustrated in Figure 3.3. The wellhead platforms and

associated pipelines installation began on 8t October 2015. Installation of WP4
was completed on 18t December 2015 and WP5, WP6 and WP7 were finished
in February 2016. The development drilling campaign for Phase 1B commenced
on 22nd December 2015. The first gas of the first platform in Phase 1B was
achieved in April 2016. The location and well information of Phase 1B are
provided in (Table 3.2).

Currently, it is undergoing the production phase for both phase 1A and 1B. The
infill well drilling of remaining slot for each wellhead platform will be
proceeded under the mitigation measure and monitoring program proposed in
this EMP since all activities are same.

Location and well information of Phase 1B

Prospect Total slots Drilled Remaining

WEs Name (Well) Slots Slots X Y

WP4 | Zawtika2, 20 18 2 480838 1550623

Zawtika-6
WP5 | Kakonna-1 20 5 15 503667 1592941
WP6 | Zawtika-1A 12 9 3 484552 1563358
WP7 | Zawtika-10, 20 13 7 508633 1567325
SPH-1
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Figure 3.3 Zawtika Phase 1B
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3.3

3.3.1

ZAWTIKA OFFSHORE FACILITIES

Zawtika platform has the capacity of processing 345 Million Standard Cubic
Feet per day (MMMscfd) of gas and the capacity can be maximized for 400

MMscfd, approximately 333 bblday of condensate and approximately 66.67

m3day of producted water.

Sales Gas Specification for Zawtika Project are as follows;

N2 +CO2 25 mol% max

02 0.1 mol% max

Water 7 IbbMMscf max

H2S 50 ppmv

Sulphur 50 ppmw

Mercury 50 pg/Nm3

Hydrocarbon Dew point 50°F 10°C)

Gas Calorific Value Minimum 880 BTU/scf, Maximum 1000 BTU/scf
Minimum 880 BTUscf is to be met via production
planning & gas blending

Descriptions for each component for Zawtika offshore development are
summarised in below subsections.

Zawtika Processing and Living Quarter Platform (ZPQ)

ZPQis an integrated living quarters and processing platform, located in a water
depth of approximately 140 m in the Gulf of Martaban, Blocks M9 and M11,
Myanmar. ZPQ constructed as an integrated deck with eightleg platform to

facilitate a transverse float- over installation. Deck levels consists of Boat

landing, Sea Deck, Lower deck, Mzzanine deck, Main deck, Upper deck a
Cooler deck and Helideck. These decks are segregated by fire/blast walls into

two main areas; production area and living quarters, building and utilities area.

This facility receives gas from Zawtika wellhead platforms (WP1-WP7)and then
sends the gas onwards to processing facilities prior to transporting onshore via
a 28 diameter export pipeline. The offshore pipeline is connected to the onshore

pipeline at the landfall point in Mawgyi village, Yabyu Township, Tanintharyi
Region.
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Figure 3.4

3.3.1.1

ZPQ installations will be permanently manned around the clock. The ZPQ has
a maximum on board capacity of 183 personnel.

Zawtika Processing and Living Quarter Platform ZPQ)

Source: PTTEPI, 2016

ZPQ Processing Facilities

The processing facilities on the ZPQ can be categorized into the following
groups:

¢ Receiving Facilities including pig receivers and manifolds to receive well
fluids from remote wellhead platforms, wellhead coolers (either air cooler or

seawater cooler) to cool the production fluids received from the bridge
connected wellhead platform (WP-1) and the 3 phase Inlet Separator to

remove the gas from well fluids, condensate from the water phase, and to
absorb pipeline. Additionally, to send fluid long distances from the project

area of remote platforms, the fluid will be transferred via intrafield pipeline
that is connected from wellhead platforms to ZPQ. As the characteristic of
gas at the Zawtika Field has low content of Mercury, H2S and COg; there is
no specific removal system required in Zawtika Field.
¢ Gas Processing Facilities
0 1st Stage Gas Compression: The gas from the inlet separator is
compressed to approximately 58 barg 841 psig) by three 1st Stage Gas
Compression trains. Each train includes a suction scrubber, a discharge
cooler (Air cooling)and a gas turbine driven centrifugal compressor.
0 Glycol Dehydration and Regeneration: The gas will be dehydrated after
the 1st stage of compression. The dehydration specification is 51b/MMscf
based giving a margin below the 7 IbMMscf sales gas specification.
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3.3.1.2

3.3.2

0 2ndStage Gas Compressor: The export gas is compressed further using
three compression trains and metered mot fiscal meter) before being
exported to ZOC onshore via an export subsea pipeline.

¢ Condensate System: The condensate is treated to remove the light ends and

water via heating and a low pressure 3 phases separator and then routed to
storage after cooling. The system includes an electric heater at flash vessel,

and stabilized condensate is stored at the condensate storage vessel prior to
burning at WP-1 (via smokeless burner), or alternatively utilizing for glycol
regeneration package for fuel burner. There is also an option to load the

condensate tank and send onshore for sale.

e Produced Water Treatment: Produced water from the inlet separator is

treated for removal of sand, suspended solid particulate matter and
associated hydrocarbon removal before being disposed overboard to the sea.
Produced water that is discharged overboard will comply with Myanmars
EQEG Standards; the maximum per day and 30 days average for oil and
grease discharge should not exceed 42 mgl and 29 mgl, respectively.
Management methods for produced water at Zawtika are discussed in Error!
Reference source not found..

¢ Produced Sand Management - produced sand, removed from pigging
operations, is generated at Zawtika in quantities of approximately 40
tons/year. Produced sand management is discussed in Error! Reference source

not found..
Living Quarter Module (LQM)

ZPQ also supports a Living Quarters Module (LQM) located on the west side of
the platform at upper deck level. LQM is a self-contained four level building
including helideck, central control room, office area, canteen, recreational area,
clinic, radio room, and lounge that designed for a single lift prior to topsides
loadout. This module is designed for permanently accommodating 88 people
and temporarily accommodating up to 183 people (during platform

commissioning, shutdown and major maintenance activities).
Zawtika Wellhead Platforms (WP)

Currently, there are 7 WPs (WP 1-7) in Zawtika field. They are automated for

unmanned operations, with personnel presence required for replenishing
consumables (e.g, corrosion inhibitor, diesel etc), maintenance and restart

following emergency shut down only. Sufficient operating data is

communicated to ZPQ to monitor the status of safety and production critical
systems.

WP1 is bridge linked to ZPQ, while WP2 to WP7 are structurally identical
remote wellhead platforms. Remote platform access is by means of helicopter or

boat during daylight hours and in calm conditions. The frequency of regular
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Figure 3.5

3.3.3

visits to the remote wellhead platforms is once every 2 weeks, depending on
operations’ activities.

Zawtika Wellhead Platforms (WP,

Source: PTTEP], 2016

Zawtika Offshore Gas Transportation System

The Zawtika offshore gas pipeline system comprises of the following pipeline
networks:

e Six Intra-field Sealines

0 18-Sealine from WP2 to ZPQ with approximately length of 10.8 km;
0 18- Sealine from WP3 to ZPQ with approximately length of 11.05 km;
0 18- Sealine from WP4 to ZPQ with approximately length of 30 km;

0 14-Sealine from WP5 to WP2 with approximately length of 14.5 km;
0 18-Sealine from WP6 to WP3 with approximately length of 10 km; and
0 18- Sealine from WP7 to ZPQ with approximately length of 5 km.

e Gas Export Pipeline

0 28 Offshore Gas Export Pipeline from ZPQ to land fall point near
Mawgyi village with approximately length of 230 km.

The design life of the intra-field sealines and export pipeline are 30 years. The

design of the pipeline system complies with the requirements of the latest
editions of ASME B31.8 and International Codes and Standards.
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3.3.4

Landfall

The Zawtika offshore gas transportation system end at landfall point, Kilometre
Pipeline (KP) 0, at Mawgyi village where offshore Zawtika pipeline is connected
to onshore Zawtika pipeline, then gas pipeline runs to onshore Zawtika
Operating Center (ZOC), approximately 12 km from the landfall.

Topography of landfall is generally coastal geomorphology, with a broad sandy
beach backed by low hills, the majority of which are covered in degraded forest.

Geotubes have been installed at the landfall as an erosion control measure. Two
geotubes were placed on the shoreline in parallel to the subsurface onshore
pipeline, in order to slow water movement and prevent the sand from being
eroded and subsequently exposing the pipeline. The geotubes are regularly
inspected and maintained to be in good condition and detail information are
provided in the Zawtika Onshore EMP report.
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3.4

ZPQ PROCESSING SYSTEM

The generic layout of ZPQ and WP 1 are presented in Figure 3.6 and Figure 3.7
respectively. The overall processing scheme for the ZPQ is shown in Figure 3.8.
The process starts with well fluids from remote wellhead platforms flowing into
the ZPQ via intra-field pipeline. They are cooled by seawater and arrive

marginally above seawater temperature. Well fluids from bridge connected
wellhead platform (WP1) are cooled (by air cooler system) before being mixed
with the rest of the well fluids.

The incoming well fluids will be transferred from wellhead platforms to
Zawtika Offshore Processing platform then pass through the production
separators, where they are separated into gas, condensate and water streams.

Separated gas from separators is compressed in the 1st stage gas compressor to
remove some condensate prior to delivery to gas dehydration, where water is
removed. Dry gas passed from the dehydration unit is cooled and compressed

at 2nd stage gas compressor train and passed to the 28~ offshore export pipeline
to the onshore section. Some of dry gas is diverted to be used as fuel for other
processes and power generation supplied for the ZPQ.

Production liquids separated from the gas consist of condensate and produced
water. Condensate will be burned using smokeless burner at WP1.

Regarding produced water, there is no evidence of heavy metal Hg and As from
gas and water analysis for all the explored areas. PITEPI has conducted
monthly produced water analysis since the beginning of their operations, and
no heavy metals have been found. As such, produced water separated from the
production separators and some from the condensate flash drum at the
maximum design of 20,000 bpd is being sent to a de-oiler unit to separate
residual condensate back to flash drum prior to tipping overboard with the
treated water to meet the Myanmar's National Environmental Quality
(Emission) Guidelines (EQEG) Standard.
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Figure 3.6 Generic Layout of ZPQ
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Figure 3.7 Generic Layout of WP1
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Figure 3.8 Simplified Diagram of ZPQ Processing System
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3.5

3.5.1

3.5.2

3.5.3

3.5.4

PRODUCTION DRILLING OR INFILL WELL DRILLING
Drilling Rig
The infill wells will be drilled by using Tender Assist Rig installed over the

existing wellhead platformstogether with supporting barge., which is capable
of operating in sea water depths up to 200 m (Figure 3.9).

Figure 3.9 Example of Tender Assisted Rigs

Rig Mobilization

Tow-out of the drilling rig from the rig’s previous location will be conducted by
three towing vessels, which will tow them to the Project's proposed WP
positions. The duration and distance for drilling rig tow-out to the Project’s
proposed WP depend on the distance between its last operational drilling
location and the proposed WP position.

Well and Casing Design

Drilling and installation of casing consists of the same procedure for each well,
and can be divided into 3 intervals. During drilling, the drill bit, with pressure
from drill string, casing and drill collar, penetrates to the formation, while
seawater or mud is pumped through drill pipe to the drill bit to assist the
penetration and sweep cuttings to the rig.

Drilling Fluids and Drilled Cuttings

Zawtika’s production well drilling can be divided into three (3) intervals.
Various types of drilling fluids can be used e.g. seawater, water based mud
(WBM) and synthetic vegetable oil based mud (SBM). Mud types and
components for each section are as follows:

e Section 1 Surface Hole Drilling (14-3/4" hole drilling) - seawater-
native clay system is used for drilling and supplemented by pre-
hydrated bentonite (PHB) sweeps and displaced well with water
based mud (WBM) at casing depth. This step is considered an open
system, therefore drilling fluid and cuttings cannot be brought up to
the surface and discharge overboard. The composition of drilling fluid
comprises seawater, freshwater, API bentonite, caustic soda, starch

and API barite.
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e Section 2 Intermediate Hole Drilling (12-1/4" interval drilling) -
similar seawater-native clay are used for drilling and supplemented
by PHB sweeps in an open system. At approximately 30-60 m (1 or 2
stands) prior to reaching target depth, the well is displaced to WBM
and drilling continued in a closed circulating system in order to
maintain wellbore security. The composition of drilling fluid for this
section comprises seawater, freshwater, API bentonite, caustic soda,
starch, xanthan gum, API barite, cellulose fibres, soda ash, biocide and
ground marble.

e Section 3 Bottom Hole Drilling (8-1/2" interval drilling) - This hole
section is drilled with synthetic vegetable oil based mud (SBM). This
step is considered a closed-system. The composition of drilling fluid for
this section comprises freshwater, vegetable base oil, calcium chloride,
emulsifiers, lime, hectoric/organophilic clay, gilsonite, polymeric
additives, ground marble, API barite.

Dimensions of the holes and volume of cuttings, as well as the quantities of
drilling fluids used in drilling at each interval are shown in Error! Reference
source not found..

Table 3.3 Hole Interval, and Volume of Cuttings and Fluid

Hole Interval Interval | Estimated | Quantity of
Length | Cuttings Drilling
Volume Fluid
Section 1 ~-| 14%" 405 m 223 m 71 m3 PHB 32 m?
Surface Hole WBM 77 m3
Section 2 - | 12W" 1,341 m 936 m 103 m3 PHB 16 m3
Intermediate WBM 164 m3
Hole
Section 3 -| 81" 2,288 m 946 m 50 m3 SBM 200 m3
Bottom Hole (recyclable)
Note: @ Depth measured from platform along the wellbore’s path to the final depth.

As the bottom section of the drilling system that utilizes SBM is within a closed-
loop system, SBM mud loss would be limited to only two factors: 1) lost into
formation and 2) lost on cuttings. The amount of mud lost into formation cannot
be determined until it actually occurs, because it is an operational uncertainty.
As soon as mud loss into formation occurs, engineers will pump the pre-mixed
Loss Circulation Materials (LCM) into the well to seal the cracks and continue
the drilling operation. Response to loss into formation is usually very quick.
Immediately pump rates are reduced and drilling of new formation is
completely stopped until major losses are cured. Minor seepage losses are
sometimes tolerated and controlled drilling is exercised. Mud that is lost into
formation will not cause harm to the environment and will not be returned.

The cuttings management system of the project is a cuttings wet wash system;
comprising of a shale shaker and centrifuge. The system is designed to remove
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base fluid from cuttings as much as possible prior to discharge to sea. The
procedure is shown in Figure 3.10 and details can be summarized as below.

Drill cuttings will be sent to the shale shaker first. The scalped cuttings coming
off the top scalper deck and primary deck of the shale shaker are discharged
overboard, while the underflow from the lower primary deck of the shale
shaker are directed to a series of settling tanks and mixed with active mud to
reduce abrasions to the centrifuge due to the hardness of cuttings. After that,
the small particles still remaining with mud will be sent to the centrifuge to
remove finer cuttings.

Some SBM is expected to be lost due to being attached to the cutting particles
that are discharged. PTTEPI will control percent of oil on cuttings (OOC) after
passing shale shaker to be on average of 10-14% by weight of dry cuttings, and
after passing centrifuges to be on average of 10-12% by weight of dry cuttings.
Further explanation on this matter is provided in Box 3.1 below.

Figure 3.10 Drilling Mud and Cuttings Management for Bottom Hole Intervals
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Note: The sand traps are located underneath the shale shakers to capture underflow. The first
trap is used as the main settling tank while the ones after are used to feed the centrifuges for
further solids separation.

A summary of mud and cuttings management for each drilling interval is

shown in
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Table 3.4 Mud and Cuttings Management for Each Well Interval

Interval

Surface hole
(14-3/4”)

Drilling Fluid

WBM

Management

WBM and cuttings flow from the well at
the seabed level (as drilling starts at the
seabed without casing installed, cuttings
are therefore discharged to the seabed).

Intermediate
hole (12-
1/4/’)

WBM

WBM and cuttings are passed through
shale shaker and discharged overboard.

Bottom hole
(8-1/27)

SBM

SBM and cuttings are passed through
shale shaker and centrifuge.

Separated SBM will be stored in mud pit
and recycled for the next drilling. No
direct discharge to the sea.

Cuttings will be discharged overboard
at depth below 15 meter from sea
surface.
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Section 2.4.1 Oil and Gas Development, Effluent Levels, of the existing EQEG, issued
by Ministry of Environmental Conservation and Forestry (MOECAF), stipulates that
the offshore discharge of Non Aqueous Drilling Fluid (NADF) oil concentration on
drilled cuttings (OOC) limit is 1% by weight on dry cuttings.

However, the following are noted:

e In Article 3 of Scope of Application for EQEG, that “Application of these
Guidelines to existing facilities may involve the establishment of site-specific targets,
with an appropriate timetable for achieving them.”

e In Article 11 of Implementation Procedures for EQEG, “While these Guidelines
generally apply to all projects subject to the EIA Procedure, it is the prerogative of the
Ministry to decide how the Guidelines should be applied to existing projects as referred
to in the EIA Procedure, as distinguished from new projects. At the Ministry’s
discretion less stringent levels or measures than provided for in these Guidelines may
be specified as appropriate, and a timeframe agreed for a project to fully comply with
these Guidelines.”

It is additionally noted that the EQEG are largely derived from the The International
Finance Corporation (IFC) Environmental Health and Safety (EHS) Guidelines.
However, in the IFC EHS Guidelines for Offshore Oil and Gas Development, Table 1: Effluent
Levels from Offshore Oil and Gas Development, there are some caveats that were omitted
from the EQEG, as follows:

“For new facilities®: Organic Phase Drilling Fluid® concentration lower than 1% by weight on
dry cuttings;

For existing facilities: Use of Group 111 non-aqueous base fluids and treatment in cutting dryers.
Maximum residual Non Aqueous Phase Drilling Fluid (NADF) 6.9% (C16 -C18 internal
olefins) or 9.4% (C12-C14 ester or C8 esters) on wet cuttings;

where:

a New facilities include offshore drilling rigs which have been newly designed or structurally
modified for the project.

b As defined by OSPAR (2000) Decision 2000/3

c Applicable to existing offshore drilling rigs deployed for development well drilling programs.
Applicable to exploratory well drilling programs. Technically and financially feasible techniques,
including installation of thermo-mechanical cutting cleaning systems, to meet the guidelines for
new facilities should be considered for implementation, in relation to the number of wells
(including producers and injectors) included in development drilling programs, and/or to
potential impacts on critical habitats.”

Further to the above, after a workshop in September 2016 with ECD together with
MOGE and oil and gas operators in Myanmar, ECD agreed to grant an exception to the
Myanmar EQEG and instead to follow the limits from 2015 IFC EHS Guidelines for
Offshore Oil and Gas Development, Table 1: Effluent Levels from Offshore Oil and Gas
Development as the country regulation instead of EQEG. A letter of correspondence
between MOGE and PSC companies operating in Myanmar is included in Annex B as
reference.

PTTEPI currently commits to control readily degradable green base oil in cuttings (also
called oil-on-cuttings or “O0OC”) to be on average of 10-12% by weight of dry cuttings
before discharge.
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3.6

3.6.1

EMISSIONS AND EFFLUENT MANAGEMENT
Air Emissions Flaring)

Zawtika offshore project is equipped with High Pressure (HP)and Low Pressure
(LP) gas flare systems that cater for safe and reliable disposal of planned and
unplanned releases of hydrocarbon gas from the production facilities. Both
planned and unplanned flashedbleeding gas (Hydrocarbon including methane)
that collected from production facilities e.g. tankvessel header, Pressure Safety
Valve PSV), etc will be transferred to burn at HP or LP flare depend on its

pressure.

The HP and LP flare tip is mounted on an inclined cantilevered boom with a
rectangular lattice structure, away from platform to avoid excessive radiation
on platform, approximately 100 m long, on the east side of the ZPQ. The length
of this boom is based on radiation and dispersion studies undertaken during
this project.

HP flare tip is Sonic type and sub sonic LP flare tip is pipe flare. Design of HP
and LP tip ensure stable operation of smokeless flare and flame lift off. Flare tip

is designed to avoid atmospheric air ingress and flame lick during normal plant
operations when only pilots are lit and strong winds are prevalent.

The design pressures of both HP and LP flare systems are as follows:

e HP Flare - 10barg (145psig)
e LP Flare -3.5barg (51psig)

The design temperatures for the flare headers are as follows:

e HP flare:-46°C/149°C
e LP flare:-29°C/149°C

The design HP flare capacity is based on blocked outlet of the Inlet separator,
420 MMscfd gas 400MMscfd export plus 20MMscfd Fuel gas allowance). There

is no continuous source for HP flare gas, except the purge gas to maintain
positive pressure in HP flare system.

The design LP flare capacity is 65 MMscfd based on gas blow by PSV from
produced water degasser. The LP flare will have continuous flaring of

condensate flash gas, produced water flash gas and flash gas from the glycol
regeneration units.

The liquid knock-out drum was installed to trap liquid out from the gas before
burning. The maintenance program has been available and maintain for flare
equipment to ensure the completed combustion of hydrocarbon. These can

minimize the smoke or hydrocarbon gas that may affect to environment. In
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Table 3.5

3.6.2

3.6.3

3.6.3.1

3.6.3.1(1)

additional, the project provides the maintenance program for the production
facility that can limit or reduce the volume of hydrocarbon that sent to flare.

At all wellhead platforms (WP1-WP7), a temporary emovable type) flare boom
and a gas-liquid burner for well clean up is provided. Two tie-in points (one at
East and one at West sides of the platform) are provided for the temporary
burner on all of the WPs.

PTTEPI has also installed a smokeless burner at WP1, primarily for the disposal
of excess condensate.

The actual GHG emission (Ton CO2e) from flaring unit of PTTEPI Zawtika
offshore operation during 2019-2021 is shown in Error! Reference source not

found..

Project GHG emission from flaring unit (Ton CO2e) during 2019-2021

Jan Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec

2019 613 353 417 307 522 164 394 478 389 629 444 528

2020 542 429 444 485 416 648 443 436 365 349 370 334

2021 483 390 421 364 343 325 377 316 228 556 217 282

Source: PTTEPI, 2022

Noise Emissions

Noise from generators and turbines will be in line with EQEG standards.
Waste and Wastewater

PTTEPI Waste Management Procedure

Waste generated from the Project activities will be segregated into 2 main types
according to criteria of danger as non-hazardous waste and hazardous waste.

Non-Hazardous Waste

Non-Hazardous waste is the waste which, although not harmless, present a
lower level of risk to human health and the environment. There are 2 types of

non-hazardous waste as follows:

1)  General non-hazardous wastes from office, catering services, laundry,
household, etc. from industrial activities, e.g.

¢ General waste (e.g. scrap metal, non-biodegradable waste);

e Recyclable or reusable waste (e.g. paper, wood, drinking plastic bottle,

glass); and

e Biodegradable waste (e.g.food waste, sewage).
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Figure 3.11

2)  Waste containing or contaminated with hazardous substances in

concentrations that, before or after treatment, are considered low enough
to meet the specified international or regulatory discharge criteria which
do not exceed the standard limit of the country, e.g.

e Produced water; and
e Produced sand.

The ZPQ is equipped with an onboard sewage treatment system. Error! Reference
source not found.11 shows the diagram of sewage treatment system. Further

details and process of the sewage treatment system is shown in Annex B.

Sewage Treatment System Diagram
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Source: PTTEPI, 2020

Moreover, ZPQ is also equipped with onboard produced water treatment
system and produced sand management as shown in Error! Reference source not
found.. The design produced water capacity of ZPQ is 22,000 Barrel Per Day

(BPD). Produced water and sand treatment system consists of Desander
Hydrocyclone 2 unit x 50% capacity each), Sand Accumulator 2 unit x 50%
capacity each), Deoiler Hydrocyclone 2 unit x 50« capacity each) and Produced
water degasser (1 unit x 100% capacity)and Permanent sand jetting pump (1 unit

x 100% capacity.
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Figure 3.12

3.6.3.1(2)

Produced water from the inlet separator will be treated for removal of sand,
suspended solid particulate matter and associated hydrocarbon removal before
being disposed overboard to the sea. Sand and suspended particulate matter
presents in produced water are separated in desander hydrocyclones where 99%
of solid particles bigger than 10um are removed and separated sand are stored
in the sand accumulator. Deoiler hydrocyclones further remove oil in water
content to meet less than or equal to 42 mg/1 for one day. At the last stage of
treatment, degasser flash out the dissolved gas in the produced water and skim
out remaining oil residual from the produced water deoiler outlet before
discharge to open drain caisson via the open drain vessel. Produced water in the
degasser shall be utilized by the permanent sand jetting pump to jet into the
inlet separator to evacuate sand accumulation in the vessel and sand jetting
activity shall be carried out periodically to avoid sand accumulation in inlet
Separator vessel.

Produced Water Treatment System and Produced Sand Management
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Source: PTTEPI, 2020
Hazardous Waste

Hazardous waste is defined as any waste which causes or is likely to cause
danger to health or the environment by reason of their chemical activity or toxic,
flammable, explosive, corrosive, or other characteristics, whether alone or when
coming into contact with other wastes. Forms of hazardous waste include solids,

sludge, liquid and containerized gas and hydrocarbon waste.
Hazardous waste shall be categorized into 2 main types as follows:

1)  Wastes creating nuisance due to flammability, reactivity, corrosiveness,
radioactive, infection, toxicity for humans & the environment or, e.g.

e General hazardous wastes (e.g. chemical waste and residue, paint,
spent and wused oil, contaminated packing material, special
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maintenance waste, contaminated sludge, combustion residue,
photocopy machine, PC printers polluting cartridge, medical waste,
filter, fluorescent, bulby;

e Heavy metal wastes (e.g. mercury, arsenic, cadmium); and

e Batteries.

It is noted that, if there will be a presence of incoming heavy metals from
reservoir, the incurred wastes in contact with the incoming gas or fluid shall be
considered as being contaminated with the heavy metal (e.g. mercury, arsenic,

cadmium), and therefore is classified as hazardous waste which will require

specific additional handing and management procedures.

2)  Waste containing or contaminated with hazardous substances in

concentrations which exceed the standard limit of country regulation or
international hazardous waste standard, for example oil concentration or
waste containing heavy metal.

Details on PTTEP's Myanmar Asset Waste Management Procedures according

to its type are provided in Error! Reference source not found. and waste records
during April to January 2019 for each type of waste is provided in
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Table 3.6 Management of Waste and Wastewater for Offshore Operation

Type of Waste Waste Management

Non-hazardous waste e  Store in durable container and clearly label.

e Transferred to Thaketa Support Base (TKA) then
immediately continue delivery to either MOGE or
Yangon City Development Committee (YCDC) or
other qualified waste management facilities for final
disposal e.g Golden Dowa Eco-System Myanmar Co,,
Ltd. DOWA) facility for waste treatment and disposal.

Hazardous waste e Stored in waste skip and appropriate container at
Offshore

e  Provide clearly label and spill containment

e Provide fire extinguisher and spill kits for any
emergency case

e Transfer to TKA supply base for temporary storage
and continue to certified or qualified waste
management facilities for final disposal facility for
waste treatment and disposal.

e  Used oil will be sent back to shore for safe disposal at
certified or qualified waste management facilities, or it
can be blend with current condensate and burned at
smokeless WP-1 burner.

Food waste e  Treat onsite aligning with MARPOL and Discharge to
the sea.

Sewage e  Treat onsite aligning with MARPOL and Discharge to
the sea.

Produced Water Produced water is managed as follows:

e  Control oil and grease content in discharge water not
to exceed 42 mg/l daily maximum or 29 mgyl at 30 days
average as required by Myanmars National
Environmental Quality (Emission) Guidelines (EQEG).

e  Treatment of produced water will comply with the
EQEG.

e Discharge treated produced water to the sea.

(Note: Total Petroleum Hydrocarbon (TPH) onboard analyzer has

been provided at ZPQ to ensure that concentration of oil and

grease content in water or wastewater is in the discharge limits)

Zawtika Produced Water Treatment System treats

produced water by the following methods:

e By removing sand and coarse suspended particles in
the produced water from Inlet Separator V-4100
during first stage wusing two @2x50% Desander
Hydrocyclone HC-6100/6105 with the associated Sand
Accumulator Vessels V-6110/6115. Desander shall
remove about 99% of particulate larger than 10 micron
in produced water.

e By removing oil in the produced water from Inlet
Separator V-4100 during second stage using two
2x50%) Deoiler Hydrocyclones HC-6130/6140. Oil

concentration shall not be more than 40 ppmv in
treated water.
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Type of Waste Waste Management

e By removing gas entrained in produced water in the
third stage in one 1x100%) Produced Water Degasser
V-6150. Initially, this vessel will perform as a degasser
and will be designed so that it can be modified later to
be an Induced Gas Floatation Vessel by providing gas
spray bubble nozzle flanges and an oil skimming weir
and condensate trough without hot work
requirement . This is a contingency in case the deoiling
hydrocyclones do not perform as expected or the oil in
water specification is reduced by local authorities in
future see V-6150 GA drawing in the attachment).

e In addition, water clarifier injection facility has
provided at ZPQ lower deck area by utilize the
existing chemical pump with tubing connection.

Produced Sand e Treatment of produced sand will comply with the
EQEG.

e Follow EQEG discharge overboard when % oil
concentration less than 1%)

e  Ship back to shore and dispose by the certified and
qualified waste management contractor e.g. DOWA
continue for waste treatment and disposal. (when % oil

concentration more than 1%)
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Table 3.7 Waste Generation Records for ZPQ Offshore Operation in January - December

2019
Type of Waste Waste Name Weight kg

Non-Hazardous General non-hazardous waste (Mixed wastes) 103,047
Plastic Bottles 120
Contaminated sand from production process 0
(Produced sand+)

Hazardous Waste Contaminated sand from production process 50,640
(Produced sand)
Mixed hazardous wastes e.g. contaminated 20,040
fabric,
Lubricating oil 15,722
Off-speciexpired hazardous chemicals 5,285
Contaminated sludge from process equipment 3,666
Contaminated plastic drum 3,555
Contaminated metal drum 1,448
Lead batteries 745
Jet A1l 602
Fluorescent lamp/tube/bulb 490
Ni-Cd Batteries 210
Chemical sack 40
Oil contaminated PPE 37
Expired hazardous paint 20

“Produced sand can be classified as both non-hazardous waste and hazardous waste based on the lab results
of % Oil concentration. For the time being, PTTEP dispoe Produced sand as hazardous waste.
Source: PTTEPI, 2020

According to the volume of wastes generated in 2019, the estimated volume of
non-hazardous and hazardous wastes in 2020 generated from Zawtika offshore

are about 8,600 kg and 8,500 kg per month, respectively.

PTTEP monitored the volume and quality of produced water and sewage
discharge. According to Error! Reference source not found. the average volume of
produced water and sewage discharged are 2,800 m? and 1,250 m? monthly,

respectively.
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Table 3.8 Monthly Estimated Produced Water and Sewage Discharge an’) and Monitoring
results during 2020-2021

Produced

Water

Monthly average 1,200 m? 3,000 m?
discharge volume
Monitoring Total ]
Parameter pH BOD COD Coliform Qil and Grease
MPN/100
Unit - mg/1 mg/1 / mg/1
ml
Jan - Jun 2020 8.1 8.2 20.4 23 4-17
Jul - Dec 2020 8.4 ND (<2.0) 108 45 6-10
Jan - Jun 2021 7.0 ND (<2.0) 51.6 <1.8 9-143
Jul - Dec 2021 7.2 ND (<2.0) 10.4 <1.8 3-9
EQEG Standard/
MARPOL 6-8.5 25 125 100 29
Standard
Source: PTTEPI, 2022
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3.6.3.1(3) Licensed Waste Contractor and Authorized Waste Disposal Facilities

For the Project, PTTEP will use a licensed contractor to manage its hazardous
waste. Waste contractor is Golden Dowa Eco-System Myanmar Co., Ltd.

(DOWA) has been awarded the contract to treat and dispose waste from the
project that is shipped back onshore. Their facility is located in the Thilawa

Special Economic Zone, and contains the following facilities:

1. Controlled Secured Landfill Phase 1)
a. Landfill Area:80m X 80m, 2 sites (hazardous and non-hazardous)
Capacity: 44,000 m? mon-hazardous), 43,000 m3 thazardous)
c. Once phase 1 has reached full capacity, a new phase will be
developed beside phase 1
d. The total capacity is approximately 400,000 m3 during operation
2. Sorting/Stabilization Facilities
Wastewater and leachate water treatment facility
a. Ability:35 m3day
b. Treatment Method: Biological treatment + Flocculation
c. Pond Capacity:300 m3 X 3 units
Office with Laboratory

5. Incinerator

Figure 313 = DOWA Waste Management Flow Diagram
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3.7

3.7.1

3.7.2

Further information regarding GEM is shown in Annex C. DOWA got EIA
approval for their disposal facility at Thilawa SEZ on 30 June, 2015,

UTILITIES

ZPQ facilities contain utility and safety systems to support production
operations. Details of each group are discussed in the following sections.

Power and Energy Use

ZPQ is equipped with 3 dual fuel gas turbine power generation units, each of
3.7 MW site rated capacity, which supply all required power to ZPQ and WP1.

Multiple gas turbine driven units with adequate capacity to ensure availability
of power when a unit is not operational are provided.

A treble fuel design (uel gas, condensate and diesel) for all three power

generation units has been selected, but the connection is made for fuel gas and
diesel only. Electric motor start systems are provided for all three power

generators.

Emergency diesel power generation of 1.28 MW is provided for essential load
in case of turbine generator trip. A black start diesel generator of 280 kW is also

provided for initial start.
Water Use

Two reverse osmosis water production units with capacity of 1.5 m3hr, total 3
m3hr are provided for freshwater production using RO membrane. The water

produced by these units is suitable for consumption, plus other intermittent
uses, such as eyewash, safety shower, etc. Fresh water from the freshwater units

is supplied and stored in freshwater storage tanks. The stored fresh water is then

transferred via pumps to the pressurized freshwater vessel for distribution to
various users. Potable water suitable for drinking is supplied after treatment of

freshwater by a sterilizer.

Drinking water supply will be transferred from TKA supply base every two
weeks. Each supply trip with transfer 800 packs of drinking bottled water, with

each pack containing 12 bottles of 0.5 liters. Daily estimated drinking water

consumption is 40 - 50 packs.

@ Britannica Encyclopaedia, 2009
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3.8

3.9

Desalinated seawater (freshwater)is stored in an atmospheric storage tank. The
tanks (2 x 126 m® compartments) are sized for the following;

e Average daily freshwater consumption 500 litersman/day; and

e 7 days storage for maximum continuous consumption of 128 personnel
at above rate assuming only 50% water production unit is available.

EMERGENCY SHUTDOWN SYSTEM

ZPQ is designed to provide fully automatic, integrated and centralised
platformvprocess control. The control room operator is able to monitor, detect,

and handle process upsets from the control room through Process Control
system (PCS), Safety Instrument System and Fire and Gas System (SIS and FGS)

for facilities on ZPQ, the bridge connected wellhead platform and remote
wellhead platforms.

The ZPQ semi-automatic start-up sequences and automatic safe shutdowns are
implemented in the control system. Closed circuit television (CCTV) monitors
are provided in the control room to monitor critical process equipment/systems.

Online analyzers are provided to monitor the content in the feed/sales gas.
DECOMMISSIONING

All fixed equipment will be considered to remove or handover to MOGE at the
end of the operational life in compliance with accepted environmental practice
and industry standards at the time.

A detailed decommissioning plan for Zawtika field will be prepared and get
approved form MOGE prior to decommissioning activities. Therefore, the
decommissioining budget will be proposed for further approval depend on the
acceptable environmental practice and approval method before ending of
project life span.
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4.1

4.1.1

POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

PROJECT'S ENVIRONMENTAL, SOCIAL AND HEALTH POLICIES

PTTEPI management is fully committed to providing a safe, secured and
healthy workplace and conducting its operations in a manner that protects the
environment. These commitments are in accordance with PTTEP's Corporate
Vision, Mission, and Values and PTTEPI's SSHE Policy. Proactive individual
involvement, responsibility and accountability are expected of all employees,
contractors and third party personnel. PTTEPI SSHE Management System
(SSHE MS, is designed to align all stakeholders’ efforts to enable attainment of

these principles.

All levels of line management at PTTEPI are responsible for implementing and
maintaining its SSHE policy and SSHE MS. Both documents are reviewed and

revised at regular intervals.
PTTEPI's SSHE Policy

PTTEP Corporate Vision

PTTEP will be a zero incident organization and the energy partner of choice where
SSHE is regarded as a license to operate.

PTTEP Corporate Mission

e To achieve zero incidents through personal and process safety management.

e Recognize the contribution of SSHE towards competitive performance and
innovation for long term value creation.

o Comply with the SSHE management system which is subject to continuous
improvement, and seek opportunities for SSHE transformation.

e Prepare for and respond effectively to emergencies, crises and security-related
events.

o Create a generative SSHE culture that is based on leadership at every level
including contractors and where everybody understands the crucial importance

of SSHE risks.
e Achieve top quartile SSHE performance in exploration and production
industry.
PTTEPI SSHE Policy

The English and Myanmar versions of the latest PTTEPI's SSHE Policy of 2022
are shown in Figure 4.1 and Figure 4.2.
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Figure 4.1

PTTEPI's 2022 SSHE Policy English Version)

O

PTTEP
PTTEP Myanmar Asset

Safety Security Health and Environment (SSHE) Policy

PTTEP Myanmar Asset is committed to safe Exploration and Production (E&P) Operations in Myanmar with the SSHE vision
of being a zero incident organization, we implement an effective SSHE management system that outlines the main principles
and accountabilities to drive for continuous improvement to ensure the safety and health of everyone involved in our operation,
environmental protection as well as security of people and asset

To accomplish our vision, we are committed to:

Apply “Stop Work Authority” for unsafe work by implementing Behavior-Based Safety (BBS) programs and strive for
generative SSHE culture.

Cascade sfrategic SSHE objectives, setting measurable KPIs, targets and action plans to deliver best SSHE
performance.

Comply with applicable obligation requirements._
Prevent operational and process incidents by performing hazard identification and SSHE risk assessments so that risks
are managed to As Low As Reasonably Practicable (ALARP), monitoring of Safety Critical Elements addressed in Safety

Cases and complying with Management of Change (MOC) Standard.

Ensure all employees and contractors are assessed and maintain the required level of job and SSHE compstency. Work
with contractors and suppliers to achieve PTTEP's SSHE requirement.

Manage emergencies and crises effectively to ensure business continuity and protect all employees and organization
from pandemics, natural disasters, security threats and vulnerabilities.

Promote occupational health and hygiene in the workplace as well as apply a drug and alcohol-free workplace program
to all employees and contractors.

Prevent environmental impacts by strictly following the environmental management plan stated in Environmental Impact
Assessment.

Reduce environmental footprints in alignment with low carbon pathway, circularity concept and positive Biodiversity and
Ecosystem Services (BES) value creation.

Report, investigate and analyze SSHE incidents to prevent recurrence and close out corrective actions with evidence

Ensure policy and SSHE Management System compliance through regular SSHE audits and Senior Management visits
with corrective actions follow up for continuous improvement.

Total commitment from PTTEP Myanmar Asset employees and contractars at all levels by being mindful in every action is a
key to successful implementation of this policy.

(Titi Thongjen)

General Manager

Date: ..29:.19..2022.

Document Code: 11027-PCY-SSHE-208-R03
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Figure 4.2 PTTEPI's 2022 SSHE Policy Myanmar Version)
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4.1.2

4121

4.1.2.2

PTTEPI'S Environmental, Social and Health Management System

Roles and Responsibilities
Role of PTTEPI

As well as having overall responsibility for the Project, PTTEPI also have
responsibility for monitoring the performance of all contractors. Where the

mitigation measures do not result in the achievement of the objectives, PTTEPI
will work with contractor(s) to refine the measures.

The responsibility for implementation of the environmental monitoring and for
the associated reporting lies with the PTTEPI Survey Representative. It is

expected that this person would be present during the seismic survey and will
have responsibility for safety and environment on site.

Roles of Contractors

Contractors will be responsible for ensuring compliance with all relevant legal
requirements, PTTEPI procedures, as well as adherence to all environmental
controls and mitigating measures.

Contractors will also be responsible under the contract for minimizing the
potential environmental, social and health impacts of all contracted activities.

Contractors will need to demonstrate to the satisfaction of PTTEPI how
compliance with the mitigation measures will be ensured. They will also be

expected to show to demonstrate commitment to the mitigation measures in all
levels of their management structure.

Supporting Management Plans
SSHE Management System Manual

The objective of PTTEPI's SSHE MS Manual is to serve as a practical
interpretation of the Company's SSHE policy with respect to their moral

obligations for SSHE issues for all persons working on, visiting or affected by
operations at sites for which PTTEPI has responsibility.

The manual covers details on the areas specified in Table 4.1. The document is

designed to serve as a comprehensive guide for all Operational Assets to
develop its own SSHE management system and related documents. This

document also provides an overview of the SSHE management system
approach.

PTTEPI's primary SSHE documents are included in Annex A. Additional SSHE

documents are available from PTTEPI upon request as needed.
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PTTEPI SSHE Management System Standards

Document Code Document

PTTEP Corporate Documents

PTTEP SSHE Policy

PTTEP Sustainable Development Policy

11038-STD-SSHE-000-R05 Corporate SSHE Management System
11038-STD-SSHE-101-R02 SSHE Roles and Responsibilities Standard
11038-STD-SSHE-303-R06 SSHE Communications Standard
11038-STD-SSHE-305-R05 SSHE Training and Competence Standard

11003-STD-SSHE-350-004-R03

SSHE Regulatory Compliance Standard

11038-STD-SSHE-401-R06

SSHE Risk Management Standard

SSHE-106-STD-500

Emergency and Crisis Management Standard

11038-STD-SSHE-510-010-R04

Permit to Work Standard

11038-STD-SSHE-520-009-R01

Environmental Management Standard

SSHE-106-STD-530

Security Management Standard

SSHE-106-STD-540

Operational Safety Management Standard

11003-STD-SSHE-550-003-R03

Corporate SSHE Plan Standard

SSHE-106-STD-560

Occupational Health Management Standard

SSHE-106-STD-580

PTTEP Personal Protective Equipment Standard

11003-STD-SSHE-590-005-R02

Chemical Management Standard

11038-STD-SSHE-600-011-R06

Incident Management Standard

11038-STD-SSHE-701-R05

Audit and Review Standard

11003-GDL-SSHE-561-005-R01

Fitness to Work Guideline

SSHE-106-STD-310

SSHE Contractor Management Standard

PTTEP Myanmar Asset Documents

11027-PCY-SSHE-208-R00

PTTEP Myanmar Asset SSHE Policy

Myanmar-SSHE-11027-PCY-207

Myanmar Asset Use of Electrical Equipment

11027-PDR-SSHE-340-007-R01

Myanmar Asset SSHE Management System

11027-PDR-SSHE-340-003-R01

SSHE Training & Competence -Procedure

Myanmar 13036-PDR-078 PTTEP SSHE Requirement for Contractor
11027-PDR-SSHE-503,01-R02 Myanmar Asset Waste Management Procedure
11027-PDR-SSHE-501/03-R02 Myanmar Asset Spill Contingency Plan

11027-PDR-SSHE-501-005-R00

Myanmar Asset Crisis Management Plan

11027-PDR-SSHE-507-R04 Myanmar Asset Tropical Cyclone Procedure
11027-PDR-SSHE-306/01-R03 Myanmar Asset Compliance Obligation and Procedure
11027-PDR-SSHE-401-R02 Working in Adverse Weather Procedure Offshore)

11027-PDR-SSHE-502-006-R01

Myanmar Asset Emergency Management Plan

Myanmar-0550-PDR-008

PTTEPI Crisis Communication Plan

Myanmar-SSHE-11027-PDR-506

Offshore Medical Emergency Response Plan (MERP)
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4.2

4.2.1

4.2.1.1

4.2.1.2

Document Code Document

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

Myanmar-SSHE-11027-PDR-516 Offshore Helicopter Emergency Landing Procedure

11027-PDR-SSHE-530-004-R00 Myanmar Asset Security Management Procedure

11027-PDR-SSHE-564-002-R00 Myanmar Asset Alcohol and Drugs Testing Procedure

13266-SSHE-PDR-320-001-R002 Zawtika Offshore Operations, Field Emergency
Response Plan

12140-GDL-009-R00 Grievance Handling Guideline

PoLicy AND LEGAL FRAMEWORK

This section of the EMP report details the policy and legal framework for the
Project, covering national requirements as well as applicable international
treaties and conventions. The intent is to lay out the regulatory and non-

regulatory performance requirements for all stages of the Project.
Overview of Myanmar Legislation
The Constitution

The latest enacted Constitution May 2008) provides information on governing
laws and regulations in Myanmar. The Constitution takes precedence over any
other national legislation or international agreements. The general provisions of

the Constitution that relate to the Project are the requirement for Myanmar
citizens to assist in:

e Preservation and safeguarding of cultural heritage;
e Environmental conservation;

e Striving for development of human resources; and
e Protection and preservation of public property.

Administrative Divisions of Myanmar

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

e Seven states;

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

e Five self-administered zones;

e One self-administered division; and

e One union territory.

The administrative subdivisions are detailed in Table 4.2, and an administrative
map is presented in Figure 4.3.
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Table 4.2

Administrative Regions of Myanmar

Ayeyarwady Region Pathein 6,663,000 35,138
Bago Region Bago 5,099,000 39,404
Chin State Hakha 480,000 36,019
Kachin State Myitkyina 1,270,000 89,041
Kayah State Loikaw 259,000 11,670
Kayin State Pa-an 1,431,377 30,383
Magway Region Magwe 4,464,000 44,819
Mandalay Region Mandalay 7,627,000 37,021
Mon State Mawlamyaing 2,466,000 12,155
Rakhine State Sittwe 2,744,000 36,780
Sagaing Region Sagaing 5,300,000 93,527
Shan State Taunggyi 4,851,000 155,801
Tanintharyi Region Dawei 1,356,000 43,328
Yangon Region Yangon 5,560,000 10,170
Naypyidaw Union Territory Naypyidaw 925,000 N/A
Danu Self-Administered Zone Pindaya N/A NA
Kokang Self-Administered Zone Laukkai N/A NA
Naga Self-Administered Zone Lahe N/A N/A
Pa-O Self-Administered Zone Hopong NA N/A
Pa Laung Self-Administered Zone Namhsan N/A NA
Wa Self-Administered Division Hopang N/A N/A

States and regions are divided into districts. Districts consist of townships,
which are composed of towns, wards and village-tracts. Village-tracts are groups
of adjacent villages. The administrative structure of the states, regions and self-
administering bodjies is defined in the Constitution.

Each region and state has a Regional/State Government, consisting of a Chief
Minister, Ministers and an Advocate General. Legislative authority resides with
the State/Regional “Hluttaw~ @ parliament or legislative body), which are made
up of elected civilian members and representatives of the military.

The Constitution states that Naypyidaw is a Union Territory under the direct
administration of the President. The Naypyidaw Council, led by a Chairperson,
carries out general functions on behalf of the President. The Chairpersons of the
Naypyidaw Council are appointed by the President, and include civilians and
representatives of the military.

Self-Administered Zones and Self-Administered Divisions are administered by
a Leading Body, which is headed by a Chairperson, and has executive and
legislative powers. The Leading Body consists of elected State/Regional
Hlutttaw members and military personnel.
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Figure 4.3

Mpyanmar States/Regions and Townships
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Myanmar Protected Areas

The first legal instrument related to protected areas, which designated a wildlife
sanctuary in the environs of the Royal Mandalay City, was promulgated in 1859.
The first piece of wildlife legislation to be enacted was the Wild Elephant
Protection Act of 1879. The Forest Act of 1902 gave responsibility for wildlife
management to the Forest Department. Legislation specific to wild animals
followed in 1927, and broader legislation followed nine years later with the
Wildlife Protection Act of 1936. This provided for designation of wildlife
sanctuaries with species-specific conservation objectives. Legislation was
revised in 1994 with issue of the Protection of Wildlife and Wild Plants and
Conservation of Natural Areas Law. The 1994 Law, which was issued by the
State Law and Order Restoration Council, provides for:

o« A Committee for the Protection of Wildlife and Wild Plants and
Conservation of Natural Areas, which is to serve as an advisory body to
the Minister of Forestry; supervise implementation of the Law; give
guidance in matters of research, conserving species in danger of
extinction and international cooperation;

o Categories of ‘natural areas’ and zoological and botanical gardens, their
declaration and uses;

o Categories of protected wild animals almost the same as provided for
under earlier law). completely protected, normally protected and
seasonally protected;

» Hunting licences;

o Establishment of zoological and botanical gardens;

o Registration of ownership of completely protected animals or trophies
thereof;

e Administrative actions;
e Appeals; and
« Offences and penalties.

The categories of so-called natural areas’ are defined in the Law described above
as:

e Scientific Nature Reserve;

+ National Park;

e« Marine National Park;

¢ Nature Reserve;

« Wildlife Sanctuary;

o Geo-Physically Significant Reserve; and

o Other Nature Reserve Determined by the Minister.

A total of 43 protected areas have been established or proposed in Myanmar,
and are shown in Figure 4.4. However, there are no Marine National Parks,
National Park and other protection areas nearby the offshore facilities of the
Zawtika Offshore Project.
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Figure 44

Protected Areas in Myanmar and Project Location
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4.2.1.4(1)

4.2.1.4(2)

EMP Requirements
General EMP Requirement

The following article mentions the general requirements for development of an
EMP:

EIA Procedures, Article 3

Pursuant to Section 21 of the Law and Articles 52, 53 and 55 of the Rules, all Projects
and Project expansions undertaken by any ministry, government department,
organization, corporation, board, development committee and organization, local
government or authority, company, cooperative, institution, enterprise, firm,
partnership or individual @ndor all Projects, field sites, factories and businesses

including expansions of such Projects, field sites, factories and businesses identified by
the Ministry, which may cause impact on environmental quality and are required to
obtain Prior Permission in accordance with Section 21 of the Law, and Article 62 of the
Rules) having the potential to cause Adverse Impacts, are required to undertake IEE or

EIA or to develop an EMP, and to obtain an ECC in accordance with this Procedure.

EMP Requirements for Existing Projects and Changes to Existing Projects

In addition, there are particular articles relevant to existing projects, as well as
changes to projects, which is directly applicable to the Zawtika facilities:

EIA Procedures, Article 8

Any Project already in existence prior to the issuance of the Procedure, or the
construction of which has already commenced prior to the issuance of the Rules, and
which, in either case, shall be required to undertake, within the timeframe prescribed by
the Department, an environmental compliance audit, including on-site assessment, to

identify past andor present concerns related to that Project's Environmental Impacts,
and to:

a) develop an EIA or IEE or EMP;

by obtain an ECC; and

o) take appropriate actions to mitigate Adverse Impacts in accordance with the Law, the
Rules, and other applicable laws.

It is noted that Article 8 of the EIA Procedures indicates there may also be
requirement for IEE or EIA for projects already in existence. This determination
is ultimately up to the discretion of MNREC (formerly MOECAF) on a project-
by-project basis. However, the further elaboration in Articles 9 and 11 below
indicate that an EMP alone may be sufficient to obtain the ECC, so long as any

project changes or expansions are not large enough to warrant new IEEs or EIAs
themselves.

EIA Procedures, Article 9
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4.2.1.4(3)

Any Project already in existence prior to the issuance of the Rules, or the construction
of which has already commenced prior to the issuance of the Rules, shall be required to
carry out an IEE or EIA as determined by the Ministry in accordance with this
Procedure in respect of any proposed extension or expansion of such Project which
would increase the Project size or production or would necessitate additional
construction, renovation, installation or other extension or expansion related activities,
if the nature and scale of such extension or expansion are such that, regarded as an
independent Project without reference to the nature or scale of the Project already in
existence or under construction, they would have been subject to the requirement to
carry out an IEE or EIA. If no IEE or EIA is required to be carried out in respect of such

Project extension or expansion, then the EMP and ECC for such Project shall be revised
as necessary within the timeframe prescribed by the Department to take into
consideration such extension or expansion.

EIA Procedures, Article 11

Any expansion in respect of a Project implemented after the issuance of the Rules and
which does not require an IEE or EIA ws the case may be), but such expansion would

cause that Project to require an IEE or EIA @s the case may be), then the Department
shall determine whether an IEE or EIA @s the case may be) of that Project shall be
required andor whether an updated, revised EMP shall be required, and then report to

the Ministry.

It is also noted that future revisions to EMPs may be required, as prescribed in
Article 101 of the EIA Procedures below:

EIA Procedures, Article 101

In case the Department finds that changes to the Project, the Project site or Adverse
Impacts of the Project warrant revisions to the EMP, Construction Phase EMP, or
Operational Phase EMP as the case may be, then the Department may require the
Project Proponent to prepare and submit a revised EMP, Construction Phase EMP, or
Operational Phase EMP, as the case may be to the Department for review and approval.

Authority of MNREC (formerly MOECAF) for Determining EMP Requirements

As noted in Article 24 of the EIA Procedures, the final decision of whether an
EMP is required for a particular project is to be determined by MNREC
(formerly MOECAF).

EIA Procedures, Article 24

The Ministry shall also make a determination whether an EMP shall be required in
respect of any Project.
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4.2.1.4(4)

4.2.1.4(5)

4.2.1.4(6)

4215

Review and Approval Process

With regards to the review and approval process after submission of the EMP
to MONREC (formerly MOECAF), this is clearly stated in Articles 80 and 81

below. It is also noted that MONREC (formerly MOECAF) may, after review of
the EMP, determine that an IEE or EIA is required for the Project.

Article 80
Upon completion of its review of the EMP, the Ministry shall;

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

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

o publicly disclose its decision.
Article 81

The Department shall deliver the final decision of the Ministry within thirty 30
working days of receipt of an EMP. If the Ministry requires an EMP to be amended,
then the due date for delivery of the Ministry's decision shall be extended accordingly.

Report Format

The report format for an EMP is clearly described within the Myanmar
Administrative Instruction of Environmental Impact Assessment Procedure, under
Annex 5 “Format for an Environmental Management Plan .

Environmental Standards

The Myanmar National Environmental Quality Emission Guidelines 2015) provide
the basis for regulation and control of noise and vibration, air emissions, and
liquid discharges from various sources in order to prevent pollution for
purposes of protection of human and ecosystem health. These guidelines will

provide the basis for compliance determination when implementing mitigation
and monitoring requirements for the EMP. These are discussed further in

Section 5 - Governing Parameters.
Other Project-Relevant Legislation in Myanmar

Laws related to environmental and social issues and hence relevant to this EMP
are included in Table 4.3.Some of these laws are elaborated further below.
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Table 43 Myanmar Legislation and Relevance to Project

POLICIES AND STRATEGIES

The National Environment Policy, 2019 - This new National Environmental Policy provides long-term, strategic guidance for government organizations, civil
society, the private sector and development partners on the achievement of environmental protection and sustainable
development objectives in Myanmar. It requires the mainstreaming of environmental protection into planning and

decision-making at all levels of government and in all sectors. Its detailed principles respect livelihood needs and

development objectives while at the same time recognizing the full value of our ecosystems and the implications of
our changing climate. This Policy ensures that environmental protection continues to be a central objective in

Myanmar’s sustainable development without losing sight of the importance of a pragmatic approach based on an
awareness of the constantly evolving world around us. This National Environmental Policy will serve as a guide in
mapping out detailed action plans for environmental protection and sustainable development, and set the direction
for the on-going implementation and enhancement of relevant laws and policies.

The Project Proponent commits to comply and implement the project as per this policy requirement and to ensure the
project set this policy up as a guiding principle for the project's environment policy.

Myanmar Agenda 21, 1997 and National | - With a view to implementing a National Environment Policy (NEP), the National Commission for Environmental
Sustainable Development Strategy for Affairs NCEA) formulated Myanmar Agenda 21 in 1997 under the guiding principles established at the United
Myanmar, 2009 Nations Conference on Environment and Development (UNCED), held in Rio de Janeiro in 1992. The Agenda 21

provided the first framework for integrating environmental considerations into national development plans in
Myanmar. The purpose of Agenda 21 is to mobilize and focus national efforts to achieve sustainable development,
and is intended to have the following functions. The Project Proponent commits;
a) To define the choices, set the goals and targets, and establish the standards for sustainable development in
Myanmar;
b) To illuminate the environmental and ethical dimensions underlying the choices to be made and goals to be
achieved in sustainable development;
c¢) To analyze the ecological, economic and social issues in the country in a comprehensive and integrated
fashion, clarifying the links between them, identifying the policy gaps, and showing how to reduce conflicts
between environment and development;
d) To identify and evaluate options for addressing priority issues, problems and opportunities, including the
identification of appropriate programmes for legal reform, development of economic instruments,
institutional development, capacity-building and other measures;

e) To set out sectoral and cross-sectoral policies and plans which rationalize the responsibilities for sustainable
development, reduce duplication, close gaps, prevent or reduce conflicts, and take advantage of
compatibilities and synergies among sectors and interest groups;
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments
f) To improve decision-making and policy formulation through better information and analytical techniques,
and by enabling those most affected by decisions to participate in the decision-making process;
g) To develop understanding and build consensus so that decisions have strong support;

h) To identify, promote and support actions leading to sustainable development and to reduce, abate and put
a stop to actions impeding sustainable development;

i)  To identify and apply practices which sustain the resource base of the economy, achieve sustainable levels
of resource use, restore degraded natural resources, make use of unused or under-used resource potential,

improve the efficiency of existing resource use, and diversify the use or seek substitution of existing
resources;

j) To determine priorities for action, evaluating costs and benefits and the trade-offs between the different
concerns affecting all levels of society;
k) To provide a basis for the allocation and optimal use of limited resources;
I) To develop and strengthen institutions for sustainable development; and
m) To build up the capacity of institutions and the population of the country to handle complex and inter-related
issues through frameworks which integrate environmental concerns with planning,
Subsequently in 2007, the NCEA developed the National Sustainable Development Strategy (NSDS) for Myanmar. It
incorporated the aspirations of the Agenda 21 as well as Myanmar’s Millennium Development Goals. The NSDS was
approved in 2009 and served as the main guiding principal on environmental protection in the country.

Specific strategies are outlined under each goal For example, the goal for Sustainable Management of Natural
Resources suggests strategies for forest resource management, sustainable energy production and consumption,
biodiversity conservation, sustainable freshwater resources management, sustainable management of land resources,
sustainable management for mineral resources utilization, etc.

The aim of NSDS is to achieve sustainable development through three sectors, focused on natural resource
management, economic development, and social development. Relevant government ministries are expected to
institutionalize NSDS principles into their sectoral development through short-term, medium-term and long-term
actions.

Although much of the NSDS guidelines are for adoption and integration into the government legislation and

regulation body, some are targeted at the private sector, such as the polluter pay principle, and reduction of energy
consumption and greenhouse gas emission from industries.
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Relevant Laws, Rules and Regulations

Myanmar Climate Change Policy, 2019

Relevant Sections

Commitments

The purpose of the policy is to provide guidance on promoting climate change adaptation and mitigation actions,
integrating these actions in national and sectoral priorities and taking decisions on enhancing business opportunities
for sustainable, low carbon and climate resilient development in Myanmar. To achieve the purpose, Myanmar will be

guided, inter alia, by the following guiding principles. The Project Proponent commits for;

Sustainable development - Develop sustainably to meet the needs of the present without compromising the
ability of future generations to meet their own needs, by ensuring the promotion of an economically, socially
and environmentally sustainable future and a fair and equitable society;

Precaution - Take cost-effective measures to avoid, minimise and protect from environmentally harmful
consequences where there are threats of serious or irreversible damage even if there is a lack of full scientific
certainty;

Prevention - Take anticipatory action to prevent or minimise environmental damage before it occurs by
avoiding, prohibiting or controlling threatening activities;

Environmental integrity - Promote, protect and conserve the natural environment and recognise its complete
and intrinsic value, whether tangible or non-tangible, economic or non-economic, to the natural, cultural and
spiritual heritage of Myanmar;

Shared responsibility and cooperation - Encourage, support and embrace the common and shared
responsibility of all people for the protection, conservation, and equitable sharing of benefits and resources
of the environment, and encourage wide cooperation across sectors and stakeholders at all levels, including
the private sector.

) Inclusiveness - Engage all people at all levels in decision-making and action, by supporting and embracing
their diverse social, economic and cultural perspectives, participation and contributions without
discrimination, particularly with respect to gender, ethnicity and age, in order to equitably share the
benefits and opportunities of climate change adaptation, mitigation and low-carbon, climateresilient
development;

Good governance - Adopt transparent, participatory, and responsive processes to ensure that decision-
making at all levels is inclusive, equitable, and accountable to all people in Myanmar, in accordance with
the rule of law;

Climate justice and equity - Promote and protect the rights of the people of Myanmar, in particular the
poorest, most vulnerable and marginalised segments of society, including indigenous peoples, all ethnic
groups, local communities, women, children, the elderly, and persons with disabilities to live in a healthy
environment and a fair, equitable and sustainable society;

Gender equality and women's empowerment - Promote and protect gender equality and women’s equal

rights through strengthening genderresponsive climate change policy concerning adaptation, mitigation,
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

finance, technology development and transfer and capacity building, and ensuring full and equal
participation of women in decision-making.

The Government of the Republic of the Union of Myanmar will take sector-relevant measures to implement this Policy

and achieve its purpose by taking the comprehensive actions primarily in the six sectoral clusters. Among them, the

following are related to the Project.

Healthy ecosystems;

Ensure that actions undertaken under Myanmar's national polices on environment, land use and forestry,
including Myanmar's National Environmental Policy integrate climate change adaptation and mitigation
considerations and are complementary to and/or support actions under this Policy;

Promote sustainable natural resource management, preserve, conserve, and rehabilitate biodiversity and
natural ecosystems in order to ensure the provision of ecosystem services, recognising their contribution to
climate change adaptation and mitigation, the benefits they generate to the people and Myanmar’s high
dependence on the quality and availability of ecosystem services;

Adopt environmentally sound technologies and good management practices, including ecosystem-based
adaptation interventions, to improve and maintain the health and resilience of all ecosystems, including
forest, water, land, coastal ecosystems and air quality in the face of future climate change impacts;

Enhance greenhouse gas sinks and reservoirs, and promote the reduction of greenhouse gas emissions from
deforestation and forest degradation through sustainable management of forests and land use planning,
based on the best available science;

Low-carbon and resilient growth;

Ensure that actions undertaken under Myanmars Green Economy Framework and energy policies integrate
climate change adaptation and mitigation considerations, are complementary to and/or support actions
under this Policy, and encourage public-private partnerships to support a green economy;

Ensure that the energy, transport and industry sectors, including infrastructure, are well-integrated among
each other, reliable, sustainable and resilient to current and future climate change impacts, recognising that
they are vital to Myanmar's economic growth;

Decouple Myanmar's continued growth from increasing greenhouse gas emissions and contribute to the
global climate change mitigation effort through sustainable, low-carbon energy, transport, industrial, and
waste management systems, while ensuring that Myanmar's social and economic development needs are
met; iv. Promote and prioritise sustainable and renewable energy sources and energy efficiency, in order to
meet Myanmar’s growing energy needs and ensure energy security in a low-carbon manner;

Ensure equitable access to affordable, reliable, sustainable, and modern energy for all as a pathway to
inclusive and sustainable development and eradicating poverty;
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments
Promote sustainable natural resource extraction through transparent and responsible investments which are
consistent with climate change adaptation and mitigation priorities, while generating local employment and
economic benefits and protecting the environment and public health;
Ensure that urban and inter-city transportation networks and infrastructure are sustainable, low carbon and
climate-resilient for all modes of transport, in particular for mass transit;

Increase the productivity and resource-efficiency of the industrial sector, an important sector for Myanmar’s
economy, through low-carbon growth and by developing competitive and innovative green industries,
recognising the relative importance of this sector for Myanmar’s economy, including its potential for job
creation

Resilient urban and rural settlements:

Ensure that actions undertaken under Myanmar's national, sub-national, and local policies and plans on
urban and rural settlements, including national building regulations, township and local development plans
and land-use plans, integrate climate change adaptation and mitigation considerations and are
complementary to and/or support actions under this Policy;

Ensure that human settlements are planned and developed in a climateresilient manner and incentivise low-
carbon approaches, while promoting long-term inclusivity, liveability, economic development and a high

quality of life in rural and urban areas, recognising the interdependencies between urban and rural areas
and the potential impact of climate change on rural urban migration, food security, water supply and
livelihoods;

Ensure the active involvement of city, township and village stakeholders in identifying climate change
challenges at local level, and devise plans, strategies and practical actions to adapt to climate change,
mitigate its effects, and develop in a sustainable low carbon manner;

Ensure that territorial spatial planning at regional, district, city, township and village level fully addresses
current and future climate-related risks and opportunities, and regularly assess and mitigate these risks in a

timely and equitable manner through inclusive and participatory assessment and planning processes which
take into account and strengthen local knowledge and capacities, including in land-use planning, rural and
urban planning and city or township specific disaster risk management plans and actions.

The Project Proponent commits to comply and implement the project as per this policy requirement and to ensure the
project set this policy up as a guiding principle for the project’s environment policy.

Myanmar's National Biodiversity Strategy
and Action Plan 2015-2020

The Project Proponent commits to be aware of the legislation. This is relevant to national government.

Myanmar Climate Change Strategy and
Action Plan MCCSADP)

The Project Proponent commits to be aware of the legislation. This is relevant to national government.
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Relevant Laws, Rules and Regulations

Waste Management Strategy and Action
Plan for Myanmar (2017-2030)

Relevant Sections

Commitments

The Project Proponent commit to follow the below guiding principles:

Zero Waste: Emphasise waste prevention as opposed to end of-pipe waste management.

Waste Hierarchy: Prioritises actions for waste management. This consists of the 3Rs including Reduce -
reducing waste that is generated and which is directed to the landfill dncluding composting); Reuse -
repairing products that can be repaired, or finding alternative uses for waste; and Recycle -returning waste

with recoverable value for re-processing.

Resource Conservation: Promoting the most efficient use of resources, including resource recovery and

waste avoidance.

Polluter-pays Principle: Those responsible for causing pollution or generating solid waste should pay the
cost for dealing with the pollution, or managing the solid waste (collection and disposal)in order to maintain
ecological health and diversity

Precautionary Principle: A lack of scientific data/information certainty should not be used as a reason for not
acting to prevent serious or irreversible environmental damage or degradation.

Proximity Principle: Waste should be dealt with as close to the source of generation as possible. This reduces
transportation costs, as well as risks of contamination of the environment during transport.

Consultation principle: The importance of all levels of Government consulting and working with people and

organisations throughout the development and implementation of waste management strategies and action
plans.

Shared Responsibility: Zero Waste is a shared responsibility and requires partnerships and collaborations between all

sectors of government, industry, research institutions, NGO's, and the general community

Disaster Management Laws and Rules, 2013

Section 13 -18

The Project Proponent commits:

To undertake functions after laying down the plan in accord with the natural disaster management plans in
order to reduce damage and losses that are likely to be caused by disaster

To provide preparatory measures for natural disaster risk reduction before natural disaster

To provide preparatory measures to be organised before natural disaster in the area where is likely to strike
natural disaster

To provide preventive measures to be carried out in the area where is likely to strike natural disaster before
it happens

To carry out emergency response actions including search and rescue

To carry out rehabilitation and reconstruction activities after disaster
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Relevant Laws, Rules and Regulations

National Energy Policy, 2014

Relevant Sections

Chapter 3, Section 4

Commitments

The national energy policy aims to systematically explore the available energy resources of the county in order to
supply the demand of the country and to export as value added products for surplus resources, thus ultimately
targeting to sustainably improve the living standard of the country people.

It mentions national energy policy, energy sector development plan, energy and electric power sector restructuring
program, energy sector framework and strategy and work program.

The Project Proponent shall commit to implement the project to support this policy.

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

Section 37 @by, 45,
390

The Constitution of the Union of Myanmar is the supreme law of the country and has provisions regarding the
protection of the environment in Myanmar. The Project Proponent commits to comply as these following three

Articles in the Constitution provide a basis for legalising and institutionalising environmental health impact
assessment and social impact assessment. The Project Proponent commits 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:

preservation and safeguarding of cultural heritage;

o

environmental conservation;

(o]

striving for development of human resources; and

o

protection and preservation of public property.

ENVIRONMENTAL LAWS

Environmental Conservation Law, 2012

Section 7o), 14,15,
29

The Project Proponent commits to comply with the following;

That MONREC has the right to manage a proponent to (1) provide compensation for environmental impact
and contribute funds, 2) the need for prior permission from MONREC for businesses that have been
categorized for potentially causing impact on the environment and 3) the right to issuing permit with terms
and conditions relating to environmental conservation.

To treat, emit, discharge and deposit substances which cause pollution in the environment in accordance
with stipulated environmental quality standards. That the owner or occupier of any business, material or
place which causes a point source of pollution have to install or use an onsite 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 accordance with environmentally sound
methods.

To not violate any prohibition contained in the rules, notifications, orders, directives and procedures under
the Environmental Conservation Law.
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Relevant Laws, Rules and Regulations

Environmental Conservation Rules, 2014

Relevant Sections

Section 69@) (b)

Commitments

The Project Proponent commits:

Not to emit, cause to emit, dispose, by any means, the pollutants and the hazardous waste or material
(stipulated as such under the Law)at any place which may affect the public directly or indirectly.

Not to damage the ecosystem and the natural environment which is changing due to such system, except
for carrying out with the permission of MONREC in the interest of the people.

Environmental Impact Assessment
Procedure, 2015

Section 87,
102@b),103, 104,
105, 106, 107, 108,
110, 113, 115, 117

The EIA Procedure sets out the procedures for completing an IEE, EIA andior EMP in Myanmar. This includes

information on project categorisation, responsibilities of project developers and ministries, EIA review, monitoring
and auditing, amongst other issues.

The Project Proponent commits to bear full legal and financial responsibility:

For their actions and omissions and those of its contractors, subcontractors, officers, employees, agents,
representatives, and consultants employed, hired, or authorised 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, the Project Proponent commits to:

Implement the EMP, all Project commitments, and conditions, 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.

Be responsible for, and fully and effectively implement the requirements and conditions set forth in ECC,
applicable Laws, Rules, EIA Procedure and standards.

Maintain the 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:

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

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

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
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

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.

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.

Make sure the monitoring report 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 a monitoring report
as contemplated in Article 97 and Article 98 in accordance with the EMP schedule

Submit a digital copy of a monitoring report within ten (10) days upon receiving the request from an

organization or a person, via email or as may otherwise be agreed upon with the requestor for the request
of any organisation or person.

For the purposes of monitoring and inspection, the event of emergency, the 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 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.

Environmental Quality (Emissions)
Guidelines (EQEG), 2015

The Project Proponent commits to comply with the EQEG guidelines and its setting out for emission standards for
air, noise, and effluent discharges for sector specific operations. The Project Proponent considers this emissions

standards in its environment impact assessment and environmental management plan.
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Relevant Laws, Rules and Regulations

Development Committee Law, 1993

Relevant Sections

Commitments

This law provides provisions relating to environmental sanitation, pollution of air and water, and public health. The
Project Proponent commits to consider any respective township development committee laws. Within this remit, state
and region governments have the authority to pass their own Development Affairs Laws as the guiding basis. Starting
in late 2012, all 14 state and region governments developed their own Development Affairs Laws, which can
effectively be considered their ‘municipal laws’. Considering this common origin, the 14 state and region laws are
quite similar in terms of basic structure and provisions. The only notable differences concern TDAC (Township
Development Affairs Committee) structures and processes and fines and penalties.

Protection of Biodiversity and Protected
Areas Law, 2018

Section 39 ) ),

The Project Proponent commits to comply the stipulation that there may be charge with fine or imprisonment or both
if guilty of:

¢ Polluting soil, water and air intentionally.

e Damaging the watercourse or poisoning water.

e  Electrification, using chemical or explosive materials with a Protected Area.

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

AQUATIC RESOURCES

The Law related to Aquaculture, 1989

The law aims at propagation of fish species, and the breeding of fish through different stages of growth in natural or
artificial waters.

The Project Proponent commits that no person from project shall obstruct navigation and flowing of water or pollute
the water within the fisheries' waters or abet such acts.

Myanmar Port Authority Law, 2015

Section 19@by),
23b), 74, (78D,
80¢@,c), 83

The Project Proponent commits;
e Not to build or operate any kind of wharf, shipyard, dry dock and slip way without an operation license
within a port limit. section 74)
e Not to operate any business of supplying fuels and other requirements to vessels by a private vessel
businessman without an operation licence permitted under this law;

e Not to carry out the business of towing, tugging, dredging or salvaging of a vessel by a private businessman
without an operation licence permitted under this law;

Concerning water pollution or destruction to the environmental resources, the Project Proponent commits:
e Not to cause oil spill or discharge of sludge from the petroleum tanker, oil tanker and chemical tanker
navigated within a port limit, or from oil test wells, oil wells and oil pipelines or from collision or grounding
of vessels;

e Not to discharge, dispose or cause to fall dangerous materials, toxic materials, garbage, sludge and waste
from the vessels, above and underwater natural resource exploration rigs and structures within a port limit;
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

e Not to discharge, dispose or cause to fall other materials which cause obstacle to the navigation, from the
vessels, into a port;

e Not to fail to comply with any order or directive issued by the Myanmar Port Authority, by the person
assigned duty by the Myanmar Port Authority or by the port conservator.

Myanmar Territorial Sea and Maritime
Zones Law, 2017

Section 10@) (b), 30,
31

The Proponent commits to comply with the following:
Section (10) @The ships that carried the petroleum, ships that are operated by nuclear power or by mean of nuclear
in any way , ships that carried the hazardous or toxic materials, shall pass the route being set aside by the State.
(b) As per passage as by sub-section (@), the ship shall carry the necessary documents and comply the plans being
assigned by the precautionary management by international agreements.
Section 30) No one without the prior approval from the Government, shall move antiques objects and historical
objects present on the sea bed in Contiguous Zone.
Section 31) In the exclusive economic zone, no one, without the approval of Union government, is allowed to
undertake;

a) Exploration

b) Drilling or Production of natural resources

¢) Research

d) Production or drilling with what purposes it may be

e) Constructing, maintain or using artificial island; offshore base; infrastructure and related facilities

Freshwater Fisheries Law, 1991

Section 40

The Project Proponent commits to comply the law by not causing harassment of fish and other aquatic organisms or
pollution of the water in a freshwater fisheries waters.

Protection of Wildlife and Protected Areas
Rule, 1995

The Project Proponent commits to comply with provisions for the protection of biodiversity through the protection
of natural habitats and wildlife. The new rule is in the draft.If the new rules is enacted, this will be repealed. This rules

list a number of protected species in Myanmar.

SECTOR SPECIFIC AND INDUSTRY

Myanmar Investment Law, 2016

Section G0yd), &1,
©65),73

The stipulation to register the land lease contract at the office of Registry of Deeds in accordance with the Registration
Act. To mention appointment, replacement, providing employment of staff and workers, ensuring to comply the
entitlements and rights in the labour laws and rules, settling dispute regarding human rights issues.
The Project Proponent commits to comply with the following stipulation:

e Torespect and comply with the customs, traditions, and traditional culture of the ethnic groups;

e To inform the Commission if natural mineral resources or antique objects are found that are not related to
the investment permitted;
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Relevant Laws, Rules and Regulations Relevant Sections Commitments

¢  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;

e 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;

e Tolist 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 recognised accounting standards;

e  Toclose 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;

e 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;

e 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;

e 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;

e Torespect and comply with the labour laws;
e To have the right to sue and to be sued in accordance with the laws;

e  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;

e  To allow the Commission to inspect in any places, when the Commission informs the prior notice to inspect
the investment;

e  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.

The stipulation: The investor shall insure the types of insurance stipulated in the provision of the rules at any
insurance enterprise which is entitled to carry out insurance business within the Union.
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Relevant Laws, Rules and Regulations

Myanmar Investment Rules, 2017

Relevant Sections

Section 202, 203,
206, 212,

Commitments

The Project Proponent commits;

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 (@) of the section 51 of the Law.

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.

Notifications for Investment, 2013

Although the law does not specifically define legislation for ElAs, the Project Ponent commits to comply with
Notification 12013 provides a categorization of the business activities in which foreigners will be allowed to engage.
Under this, “oil & gas” projects fall under ~Category 4: activities allowed only following an Environmental Impact

Assessment”.
The Import and Export Law, 2012 Section 7 The Project Proponent, as a license holder, commits to comply not to violate the conditions contained in the license.
Myanmar Insurance Law, 1993 @mended in | Section 15,16, 18, 19 The Project Proponent commits to comply with the followings;
2015)

e An entrepreneur or an organization operating an enterprise which may cause loss to State-owned property
or which may cause damage to the life and property of the public or which may pollution to the environment
shall effect compulsory General Liability Insurance with the Myanma Insurance.

e  State Organizations and enterprises which have fifty percent and above of the capital investment subscribed
by the State, shall effect insurance only with the Myanma Insurance, if the class of Insurance they desire to
effect is of the class which is accepted by the Myanma Insurance

e  Economic Organizations which have been formed under a permit under the Union of Myanma Foreign
investment Law shall effect only with the Myanma Insurance the classes of insurance which the Myanma
Insurance determines from time to time. However from amongst the classes of insurance which the said
Economic Organizations are to effect the Ministry of Finance and Revenue may exempt from effecting
insurance of any class or more than one class, in the interest of the State.

Myanmar Companies Law, 2017 Section 43(a), 49 The Project Proponent commits:

e Toregister as per requirements for an overseas corporation.
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

e To comply as per requirements for the registration of overseas corporation

Myanmar Engineering Council Rules (2013)

Section 20, 24, 25,
37,31 @

The Project Proponent commits to comply with the following;

e Engineering Discipline Accreditation Working Committee- The executive committee shall form the Working
Committee with a member of the executive committee as chairman and the Council Members not more than
15 as members and shall assign the duties to the Committee

¢  Working Committee for Sustainable Engineering Teaching Program-The executive committee shall form this
Working Committee with an executive member as a chairman and the Council Members not more thanl5 as
members and shall assign the duties to the Committee

¢ Working Committee for Accreditation and Assessment of Engineering Companies and Organizations- The
executive committee shall form the Working Committee with an executive member as a chairman and the
Council Members not more than 15 as members and shall assign the duties to the Committee.

o Working Committee Meeting - The coordination meetings of the Working Committee shall be convened as

and when necessary.

Petroleum and Petroleum Product Law, 2017

Section 7@
©,8@o©@bjk),
9@xd), 10@xbxd), 13,
32,33

The Ministry of Commerce shall carry out, among others, the following functions relating to any Petroleum and
Petroleum product:
e  Issuing licences relating to import or export;
e  Determining procedures, and conditions relating to import or export;
The Ministry shall carry out, among others, the following functions relating to any Petroleum and Petroleum product:
e Issuing licences relating to refining, transit, transport by pipeline, sale and distribution, inspection, and
testing; issuing joint licence or compound licence for carrying out more than a type of business activities;

e  Determining procedures and conditions, relating to refining, transit, transport by pipeline, sale and
distribution, inspection and testing;

e  Determining standard and quality of receptacles for transport, and procedures and conditions for the
pipelines;

e Determining and prohibiting portion and volume of toxic chemicals and metal chemicals that may damage

the machineries, to be contain in any petroleum and petroleum product, which do not contain in
the prohibition and restrictions under the existing laws;

e Determining procedures and conditions to have correctness in standard, quality and measurement;

e Determining procedures and conditions necessary to appropriately supervise petroleum and petroleum
product business activities;

The Ministry of Transport and Communications shall carry out, among others, the following functions relating to any
petroleum and petroleum product;

e Issuing licence to vehicles, vessels and barges that carry any petroleum and petroleum product;
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

e  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;

The Project Proponent commits to comply by displaying a danger warning sign in the shape of easily visible words
or signs on a pipeline which is used for the transportation of petroleum or petroleum products, receiving the
inspection of the petroleum or petroleum products business or container or transportation vehicle, machine,
watercraft and pipeline by an authorized officer or organization.

The Project Proponent commits also to comply to immediately notify and give the necessary information of the
accident if there is an explosion or fire caused by any types of petroleum and petroleum products business or there
is potential cause for a fire near the storage place of petroleum and petroleum products.

The Oilfields Act 1918) @mended in 1919,
2010y

This act provides clarification on activities within the oil and gas industry, and provides the Government with the
power to define and alter limits of any notified oilfield. In addition, the Government may make rules for regulating
all matters connected with many operations related to the extraction of oil and/or gas.

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

QOilfields (Labour & Welfarey Act 1951)
@mended in 1953) and

Ministry of Electricity and Energy (MOEE)
order No. 356/2019

For the labours' working hours:
e  Higher physical danger risk establishment (e.g. an oil rig). 8 hours/day or 40 hoursweek,
¢ Medium physical danger risk establishment (e.g. factory, oilfield, open mine). 8 hours/day or 44 hoursweek.
e If factory work is part of a continuous process (.e. technical reasons). admissible 48 hoursweek, 10 hours a
day Max. 6 daysweek d.e. Sunday -weekly holiday.
e  For Overtime: 2x normal pay rate. Work on weekly holiday -alternative day off within a period of 2 months.
In Practice, the Project Proponent commits to comply with the MOEE direction of (Order No. 356/2019) as follows
Due to the nature of business and in order to be in line with the international best practices, Ministry of Electricity
and Energy, applying its authority as per 1951 Oilfield Act, Clause 42 Subclause 1 and with agreement of Union
Government, issue an order below on Working Hours, Holidays and Rest Days and Overtime entitlement of
employees who work in Yadana, Yetagun, Shwe and Zawtika fields:
e Normal working hours of the employees shall be 12 hours a day
¢ Employees shall work on rotational basis with 28 consecutive days on shift and 28 consecutive days off shift.
Employees shall be entitled to full basic salary during off shift.
e Rest period (off shift) specified in above no. 2 shall include weekends and public holidays.
e If employees have to work more than the working hours specified in no. 1, employees shall be entitled to
overtime pay as per the employment agreement and calculated as per the applicable laws.

e If employees have to work longer than number of days specified in no 2 consecutively, the employees shall
be entitled to overtime pay for all the extra days calculated as per the applicable laws.
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Relevant Laws, Rules and Regulations

Prevention from Danger of Hazardous
Chemical and Associated Materials Rule
motification No 85,2015-2016)

Relevant Sections

Section 61 @)

Commitments
For organizations and licence holders who store the chemical and related substances to abide by the following facts
for safety, the Project Proponent commits to comply with the following;

e Installing the fire protection system in building to be stored in accordance with prescribed provisions of the
Department of Fire Brigade and being the building which is constructed to correspond for storing the
chemical and related substances;

e  Sticking the warning sign according to hazard class, and keeping the safety equipment at the stored places;

e  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;

Regarding the safety, the Project Proponent commits to:
e  Use only the registered restricted or conditional chemical and related substances;

e Not use the unregistered, without labelled, unknown, damaged or expired chemical and related substances.

Prevention from Danger of Hazardous
Chemical and Associated Materials Law,
2013

Section 8§, 13, 15, 16,
17,20, 22, 23, 27

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

The Project Proponent commits to comply with the requirements:
e Before works, license holder to be inspected by the relevant supervising and inspection team for safety and
machineryequipment check and
e The persons who are discharging the duty to be asked to attend foreign training or preventative trainings
conducted by government departments and organizations.
The Project Proponent commits to;
e  Follow the license regulations,
e  Follow directives on safe handling and shall ask workers to strictly follow
e  Shall provide necessary safety equipment and issue free personal protective equipment to workers,
e  Provide training in occupational safety
e Determine the hazard to the environment, people and animals

e  Provide fit for work medical check-up and keep records

e Send permission letter to Department of Township Administration if the chemicals and associated material
are permitted to store
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

e Acquire in advance guidance and agreement from fire service department if using inflammable materials or
explosives

e  Transport only the permitted amount of chemicals in accordance with prescriptive stipulations

e  Obtain approval of central supervising body if transporting chemical and associated material from the
permitted region to any other region

e Abide and operate in accordance with related environmental laws to avoid impacts and damage to the
environment.

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 shall apply again for using chemical which are not in the registered list.
The Project Proponent commits to:
e  C(Classify the hazard level of chemicals and related substances in advance
e  Show Material Safety Data Sheet and warning signage
e  Provide safety equipment, personal protective equipment and training on their use
e Possess, transport, store, use and discharge chemicals and related materials in accordance with stipulations,

e Not import or export chemicals and related materials banned by the central supervising board.

The Industrial Use Explosive Substance
Law, 2018

Section 8 and 9

A license is required to apply for make, import, transport, carry the industrial use explosive substances
The Proponent commits tocomply with Section 9:
a) (@not to import, transport, store, use, keep in hand, transfer the industrial use explosive substance without
the approval as per this law.
b) (bynot to destroy the industrial use explosive substances without the approval of executives of department
of defence as per section 8

¢) (©no breaching to comply the rule, regulations, notifications, directions issued as by this law

The Water Power Act, 1927

Section 3

The Project Proponent commits to comply with prohibitions on the pollution of public water; and provisions for the
use of water in the pursuit of energy production and mining in a manner which does not harm land, watersheds or
“localities”. This law states that there is a license requirement for the use of public water for mining activity or energy;

When rules made under this Act prescribe licenses for the use of any public water for obtaining energy or for mining
operations, no person shall use, or attempt to use, any such water for any such purpose, or pollute or obstruct the
flow of any such water, or discharge therein any mining refuse, except under and in accordance with the terms of
such license or any grant, lease, or license from the President of the Union of, or in respect of, any land.
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Relevant Laws, Rules and Regulations

Factories Act, 1951 amended in 2016)

Relevant Sections

Chapter 3, 4 and 5

Commitments

This law lays down the provisions for the proper disposal of waste and effluents in factories; treatment of waste
water; regulations for health and cleanliness in factories, and the prevention of hazards. The Project Proponent

commits to comply with the following;

e  For Health (Chapter 3). to arrange clean and free from any odors, solid waste and any seepage, to provide

temperate and good ventilations, to well manage the particulate matters and emissions, to set up a moisture
level that may be comfortable, not to populate in the factory, to get enough light, to provide clean drinking
water, to provide toilets,

e  For Safety (Chapter 4): to arrange protection for machinery, to care and assign duty to operate the running

machines, to obey the direction for appointing youth in high risk machines, to arrange precautionary
measure relating to emission that may harm, to prepare plan for fire, to maintain, re-build, re-assemble the

factory and machine for the safety.

e  For worker accommodation (Chapter 5), to support first aid kids, to create a better environment for living,

shops for worker, rest rooms, and nursery.

Control of Smoking and Consumption of
Tobacco Product Law, 2006

Section 6 @ b ¢ 1),
Section 9 @) (b) ©

The Project Proponent commits:

e To comply with the following non-smoking areas;

(0]

Hospital buildings, offices, compounds and other buildings in the compound except staff houses
and apartments in the hospital compound;

Medical treatment centres and clinics;
Elevators and escalators;

Air-conditioned public room

e To comply with the following duties

(0]

[0}

To keep the caption and mark referring that it is a non-smoking area at the place mentioned in
section 6 in accordance with the stipulations.
Arrange the specific place where smoking is allowed as mentioned in section 7, and keep the

caption and mark also referring that it is a specific place where smoking is allowed, in accordance
with the stipulations.

To accept the inspection when the supervisory body comes to the place for which he is responsible.

The Law amending the Narcotic Drugs and
Psychotropic Substances Law, 2018

The Project Proponent commits to be aware of this guidelines in terms of employment.
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

Myanmar Fire Force Law, 2015 Section 25 The Project Proponent commits:
e 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.
e 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;
e Not fail to form a reserve fire brigade
e Not fail to provide materials and apparatuses for fire safety; in conformity with the directive of the Fire
Services Department.
Yangon City Development Committee Law, It has stated that the committee has the right to:
2014 @mended in 2018, e To corporate for the inspection with the concerning authority and
e To stipulate orders for the carriage, storage of chemical and related substances for not harming to public
health and life
¢ To manage the waste regarding for the hazardous.
There it has been prohibited for disposing chemical and its related substances in areas, which are not being allowed
in the City Development area and mentioned offenses and penalties.
The Project Proponent commits to comply the stipulations and undertake the necessary proceeding as per this law
and notification issued by the committee.
CULTURAL HERITAGE
Protection and Preservation of Cultural | Section 46 Section 46. For the National interest, concerning the exploration for oil, natural gas, gemstones and minerals. The
Heritage Regions Law, 2019 Project Proponent commits to comply with the following;
a) It is prohibited to undertake in the area being confirmed for world cultural heritage region and national
cultural heritage region.
b) Apart from the region prescribed in sub-section (@), it can undertake in other cultural heritage region with
the approval of government.
¢) Inundertaking in a region as per sub-section (b, it needs to resettle cultural heritage object cmonuments) that
can be impacted in accordance with the international good practice.
Protection and Preservation of Antique | Section 12,13 For person who finds any object which has no owner or custodian, needs to inform the relevant Ward or village-tract

Objects Law, 2015

administrator if he knows or it seems reasonable to assume that the said object is an antique object.

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
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Relevant Laws, Rules and Regulations

Protection and Preservation of Ancient
Monuments Law, 2015

Relevant Sections

Section 12,13, 15, 20

Commitments

Project Proponent commits to comply with the stipulations:

For a person who finds an ancient monument over one hundred years old under the water or above ground
to promptly inform the relevant Ward or Village-Tract Administrative Office.

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 implementing extending towns, wards and villages;

Constructing or extending or repairing new buildings including hotels, factories and residential buildings
or fencing or extending a fence;

Digging to search petroleum, natural gas, gem or mineral, piping petroleum and natural gas, constructing
factories, connecting national grid, constructing communication tower, constructing or extending
infrastructures such as road, bridge, airfield, irrigation and embankment;

Connecting underground electric cable, communication cable and other underground works;

Digging or extending wells, lakes, cannels and ponds;

Gold sieving, digging, burning bricks, digging well, lake, creek, ditch, gully, pit digging, refilling, levelling,
mining, quarry, gravel digging and unearth sand, removing the mounds and hills which can damage the
physical feature of the land;

Placing and fencing ancient monuments in a private compound and area;

Constructing a building which is not consistent with the terms and conditions stipulated according to the
region by the Ministry near and at the surrounding of an ancient monument.

For prohibitions not to damage to an ancient monuments within the specified area of an ancient monument without
a written prior permission by carrying out:

Taking photo, video, film or copying and modelling an ancient monument stipulated as a listed ancient
monument for commercial purposes;

Using machines which causes vibration within the specified place of an ancient monument and running
various types of vehicles;

Cultivating, gardening, breeding, fencing by blocking nearby an ancient monument or doing any other act
which can affect an ancient monument;

emission of gas such as hot-air balloon which can affect an ancient monument;
Landing and taking off and, flying airplane and helicopter which can directly or indirectly affect an ancient
monument;

Discarding chemical substance and rubbish which can affect an ancient monument and the environment.
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Relevant Laws, Rules and Regulations

PUBLIC HEALTH

Relevant Sections

Commitments

Public Health Law, 1972

Section 3, 5

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

To abide by any instruction or stipulation for public health.

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

Protection and Prevention of Communicable
Disease Law, 1995

Section 3, 4@), 9, 11

This law is for the Department of Health to carry out immunisations and health education activities related to
communicable diseases. The Project Proponent commits to comply with the following;

The public shall abide by the measures undertaken by the Department of Health in case when a Principal
Epidemic Disease or a Notifiable Disease occurs.

For all responsible persons, to prepare report for an outbreak of a communicable disease to the nearest
Health Officer.

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

LABOUR LAW

Labour Organisation Law, 2011

Section 17, 18, 19,
20, 21,22

This Law was enacted, to protect the rights of the workers, to have good relations among the workers or between the
employer and the worker, and to enable to form and carry out the labour organizations systematically and
independently. The Project Proponent commits to comply with the following;

That Labour Organisations are free to organise and negotiate workers' rights when not meeting labour laws.
That Labour Organisations may demand re-appointment of worker if cause of dismissal is related to labour
organisation membership or activities or not conform to labour laws.

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

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

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

That Labour Organisation may take collective actions in accordance with the relevant procedures,
regulations and law.
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Relevant Laws, Rules and Regulations Relevant Sections Commitments

Minimum Wages Law, 2013 Section 12 @-e), 13 | This Law was enacted to meet with the essential needs of the workers, and their families, who are working at the
@g) commercial, production and service, agricultural and livestock breeding businesses and with the purpose of
increasing the capacity of the workers and for the development of competitiveness. The Project Proponent commits
to comply with the following;

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.

Employment and Skill Development Law, | Section 5, 14, 15,30 | For the agreement, the Project Proponent commits to include training and probation period as prescribed in:

2013 e 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.

e 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).

For particulars, the Project Proponent commits to be included in the employment agreement:

e The type of employment;

e  The probation period;

o Wage, salary;

e  Location of the employment;

e The term of the agreement;

¢ Working hour;

e Day off, holiday and leave;

e  Overtime;

¢ Meal arrangement during the work hour;

e Accommodation;

e  Medical treatment;

e ferry arrangement to worksite and travelling;

e  Regulations to be followed by the employees;

e If the employee is sent to attend the training, the limited time agreed by the employee to continue to work
after attending the training;

¢ Resigning and termination of service;

e  Termination of agreement;
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Relevant Laws, Rules and Regulations Relevant Sections Commitments

e The obligations in accord with the stipulation of the agreement;

o  The cancellation of employment agreement mutually made between employer and employee;

e  other matters;

e Specifying the regulation of the agreement, amending and supplementing;

e 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 (@) 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 labour 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 accordance 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 apprentices, 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%;

To put in money paid under the previous sub-section not to be deducted from the wage and salary of the employees.
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Relevant Laws, Rules and Regulations

Settlement of Labour Dispute Law, 2012

Relevant Sections

Section 38, 39, 40, 51

Commitments

The Project Proponent commits to comply:

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

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

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

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

Workmen Compensation Act, 1923
@mended in 1955, 1957, 2005)

Section 3

The Project Proponent commits to comply with the stipulations:

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

For the liability for compensation of 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.

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

Payment of Wages Law, 2016

Section 3, 4, 5, 7 di),
8,9,10,14

The Project Proponent commits 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.

The Project Proponent commits; to pay for salary either Myanmar Kyats or Foreign Cash permitted by
National Bank of Myanmar. When delivery the salary

If the employer needs to pay the other opportunities or advantages, he can pay cash together with other
materials according employee’s attitude.

For finishing the contract, employer need to pay the salary mot 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.

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 (e.g. natural
disaster).
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments

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 Section 7.

For any deducting from the salary due to the employees> absence, the total cut salary not to be more than 50

% of his salary.

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

Leaves and Holidays Act, 1951

Section 4

The Project Proponent commits;

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.

Social Security Law, 2012

Section 11 @ib),
15@), 16 @), 18y,

48(a), 49@)b),
51@)b), 53@),
54@)b), 75

For compulsory registration for social security system and benefits, the following establishments can be applied if
they employ minimum number of workers and above determined by the Ministry of Labour in co-ordination with

the Social Security Board.

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;

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;
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments
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 Labour and its subordinate departments and organizations;

Establishments determined by the Ministry of Labour from time to time, in co-ordination with the Social Security

Board and with the approval of the Union Government; that they shall be applied with the provisions of compulsory
registration for Social Security System and benefits contained in this Law. For provisions of compulsory registration

under sub-section () to continue to be applied by this Law even though any of the following situations occurs if it

continues to carry out such work: The Project Proponent commits for

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.

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 labour, other social
security fund and social security housing plan fund.

Arranging insurance for the workers to enable to enjoy social security benefits by contributing to the social
security fund.

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.

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.
The inapplicability to the Workmen’s compensation act.

The employer (@) 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.

The employers and workers (@) 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;
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Relevant Laws, Rules and Regulations

Relevant Sections

Commitments
The employer @ 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.

Keeping records of work and lists.

Occupational Safety and Health Law, 2019

Section 12@) (b), 16,
17,18, 19, 20, 21, 22,
23,26,27,34,36

The Project Proponent commits:

To appoint the occupational safety and health responsible person in order to closely inspect for the safe and
health of workers as per types of business defined by Ministry of Labour, Immigration and Population..

To organize the Safety and Health Committee in accordance with the stipulations of the Ministry including
the equal numbers of representative from employees and employers for the purposes to implementing the
working environment, which is in safe and healthy for the business where the number of workers are not
less than the number stipulated by the Ministry. In this case, the committee will be formed for the
considerations.

To support the inspection officer responsible for occupational safety and health and comply the instructions.

To comply and care the right and responsibilities of the inspection officer as per section 17, 18, 19, 20, 21, 22
and 23)

To arrange properly, manage as per requirement for accessing potential hazard, provide the physicians,
supports the personnel protective covering, material in free.

Not to dismiss or demote for the complains concerning the potential health and occupational hazards,
undertaking the duty for the occupational health and safety committee, not working for the unsafe in health
To undertake to inform the heavy accident arising, to submit the report of approved physicians and inform
to the department in case of infected the occupation disease or toxic due to the materials use or operations
process.

To care the responsibilities of inspection officers and prohibitions for not removing, adding, altering without
the approval of inspection officer for the occupational accident outbreak
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Relevant Laws, Rules and Regulations

NATIONAL RACE

Relevant Sections

Commitments

Law protecting Ethnic Right, 2015

Section 5

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.

The Project Proponent also commits to comply the Succeeding laws to protect the right of Myanmar nationals.

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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4.2.2

4.3

International Conventions

A list of Projectrelevant international treaties and conventions of which
Myanmar is a signatory is provided in Table 4.4.

STATEMENT OF COMMITMENTS

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

PTTEPI shall fully implement the EMP, all Project commitments, and
conditions, and is liable to ensure that all contractors and subcontractors of the
Project comply fully with all applicable Laws, including the Environmental
Conservation Law (2012), Environmental Conservation Rules and
Environmental Impact Assessment Procedure (2015), as well as the EMP, Project
commitments and conditions.

PTTEPI and ERM hereby confirm that:

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

(2) The EMP has been conducted in accordance with relevant laws,
including the EIA Procedure (2015).

(3)  The Project will fully follow the commitments, mitigation measures
and plans set out in this EMP Report.

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

4-128



Table 44 Project-Relevant International Conventions Ratified by Myanmar

Environmental

The International Convention for the Prevention
of Pollution from Ships 1973, as modified by the
Protocol of 1978 relating thereto and by the
Protocol of 1997 MARPOL)

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

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

¢ Annex II: Regulations for the Control of Pollution by Noxious Liquid
Substances in Bulk (1986)

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

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

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

e Annex VI:Regulations for the Prevention of Air Pollution from Ships
1997,

The Project vessels will comply
with emissions and discharge
standards.

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

Entered into force 4th
August 1988;

(Annexes I and II only)

Vienna Convention for the Protection of the
Ozone Layer 1988 and Montreal Protocol on
Substances that Deplete the Ozone Layer 1989

Aims at the protection of the ozone layer, including requirements for
limiting the production and use of ozone depleting substances.

Not relevant to the Project as
the Project will not use any
ozone depleting substances.

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

Convention on Biological Diversity 1992

Aims to promote national policies for the conservation of wild flora, fauna
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; @) fair and equitable sharing of the benefits.

The Project will be undertaken
in offshore habitats.

Ratified 25t Nov 1994

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

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

The Project
hazardous wastes.

may generate

Entered into force 6th
April 2015

United Nations Framework Convention on
Climate Change 1992 (UNFCCC) and Kyoto

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

The Project will form part of
Myanmar’s total emissions

Entered in force 23rd Feb
1995 (UNFCCQC) and 16th

Protocol 1997 stability can be affected by industrial and other emissions of carbon | output. Feb 2005 Kyoto
dioxide and other greenhouse gases. Protocol)
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Legislation

Asia Least Cost Greenhouse
Abatement Strategy (ALGAS) 1998

Gas GHG)

Description

Develop national and regional capacity for preparation of GHG
inventories.

Assist in identifying GHG abatement options and preparation of a
portfolio of abatement projects for each country.

| Relevance to the Project

The Project will produce air
emissions from the vessels.

Ratification Status

1998

United Nations Agenda 21

Formed by the National Commission for Environmental Affairs NCEA)in
Myanmar.Provides a framework of programmes and actions for achieving
sustainable development in the country.

Building on the National Environment Policy of Myanmar, takes into
account principles contained in the Global Agenda 21. Myanmar Agenda
21 also aims at strengthening and promoting systematic environmental
management in the country.

Not relevant to

Relevant to the government.

Project.

Since 1997

Social

The International Convention for the Safety of
Life at Sea SOLAS) 1974

Ensures that ships flagged by signatory states comply with minimum
safety standards in construction, equipment and operation.

The Project vessels will comply
with safety standards.

Entered into Force 11th
Feb 1988

Convention on the International Regulations for
Preventing Collisions at Sea (COLREG) 1972

Sets out the navigation rules to be followed by ships and other vessels at
sea to prevent collisions between two or more vessels.

The Project vessels will comply
with navigation rules.

Entered into Force 11th
Nov 1987

International Convention on Standards of | Sets out requirements for marine environment awareness training and | The Project vessels will comply | Entered into Force 1988
Training, Certification and Watch-keeping for | training in leadership and teamwork including new training guidance for | with training requirements
Seafarers 1978 STCW) personnel operating Dynamic Positioning (DP) Systems. including for DP.
Relevant ILO Conventions in force in Myanmar | Sets out legal instruments drawn up by the ILO's constituents | The Project will comply with
e C1 Hours of Work dndustry) (governments, employers and workers) and setting out basic principles | the  recommendations  for
e (14 Weekly Rest dndustry) and rights for workers. workers,
e C17 Workmen's Compensation (Accidents)
e (19 Equality of Treatment (Accident
Compensation)
e (26 Minimum Wage Fixing Machinery
e (29 Forced Labour Convention
e (42 Workmen's Compensation
(Occupational Diseases) Revised 1934
e (52 Holidays with Pay
e (87 Freedom of Association and Protection
of the Right to Organize
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GOVERNING PARAMETERS

Myanmars National Environmental Quality (Emission) Guidelines (EQEG) were
promulgated on December 29th, 2015. The Guidelines are largely based on
International Finance Corporation IFC) Environmental Health and Safety (EHS)
Guidelines, and provide the basis for regulation and control of various
environmental parameters, including noise and vibration, air emissions, and
effluent discharges, from various sources.

Relevant excerpts from the guidelines are as follows:

«6. Provisions of the general and applicable industry-specific Guidelines shall be reflected
in project environmental management plan (EMP) and environmental compliance
certificate (ECC) and together constitute a project's commitment to take necessary

measures to avoid, minimize and control adverse impacts to human health and safety,
and the environment through reducing the total amount of emissions generation; to
adopting process modifications, including waste minimization to lower the load of
pollutants requiring treatment; and as necessary, to apply treatment techniques to
further reduce the load of contaminants prior to release or discharge.

7.Recognizing that these Guidelines are intended to prevent pollution through reducing

the mass of pollutants emitted to the environment, dilution of air emissions and effluents
to achieve maximum permitted values is not acceptable. Specified guideline values

should be achieved, without dilution, at least 95 percent of the time that a project is
operating, to be calculated as a proportion of annual operating hours.

8. Further reference should be made by projects to applicable industry-specific IFC EHS
guidelines for advice on means of achieving guideline values set out in Annex 1.

9. As specified in the EIA Procedure, all projects are obliged to use, comply with and

refer to applicable national guidelines or standards or international standards adopted
by the Ministry. These Guidelines will henceforth be applied by the Ministry in

satisfying this requirement until otherwise modified or succeeded by other guidelines or
standards.

11. While these Guidelines generally apply to all projects subject to the EIA Procedure,

it is the prerogative of the Ministry to decide how the Guidelines should be applied to
existing projects as referred to in the EIA Procedure, as distinguished from new projects.

At the Ministry's discretion less stringent levels or measures than provided for in these

Guidelines may be specified as appropriate, and a timeframe agreed for a project to fully
comply with these Guidelines.

12. As specified in the EIA Procedure, projects shall engage in continuous, proactive

and comprehensive self monitoring of the project and comply with applicable guidelines
and standards. For purposes of these Guidelines, projects shall be responsible for the
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5.1

Table 5.1

monitoring of their compliance with general and applicable industry-specific Guidelines
as specified in the project EMP and ECC.

A summary of environmental standards that are relevant to the Project are
shown below.

INDUSTRY-SPECIFIC REQUIREMENTS FOR OFFSHORE OIL AND GAS DEVELOPMENT

Effluent and Emission Standards for Offshore Oil and Gas Development

Produced water e Reinject, discharge to sea maximum one day oil and grease
discharge should not exceed 42 mg/l; 30 day average should not
exceed 29 mg/l

Produced sand e  Ship-to-shore or re-inject, no discharge to sea except when oil

concentration lower than 1% by weight on dry sand

Hydrotest water e Send to shore for treatment and disposal

e Discharge offshore following environmental risk analysis,
careful selection of chemicals

e  Reduce use of chemicals

Drilling fluids and e Non-aqueous drilling fluid, re-inject or ship-to-shore; no

cuttings (non- discharge to sea

aqueous drilling e  Dirilled cuttings, re-inject or ship-to-shore; no discharge except:

fluid) o  Oil concentration lower than 1% by weight on dry
cuttings

0  Mercury maximum 1 mg/kg dry weight in stock barite

Cadmium maximum 3 mg/kg dry weight in stock barite

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

o

Drilling fluids and e  Water-based drilling fluid, re-inject or ship-to-shore; no
cuttings (water- discharge to sea
based drilling fluid) e  Water-based drilling fluids and cuttings, re-inject or ship-to-
shore; no discharge to sea except:

0 Mercury 1 mg/kg dry weight in stock barite

0 Cadmium 3 mg/kg dry weight in stock barite

0 Maximum chloride concentration must be less that four

time’s ambient concentration of fresh or brackish

receiving water
0 Discharge via a caisson at least 15 meters below sea
surface
Sewage ¢  Compliance with MARPOL 73/78b;

0 The discharge of sewage is permitted when the operation
has an approved sewage treatment plant;

0 Discharging of comminuted and disinfected sewage
using an approved system at a distance of more than
three 3)nautical miles from the nearest land; and

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

Food waste e Compliance with MARPOL 73/78b;

0 Only comminuted or ground food waste no larger than
25 mm is permitted to discharge into sea

Note:
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aStandard unit

bIn nearshore waters, carefully select discharge location based on environmental sensitivities and assimilative
capacity of receiving waters

Source: Environmental Quality (Emission) Guideline Annex 1, 2015
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6.1

6.1.1

DESCRIPTION OF SURROUNDING ENVIRONMENT

The following section describes the existing environmental conditions within
the offshore Zawtika area. The main environmental and social information

within the project area have been taken from published sources as well as
available PTTEPI and ERM and in-house literature. Moreover, the information

provided are also based on a review of primary data collected in 2016 near Block
M9 as well as in 2017 near Block MI11 from marine baseline surveys.

Theseinformation gave a better understanding about the baseline condition of
physical and biological components of the marine environment within the
project area.

The literature review identified include:

e AEE RSE. 2018. Offshore Exploration Drilling in Block M11. Environmental
Impact Assessment Report. PTTEP. November 2018.

e Pro-En Technologies, Limited. 2018. Environmental Impact Assessment
(EIA) Report of Zawtika Development Phase 1C and 1D. Main Report. PTTEPL
April 2017.

PHYSICAL COMPONENTS

This section presents the physical setting of the Project Study Area and includes
a discussion of the following parameters:

e Climate and Meteorology;
e Oceanography;

e Geology;

e Seawater quality; and

e Sediment.

Each of the above aspects are discussed below.
Climate and Meteorology

Blocks M9 and M11 are located in the south-western portion of the Gulf of

Martaban, in the Andaman Sea, south of the Deltaic Coastal Zone, and west of
Dawei, in the Tanintharyi Coastal Zone. The weather in this region is primarily

influenced by the Northeast (NE) Monsoon and the Southwest (SW)Monsoon,

and the short transitional periods between them

@ Britannica Encyclopaedia, 2009
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6.1.1.1

6.1.1.2

The Andaman Sea’s monsoon regime generates four 4 distinct seasons, which

can be described as follows:

e Winter (December to April) - The Northeast Monsoon brings sparse

rainfall, mild temperatures, and lower humidity.

e Spring (April and May)-This transition period between monsoons is hot

with highly variable weather.

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

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

Sea Surface Temperature (SST)

Data from the northern Myeik archipelago docated over 302 km from Block M9)
shows that the temperature is very uniform. MODIS satellite data ‘"’ between
2002 and 2014 show that SST averages between 28 and 30°C. During the period,
the highest SST was in 2005 33.5°C) with the lowest in 2009 26°C).

Similarly, within the Block M11, SST was found to range from 27.6°C to 29.2°C;
and bottom seawater temperatures ranged from 19.1°C to 24.8°C. SST was
largely similar among all the monitoring locations at similar depths.

Rainfall

Rainfall is highly seasonal in Myanmar; at least 75% of the precipitation occurs
during the southwest monsoon. In the Deltaic Coastal Zone, the average annual
rainfall is about 1,500-2,000 mm in the north, increasing to 2,500 mm in the
southeast and 3,500 mm in the southwest. Over 90% of the rain falls between mid-
May and mid-November. Annual average rainfall of Yangon is about 2,681

mm'?2.

Table 6.1 shows monthly rainfall data for Coco Island, with September
receiving the most average rainfall (761 mm), and March receiving the least 4

mm). Annual rainfall is recorded to be 2,836 mm.

@ Flora and Flora International. Tanintharyi Conservation Programme. Coral Diversity and Reef Resilience
in the Northern Myeik Archipelago, Myanmar. TCP Report No.3. October 2014.

2 httpswww.yangon.climatemps.comvprecipitation.php
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Table 6.1

6.1.1.3

Figure 6.1

Monthly Average Rainfall Data for Coco Island

291 9 4 32 | 246 (472|437 | 464 | 761 [ 184 | 161 | 37 | 2,836

Average
Rainfall amm)

Source: Rainfall/ Precipitation in Coco Island, Myanmar, Accessed: 22 September 2019. Retrieved
from: http/www .coco-island climatemps.com/precipitation.php

Tropical Storms and Cyclones

Myanmar is particularly vulnerable to cyclones originating in the Bay of Bengal
during pre-and post-monsoon seasons from April to May and from October to

November. These cyclones result in heavy rains, floods and storm surges,
especially in the coastal region of Rakhine State.

The Arakan Coast, northwest of Block M9, is more likely to be struck by a
cyclone during the autumn transitional season, but the Gulf of Martaban is
rarely affected. Cyclonerelated disasters occur in this region every 3 to 4 years,

generating flooding the low-lying and densely populated Ayeyarwady river
delta region, and other coastal regions along the Gulf of Martaban.

Figure 6.1 shows historical cyclone tracks in the vicinity of Blocks M9 and M11.

._-Block M9 ...

Block M11

Historical Cyclone Track within 200 km of Block M9 2017,

Source: Historical Hurricane Tracks. Retrieved from: http:/www.cscnoaa.govhurricanes
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6.1.1.4

Table 6.2

Wind Speed and Direction

The winds in the Northern Andaman Sea are generally gentle to moderate, with
mean monthly wind speeds ranging from 3.5 to 7.5 mys. Strong winds >11.0 nvs)

occur less than 2% of the time during the year and are generally limited to the
monsoonal seasons. Mean winds are stronger during the summer Southwest
Monsoon (~6.5 nmvs, from the south-west to west sector) than during the winter
Northeast Monsoon (~4.5 nvs). Winds in excess of 14 mvs can occur during any
season but are most common during the monsoonal seasons. Strong surges of

the Northeast Monsoon, squalls associated with the Southwest monsoon and
the occasional tropical cyclones can occasionally cause gale force winds > 17.5

nvs)in the Northern Andaman Sea.

The least windy season is the spring (Pre-monsoon) transition period with a
mean wind speed of 42 nvs, when land/sea breezes (.e. onshore - offshore wind
flow) dominate. The autumn transition season is windier than the Northeast

Monsoon, with a mean wind speed of 4.8 mvs.

Predominant wind direction within the project area blows from North-
Northeast from November to April. From May to October, the predominant
wind direction is southwest. The wind regime in the vicinity of the project area
is gentle to moderate, with 50% of the winds throughout the year exceeding 4.5

nvs and 10% exceeding 84 ms.

Tornadoes recorded in the area are considered small scale and while very
destructive, they are rare in the study area. Waterspouts are more common, and

their destructive path is more limited. They occur throughout the wider region,
mainly in the south.

Table 6.2 shows maximum observed 10-minute and 1-minute wind velocities at
return periods of 1, 10, and 50 years in the Block M9 area, which is directly
adjacent to the north of Block M11.

Extreme Wind Parameters for Block M9 (10 m above Water)

Return Period 10 Minute Mean Velocity @vs) 1 Minute Mean Velocity @ms)
1 year 153 16.6
10 years 177 193
50 years 194 212

Source: PTTEPI, 2008
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6.1.2

6.1.2.1

Oceanography
Currents

A 13 year average schematic of ocean current direction in the Bay of Bengal is
shown in Figure 6.2. Ocean currents around the project area are strongly
dominated by the monsoon winds. Mean speed are 04 nvs with possible peaks
approaching 2.0 nvs due to relatively steady monsoon winds. These currents
decrease rapidly with depth below the surface (mean speeds 0.15 nmvs near the
bottom). The rate of the flow is dependent on the strength and duration of the
winds. The currents to the northeast usually persist much longer and flow at a
greater speed because of the stronger southwest monsoons. An important
vertical circulation in the Bay of Bengal is a surge very similar to up-welling. In

this process, sub-surface water is brought toward the surface.

In the Bay of Bengal, anticyclonic flow in the surface waters occurs during the
northeast monsoons and its transition to a weaker cyclonic gyre in late summer,
creating interannual patterns of the circulation in the Bay of Bengal?. Figure 6.3
@ shows the eddy circulation patterns during the northeast monsoon during
the month of February 2012. The eddy circulation eddies are centered at 13° N
85° E and 8° N 90° E.and the anticyclonics at 11° N 90° E at 17° N 90° E and near
the north boundaries of the bay. Similarly, Figure 6.2 and Figure 6.3 ) shows a
current along the coast of India, up to 20° N during April2. This can be assumed
that it is the western boundary current (WBC) of a seasonal anticyclonic

subtropical gyre which forms in the Bay during January and is best developed
during March-April®. This northward current carries warm water from the

south and its characteristic feature is the inshore more saline side.

@ Limpsaichol, Undated

@ Rammou, A.2012.Ocean Circulation Modeling: The Bay of Bengal. OPB205. Accessed: 4 September 2019.
Retrieved from: https./people. mio.osupytheas.fr/~doglioliRammou_rapport.pdf

®  Shetye, S.R, A.D.Gouveia, S.S. C.Shenoi, D.Sundar, G.S. Michael, and G. Nampoothiri. 1993. The
Western Boundary Current of the Seasonal Subtropical Gyre in the Bay of Bengal, ]. Geophys. Res,,
98(C1), 945-954, doi:10.1029/92JC02070.
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Figure 6.2

Ocean current direction in the Bay of Bengal 13 year average: 2003-2015)
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Source: Birch et al, 2016'?

@

Birch, F.C.H,, Pikesley, S.K, Bicknell, A.-W.]J, Callow, M,, Doherty, P.D,, Exeter, O, Godley, B.],, Kerry,

C.R K, Metcalfe, K, Turner, R A, Witt, M.]. 2016) Myanmar Marine Biodiversity Atlas. University of

Exeter, UK.79p.
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Figure 6.3

6.1.2.2

Surface Circulation Pattern in the Bay of Bengal and Andaman Sea during )
February and &) during April at 10m

@)

(b)

Source: Rizal et al,, 2012'?
Tide

The Gulf of Martaban has a tide-dominated coastline, with a tidal range of four
to seven meters. During spring tide, when the tidal range rises up to around 6.6
m, the turbid zone covers an area of more than 45,000 km?, making it one of the
largest perennially turbid zones of the world's oceans. During neap tide, with
tidal range of 2.98 m, the highly turbid zone coverage drops to 15,000 km2. The
edge of the highly turbid zone migrates back-and-forth in-sync with every tidal
cycle by nearly 150 km 2.

The tides along the Tanintharyi Region (Tenasserim coast) and along the west
coast of Thailand are semidiurnal, with a small diurnal inequality in both time
and height. The tides approach these coasts from the south-southwest and
progress north. The mean spring ranges increase from about 3 m at the
Myanmar-Thailand border to over 52 m at Mergui. The currents flow at an
average rate of 0.4 knots, with a maximum of about 0.7 knots. Near the coast, the

tidal currents will also exert great influence and will either augment or deter
the non-tidal currents ‘3.

@ Syamsul Rizal et al, GENERAL CIRCULATION IN THE MALACCA STRAIT AND ANDAMAN SEA.
A NUMERICAL MODEL STUDY /American Journal of Environmental Science 8 (5)(2012)479-488

@ httpswww .eosnap.comvsedimentssediments-by-ayeyarwady-delta-and-gulf-of-martaban-myanmar-
february-28th-2012/

@ National Geospatial-Intelligence Agency, 2005
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6.1.2.3

Figure 6.4

Bathymetry

Bathymetry within the project area ranges from 600 to 1,500 m. The blocks are
situated at the boundary of the continental shelf Sunda Shelf) and mostly
located on the continental slope.

Within Block M9, water depth ranges from 50 m to 800 m whereas the water
depth within Block M11 is slightly lower in the north 200 m) and deeper in the

south 2,300 m). According to surveys conducted for Blocks M9 and M11

projects, both blocks were found to contain general seabed features such as
carbonate build-up, minor seabed depressions, sand ripples, sonar contacts,

possible gas seepage, high sonar reflective seabed, and existing pipeline and
trawl scars. The northern portions of the Gulf of Martaban are relatively shallow

within its limits, reaching maximum depths of about 20 m at the imaginary line
between Baragua Point and Kalegauk Island'?. A map of bathymetry

surrounding Blocks M9 and M11 is shown in Figure 6.4.

Bathymetry Surrounding Blocks M9 and M11
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6.1.3

6.1.3.1

6.1.3.2

Geology
Geological Setting

The Moattama Basin, Offshore Myanmar, lies in a back-arc setting relative to the
Nicobar’/Andaman ridge and the Sunda trench, which are interpreted as
remnants of Paleocene subduction.

Block M9 and Block M11 are located in the back arc basin and/or magmatic arc
trend Western Basement High), offshore Myanmar. The Andaman Sea formed

an oblique subduction zone and magmatic arc with massive volcanogenics as a
result of subduction of the Indian Plate beneath the Sundaland Craton during
Late Cretaceous to Eocene prerift stage. The lacustrine sediment was deposited

during Early Oligocene syn-ift stage.

Seabed features of Moattama Basin show a variation in distance from the shelf
edge to the possible basin floor fan deposited from 50 km up to more than 100
km.

Earthquakes and Tsunamis

According to a literature review, Myanmar is seismologically unstable and
vulnerable to earthquakes due to its location in the active Alpide seismotectonic
belt and the young Alpine-Himalayan-Sumatran orogenic belt'?. Historic
records show that at least 15 major earthquakes with magnitudes M>7.0 RS have
occurred in Myanmar in the last hundred years.

Recent earthquakes include one in April 2016 near Mawtaik on the India and
Sunda (Eurasia) plates at 6.9 magnitude, as well as a magnitude 6.8 earthquake

that occurred on the Sagaing fault in Myanmar on November 11, 2012'2. The
Sagaing fault is a major fault in Southeast Asia between the India and Sunda
(Eurasia) plates. This strike-slip fault (side-to-side motion)is part of a broad zone
of deformation that includes the India-Asia collision zone to the north and
extension of the Andaman Sea to the south. The November 11 earthquake and
its four aftershocks (with magnitudes ranging from M-5 to M-5.8) occurred north
of the city of Mandalay, along a stretch of the Sagaing fault. A map of
earthquakes in the SE Asian region is shown in Figure 6.5 and a historical
earthquake map of Myanmar is shown in Figure 6.6.

@ Theilen and Pararas-Carayannis (2009 Op cit.
2 httpswww.earthobservatory sgmewsistrong-quake-myanmar#.U4wBIncxXmQ, Accessed May 2014
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Figure 6.5

Map of Earthquakes with Shallow-Focus Epicentre for Period 1965-2005
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Figure 6.6 Neotectonic Map of Myanmar

Note: The coloured patches show estimated rupture patches of older earthquakes, while the beach-ball" symbols show earthquakes recorded by seismometers in modern times. The "beach ball" represents a focal
mechanism, which shows an estimate of motion along the earthquake fault.

Left - Main tectonical features around the Sagaiing fault

Right - Major earthquake since the 18th century

Source: http.-www earthobservatory.sgmewsstrong-quake-myanmar# U4wB1lncxXmQ , Accessed: October 2016.
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6.1.4 Seawater Quality

Primary seawater quality data collected previously from the Block M9 during
2016 marine environmental monitoring (MEM) at stations surrounding ZPQ as

shown in Figure 6.7 and 2009 Baseline Survey by STS Green are applicable for
this study due to its close proximity to Block M11. All seawater quality results

were compared to the EQEG (Wastewater, Storm Water Runoff, Effluent and
Sanitary Discharges (general application) as well as to two other applicable

standards, as follows:

e USEPA Water Quality Criteria (WQC) for Toxic Priority Pollutants; and

e Marine Water Quality Criteria for the ASEAN Region for aquatic life
protection.

An overview of the seawater quality results for the 2016 Block M9 MEM and
2009 Block M9 Baseline Survey are shown in Table 6.3 below. All measured

parameters were found to comply with the Standards, with the exception of
dissolved oxygen. For most of the measured parameters, there was not a

significant variation between the 2016 monitoring and 2009 baseline survey
results. Exceptions included barium, chromium, iron, and mercury, which
showed substantial increases over time. The increases in the concentrations of

these parameters are possibly attributable to the drilling and production
activities that have taken place during that period of time. However, the levels

are still far below the relevant standards. Overall, seawater quality in the Project
area is considered as good, with low sensitivity to impacts.
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Figure 6.7

2016 Block M9 Marine Environmental Monitoring MEM) Sampling Locations

at Stations Surrounding ZPQ
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Table 6.3

Summary of Seawater Quality Results for 2016 Block M9 MEM and 2009 Block

M09 Baseline Survey
Parameters Unit | 2016 Block M9 | 2009 Block M9 Standards - Criteria Value
MEM at Baseline Survey Std 1 Std 2 Std 3
Stations at ZPQ Station
Surrounding
the ZPQ
pH 7.03-845 799 -810 NA 65-85 69
Temperature| °C 16.04-29.63 222-290 b NA Increase <3
Dissolved mg/L 122679 266-6.68 4 NA N/A
Oxygen
Turbidity NTU 0.05-296 031-047 NA N/A NA
Salinity ppt 31.30-35.55 313-35.6 NA N/A NA
Total mg/L <25 <25 2 NA 50
Suspended
Solids
Oil and Grease | mg/L <2040 NA 014 NA 10
Petroleum pg/L <020-0.38 <02 N/A N/A N/A
Hydrocarbon
Arsenic (As) pg/L <50 <0.0020 -0.0029 N/A 36 01
Barium (Ba) pg/L 4052-8935 0.0063 -0.0078 N/A N/A N/A
Cadmium (Cd) | pgL <0.002-0.088 <0.0020 10 79 01
Total pgL 0.066-2.024 <0.0020-0.0024 48 50 01
Chromium (hexavalent)
(@)
Copper Cu) pg/L <0.250-0.597 <0.0050 8 31 500
Iron Fe) pg/L <2.000-83.040 <0.20 NA NA 3500
Nickel (Ni) pg/L <0.100-0.870 <0.0020 N/A 82 500
Lead Pb) pg/L <0.025-0.149 <0.0020 85 81 100
Manganese pg/L <0.025-2983 <0.0020 N/A NA N/A
Mn)
Zinc (Zny pg/L <0.250 <0.0070 50 81 2000
Total Mercury | pg/L 5.05-2550 149-215 160 940 “4a 10,000
Hg)
Note: /= 1a Increase  not  exceed  1°C  from  the  natural  condition.

b Increase not more than 2°C above the maximum ambient temperature.

20 Changed not exceed 102 of minimum salinity measured.

2 Permissible 10% maximum increase over seasonal average concentration

3a Increased not exceed combining of average value for 1 day or 1 month or 1 year and standard
variation value of such average value.

“4a Criteria value for Methyl Mercury

Standards:
Std 1-ASEAN Marine Water Quality Criteria for Aquatic Life Protection V.
Std 2- USEPA National Recommended Water Quality Criteria for Aquatic Life'?, Saltwater,
acutechronic, whichever value is stricter

©®  http/environment.asean.org/wp-contentuploads/2015/07/ASEAN-Marine-Water-Quality-Criteria. pdf
2 https:www epa.govwdqcmnational recommended-water-quality-criteria-aquatic-life-criteria-table

PTTEPI
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Std 3 - Myanmar National Environmental Quality Guidelines, Wastewater, Storm Water
Runoff, Effluent and Sanitary Discharges general application)

+ It is noted that Myanmars EQEG are for emissions only (.e., discharges), and are therefore not
relevant to ~ambient conditions”. However, Myanmar's EQEG for Wastewater has been added
for comparison.

Source: STS Green Co, Ltd,, July 2016

6.1.5 Sediments

Primary sediment quality data was not collected for the Block M11 Project.
However, data collected during the 2016 Block M9 MEM sampling locations at
stations surrounding ZPQ s shown in Figure 6.7 and Figure 6.8) and the 2009

Block M9 Baseline Survey, by STS Green, are applicable baseline data due to its
close proximity. Sediment quality results have been compared to NOAA

Sediment Quality Guidelines. The proposed guidelines adopt the Effects Range-
Low (ERL)"Effects Range- Median (ERM)? approach used by the USEPA.

Sediment quality results for the 2016 Block M9 MEM and 2009 Block M9
Baseline Survey are summarized in Table 6.4 below. The results from both

surveys found that almost all measured parameters complied with the NOAA
Sediment Quality Guidelines (ERL and ERM). The only exceptions were nickel,

which varied from 29 - 63 mg/kg in the 2009 survey and 5.99 -39.56 mg/kg in the
2016 survey, and Arsenic (As), which measured above the ERL during the 2009
survey at 3-20 mg/kg. It is noted that there was actually a decrease in both nickel
and arsenic concentration between 2009 and 2016. Other notable results were a

substantial increase in the concentration of barium in sediments between 2009
and 2016.This is expected given the drilling activities that took place during this

period due to concentration of barium in drilling fluid. In the 2009 Baseline

Survey, Barium concentrations in the sediment in the Project Area were found
to range between 7.7 - 160 mg/kg, and in the 2016 Block M9 MEM, concentrations

were found to range between 28.67 - 2,081 mg/kg. This substantial increase over
time is almost certainly due to previous drilling activities.

@ ERL -concentration of a contaminant above which harmful effects may be expected to occur.
2 ERM -he concentration of a contaminant above which harmful effects always or almost always occur.
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Figure 6.8 2016 Block M9 Sediment and Benthos Sampling Locations at Stations
Surrounding ZPQ
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phase.
Source: STS Green, 2016
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Table 6.4

6.2

6.2.1

Summary of Sediment Quality Results from the 2016 Block M9 MEM and 2009
Baseline Survey

Parameters

2016 Block M9

MEM at
Stations
Surrounding
the ZPQ

2009 Block M9
Baseline Survey
at ZPQ Station

NOAA Sediment Quality
Guidelines

agkg dry wt)

Total Petroleum <20.00-2,995 <0.258-<194

Hydrocarbon (mg/kg)

Trace Metals ang/kg dry wt
- Arsenic (As) 051-7.63 14 82 70
- Barium (Ba) 28.67-2,081 89
- Cadmium (Cd) <001 <024 12 96
- Chromium (Cr) 11.97-50.80 25 81 370
- Copper Cuw 177-2197 48 34 270
- Iron (Fe) 12,017-35,256 26,000
- Lead Pb) 431-31.53 12 467 218
- Manganese (Mn) 1359267047 290
- Nickel Ni) 5.99-39.56 29 209 516
- Zinc Zn 17.92-67.84 45 150 410
- Total Mercury Hg) <0.030-0.089 <0.023 015 071

Source: STS Green, 2016

BIOLOGICAL COMPONENTS

This section describes the biological environment of the Study Area. The

discussion is limited to the biological components of the environment likely to
be present in the Study Area and potentially affected by the Project activities, as

follows:

Plankton and zooplankton communities;

Marine fishes;

Sharks;

Marine mammals;

Sea turtles;

Seabirds; and

Sensitive ecosystems

Each of the above are discussed in the following sections.

Plankton and Zooplanktonic Communities

The Andaman Sea is very productive with high phytoplankton densities during
the Northeast Monsoon (November). Results from the phytoplankton and

zooplankton survey showed that species composition and abundance were
similar among sampling. Although rich abundance of zooplankton groups

occur in the Andaman Sea, lower abundance for crab larvae, planktonic shrimps
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and larvaceans are observed. The density of phytoplankton was recorded to be
1,000 - 3,000 celllL with 6 species identified; while the density of zooplankton
was reported to be 1,000 -3,000 individuals/L with at least 4 species (ERM, 2018).
Results of low abundance and diversity was considered consistent with low
nutrients content of the offshore waters. That is, the oligotrophic conditions dow
nutrients) of the survey area was thought to have limited the growth of the
phytoplankton, which may also account for the low population of their
predators, such as zooplanktons.

Overall, the Andaman Sea, including in the Project Area, is considered to be
highly productive with high phytoplankton. At the same time, the Gulf of
Martaban has also shown to contain a rich abundance of zooplankton groups,
but lower abundance of crab larvae, planktonic shrimps, and larvaceans,
whereby diversity index of zooplankton ranged from 1.53 to 2.19.

The 2016 Block M9 phytoplankon and zooplankton sampling locations at
stations surrounding ZPQ are shown in Figure 6.7. The results of the

phytoplankton community survey during the 2016 Block M9 MEM and 2009
Block M9 Baseline Survey are shown in Table 6.5 and are summarized as
follows:

* The taxonomical classification of phytoplankton community showed
that three divisions of phytoplankton were found surrounding the ZPQ
during the 2016 Block M9 MEM and 2009 Block M9 Baseline Survey:

division Cyanophyta [Blue-green algae), division Bacillariophyta
(Diatom), and division Pyrrophyta (Dinoflagellates).

* Pyrrophyta dinoflagellate) was the most diverse phytoplankton group
represented by the largest number of species at stations surrounding
the ZPQ during the 2016 Block M9 MEM and 2009 Block M9 Baseline
Survey.

* Cyanophyta (blue green algae) was the most abundant phytoplankton

group represented by the largest density surface at stations
surrounding the ZPQ as well as the reference station during the 2016
Block M9 MEM and 2009 Block M9 Baseline Survey.

* During the 2016 Block M9 MEM, the average diversity index of
phytoplankton was 1.05 at 12 meters below surface at stations
surrounding the ZPQ compared to 1.23 at the reference station, and 0.74
at the base of the euphotic zone @pproximately 30-50 m), compared to
1.20 at the reference station).

* During the 2009 Block M9 Baseline Survey, the diversity index of
phytoplankton was 033 at the ZPQ sample stations and 0.63 at the

reference station.
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Table 6.5 Summary of Number of Phytoplankton Species and Density from 2016 Block M9 MEM and 2009 Block M9 Baseline Survey

2016 Block M9 MEM stations 2009 Block M9 Baseline Survey 2016 Block M9 MEM Reference 2009 Block M9 Baseline Survey
PerErTEETE surrounding ZPQ stations at ZPQ Station Reference Station

Depth:1-2 meters below
surface /the base of the Depth:140 m
euphotic zone

Depth:1-2 meters below surface /the Depth: 150 m

base of the euphotic zone

Average Number of Species

Division Cyanophyta 1/1 2 1/1 1
Division Bacillariophyta 4/3 15 3/2 9
Division Pyrrophyta 4/3 16 1/1 13

Average Density

Division Cyanophyta 173,813 /269,554 236,790 49,686 /75,454 137,052

Division Bacillariophyta 16,806 /11,696 2,754 23,660 /36,510 5,358

Division Pyrrophyta 41,869 /29,235 12,312 14,196 /36,510 19,035
Average Diversity Index 1.05,/0.74 033 123,120 0.63
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6.2.2

Benthos

The 2016 M9 benthos sampling locations at stations surrounding ZPQ are
presented in Figure 6.7 and Figure 6.8. The results of benthic structure

community analysis during the 2016 Block M9 MEM and the 2009 Block M9
Baseline Survey are summarized in Table 6.6 as follows:

* The taxonomical classification of benthos showed that four phyla of
benthos were found surrounding ZPQ and ZWP-2: phylum Annelida

(Annelid;; phylum Arthropoda (Arthropod); phylum Mollusca
(Mollusk); and phylum Echinodermata (Echinoderm) during the 2016
Block M9 MEM and 2009 Block M9 Baseline Survey.

* Phylum Annelida was the most diverse benthic structure group
represented by the largest number of species followed by Arthropoda
at stations sampled during the 2016 Block M9 MEM and 2009 Block M9
Baseline Survey.

* Solemya sp. (phylum Mollusca) was the benthic structure group

represented by the highest density at stations surrounding ZPQ and
ZWP:2, followed by family Sigalionidae (phylum Annelida) and

Callianassa sp. (phylum Arthropoda), respectively) during the 2016
Block M9 MEM.

* At the reference station, family Arabellidae (phylum Annelida) and
family Gammaridae (phylum Arthropoda) were the highest density
benthic structure groups during the 2016 Block M9 MEM.

* During the 2016 Block M9 MEM, the average diversity index of benthic
structure was 1.06 at stations surrounding ZPQ «compared to 1.98
during the 2009 Block M9 Baseline Survey), 1.37 at stations surrounding
ZWP:-2 and 0.69 at the reference station compared to 2.01 during the
2009 Block M9 Baseline Survey).

Comparison of the 2009 and 2016 surveys have shown that the number and
diversity of benthos is within normal condition and did not show a consistent
decrease over that time (some parameters showed increases while others
showed decreases, but there was no conclusive link between a decrease in the
overall health of the ecosystem over time), despite numerous exploration and
production activities taking place. In addition, for species that showed a
decrease over time, proportional decreases were also observed at the Reference
Station, suggesting that the decrease was not due to petroleum exploration or
production activities. The number of species, and density were also found to be

similar (or higher)in comparison to reference stations outside the Project Area.
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Table 6.6 Summary of Number of Benthos Species and Density from 2016 Block M9 MEM
and 2009 Block M9 Baseline Survey

Reference Station

2016 Block 2009 Block 2016 Block | 2009 Block M9

EaTaIeten M9 MEM M9 Baseline M9 MEM Baseline

stations Survey Reference Survey
surrounding stations at Station REE
ZPQ ZPQ Station

Average Number of Species

Phylum Annelida 2 3 1 2
Phylum Arthropoda 1 2 1 2
Phylum Mollusca 1 0 0 0
Phylum Echinodermata 1 1 0 1
Average Density dnds/m?
Phylum Annelida 28 51 20 33
Phylum Arthropoda 26 61 20 37
Phylum Mollusca 81 0 0 0
Phylum Echinodermata 4 5 0 9
Average Diversity Index 1.06 198 0.69 201

6.2.3 Marine Fishes

In open areas, pelagic species inhabit and generally undertake large migrations
between feeding grounds and spawning areas throughout the year. They are
economically important to Myanmar and are widespread in their distribution.

A wide variety of jacks, tunas, barracudas, flying fish, sharks and rays are
included in this community that extends across the entire Indian Ocean. A total

of 37 species were identified by the IUCN as threatened with different levels of
vulnerability in Andaman Sea and Bay of Bengal. The family Clupeidae herring
and anchovies) and Scombridae mackerel and tuna) are likely to be present in
portions of Block M11. This family is known to be sensitive to underwater sound
generation as they are classified as hearing specialists~.

Fish communities that may be present in the Area of Interest range from coastal
or reef associated species, such as grouper and snapper, to demersal (bottom

living) and pelagic (open water) species and may occupy a range of habitats (see

Figure 6.9).
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Figure 6.9

Fish Types in Myanmar Waters

Land

Sea Surface

Pelagic

Source: ERM, 2017

Pelagic species inhabit open water areas and generally undertake large
migrations between feeding grounds and spawning areas throughout the year.

The family Clupeidae therring and anchovies) and Scombridae (mackerel and
tunaare likely to be present in portions of Block M9. This family is known to be
sensitive to underwater sound generation as they are classified as “hearing
specialists.” This means that they have the ability to hear underwater sound as

they have a connection between their swim bladder and their hearing apparatus
and they can thus be sensitive to pressure changes (.e.underwater sounds.

Demersal species are associated with the seabed. They generally feed on the
invertebrates and other organisms living with the seabed. Demersal species

such as snapper and croaker are known to be caught in Mon State and could be
present in Blocks M9 and M11'?.

Coastal or reef species are range restricted species and generally inhabit rocky,
coral or coastal areas for the majority of the life, using these areas as both
feeding and spawning grounds. In coastal areas, seagrass and mangrove

habitats serve as areas of enhanced biological productivity and nursery areas
for juvenile fishes. Rocky shores and coral reefs are also expected to be areas

supporting fish aggregations, site-attached species and serve as nursery areas.
These nursery areas lie outside the Activity Area. Any potential coral habitat is

over 80 km from the 3D seismic survey area, and therefore range restricted reef
species are unlikely to be in the vicinity of the 2D or 3D seismic survey areas.

In 2004, South East Asian Fisheries Development Center SEAFDEC) conducted
a joint research survey on pelagic fisheries resources in Myanmar. The results
from this survey indicated that many commercially important species, such as

®  Foundation for Ecological Recovery (FER). Abundance of Parlain Natural Resources and Communities.
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Table 6.7

Swordfish (Xiphias gladius), Yellowfin Tuna (Thunnus albacares), Striped marlin
(Tetrapturus audax) and Sainfish dstiophorus platypus) inhabit Myanmar offshore
waters. Bigeye Thresher (Alopias pelagicus), Whit-tipped shark (Carcharhinus

longimanus), Escolar, Pelagic stingray (Dasyatis sp.), Common dolphin

(Coryphaena bipinnulata) and Snake mackerel (Gympylus surpens) were also found
as by-catch in this survey.

Similar results were also found in 2007, when «<The Collaborative Marine
Fishery Resources Survey in Myanmar Water» was jointly conducted by
scientists from SEAFDEC and Myanmar. From these survey results, Swordfish

were found to be the most dominant species in Myanmar offshore waters, and
can be considered as one of the key commercial fishes for offshore fisheries
(Table 6.7).

Species-Wise Catch of Big Pelagic Fish

Operation No
T e T e [
Shark Fish Fish
0 1 0 2

1 0 0 1
2 2 5 0 1 1 0
3 4 6 0 2 1 0 13
4 2 1 1 0 0 0
5 4 0 1 2 0 0 7
6 1 3 0 0 0 0
Total Catch 13 16 2 5 2 1 39
CPUE (1000 hook) 3.82 47 059 147 059 029 1147

Source: SEAFDEC (March 2007 in National paper prepared for the FAO/SEAFDEC workshop on
~Assessment and Management of the Offshore Resources of South Asia~). Retrieved from
httpwww.apfic.orguploads/smartsection/360_offshore_myanmar pdf

Whale Sharks (Rhincodon typus)are known to inhabit the Bay of Bengal and have
been sighted along the Myanmar coast. Whale sharks are known to occur in the
waters of the Bay of Bengal from December to March in the north (Bangladesh)
and November to May in the south (Thailand). In Myanmar, whale shark is a
protected species under the “Notification for control of endangered fish species”.
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6.2.4 Sharks

Southern Myanmar has a known shark fishing industry and is one of three
major ports in Myanmar for shark landings V. Sharks are captured as target
species of shark-longline and also as by catch from trawling. There are a larger

number of sharks caught throughout Myanmar waters including some listed as
species of concern on the IUCN-Red List, as shown in Table 6.8.

According to the order number 22004 issued by the Department of Fisheries on
2 May 2004, it is not permitted to conduct shark fishing operation in the
protected areas starting from Ross Island (12° 13' N, 98° 05.2' E) to Lampi Island
(10°48' N, 98°16.1' E)2.

Table 6.8 IUCN Red List - Shark Species found in Myanmar Waters

Scientific Name English Name IUCN Classification

Carcharhinus leucas Bull shark NT
Carcharhinus sorrah Spot-tail shark NT
Carcharhinus amblyrhynchoides Graceful shark NT
Carcharhinus brevipinna Spinner shark NT
Carcharhinus melanopterus Blacktip reef shark NT
Carcharhinus limbatus Blacktip shark NT
Carcharhinus dussumieri Whitecheek shark NT
Carcharhinus albimarginatus Silvertip shark NT
Carcharhinus borneensis Borneo shark NT
Carcharhinus falciformis Silky shark NT
Carcharhinus plumbeus Sandbar shark NT
Carcharhinus amboinensis Pigeye shark NT
Galeocerdo cuvier Tiger shark NT
Chiloscyllium griseum Grey Bamboo shark NT
Carcharhinus plumbeus Sandbar shark \48)
Stegostoma fasciatum Zebra shark \48)
Carcharhinus borneensis Borneo shark EN
Sphyrna mokarran Great hammerhead EN
Sphyrna lewini Scalloped hammerhead EN
Chiloscyllium punctatum Brownbanded bamboo shark EN

Source: Department of Fisheries, as cited in Pyi Taw, 20093

@ Status and trends of sharks fisheries in South East Asia 2004, Myanmar Shark Fisheries Fact Sheet
Citation, Outcomes from the Study on Shark Fisheries in Southeast Asia: Myanmar
http./firmsfao.orgfirms/fishery363.en

2 FAO, 2004

®  Pyi Taw. 2009. Government of the Union of Myanmar Ministry of Forestry, National Commission for
Environmental Affairs, Fourth National Report to the United Nations Convention on Biological
Diversity, March, 2009, NAY PYI TAW.

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

6-157




6.2.5

Marine Mammals

Myanmars coastal and offshore waters support marine mammals within the
order of Cetaceans (whales, dolphins and porpoises) and Sirenia (sea cows)and
a small number of freshwater otters that sometimes occur in coastal marine
habitats. Moreover, Lampi Island and the larger Shark Protected Area, which is

413 km from the Block M11, are likely to be the home to marine mammals,
sharks and giant clams on the near shore reefs.

Two major groups of marine mammals occur in the waters of the Union of
Myanmar; namely sirenians and cetaceans. A total of 21 cetaceans (whale and

dolphin)and one (1) sirenian species have been reported from Myanmar waters.
Two marine mammals, the Irrawaddy dolphin (Orcaella brevirostris)and dugong
(Dugong dugon), have been protected under the Myanmar Protection of Wildlife

and Conservation of Natural Areas Law since 1994 under the category
scompletely protected~. Table 6.9 shows a current list of marine mammals found

in Myanmar.

Table 6.9 Marine Mammals found in Myanmar
Cetaceans
Common Minke Whale Balaenoptera acutorostrata LC
Blue Whale Balaenoptera musculus EN
Fin whale Balaenoptera physalus EN
Pygmy Bryde's Whale Balaenoptera edeni DD
Pygmy Killer Whale Feresa attenuate DD
Finless Porpoise Neophocaena phocaenoides A48
Pacific Pilot Whale Globicephala macrorhynchus DD
Risso's Dolphin Grampus griseus LC
Frazer ‘s dolphin Lagenodelphis hosei LC
Ayeyarwady Dolphin Orcaella brevirostris VU
Sperm Whale Physeter macrocephalus VU
Indo-Pacific Humpbacked Dolphin Sousa chinensis NT
Bridled Dolphin Stenella attenuate LC
Longbeaked Dolphin Stenella longirostris DD
Rough-toothed dolphin Steno bredanensis LC
Indian Ocean Bottlenosed Dolphin Tursiops aduncus DD
Sirenians
Dugong Dugon VU
IUCN categories ver. 3.1 (2014.1):
NE=Not Evaluated, DD= Data Deficient LC=Least Concern NT=Near Threatened,
VU= Vulnerable, EN=Endangered CR= Critically Endangered, EW=Extinct in the Wild,
EX= Extinct.
Source: List of Mammals of Burma'?
@ http:/www iucnredlist.orgisearch
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6.2.5.1

Whales and Dolphins

The International Union for the Conservation of Nature JIUCN)listed
threatened cetacean species in Myanmar include the blue whale (Balaenoptera
musculus) (Endangered), fin whale Balaenoptera physalus) (Endangered) and
sperm whale (Physeter macrocephalus) (Vulnerable). The blue whale and the fin
whale are also listed as endangered species recognized as of prime importance
to the region and deserving special attention under the ASEAN Agreement on
the Conservation of Nature and Natural Resources'?. Other common species
such as humpback whale Megaptera novaeangliazey and bryde's whale
(Balaenoptera edeni) are known to occur in offshore waters in Myanmar; however,
these are not listed as vulnerable on the IUCN Red List.

Larger cetacean species have been recorded in offshore deeper waters which
would be in line with their typical life histories. As Blocks M9 and M11 are

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

The Irrawaddy Dolphin is found in the Mekong, Ganga, Brahmaputra and
Ayeyarwady rivers. There is currently insufficient data to accurately assess the
population status in Myanmar. IUCN estimates a population of 58-72 in the
Ayeyarwady River'?. Research in Myanmar conducted by the Wildlife

Conservation Society and supported by WDCS has shown promising results,
with Irrawaddy dolphin habitat identified and protected by the Department of
Fisheries along a 46 mi (74 km) stretch of the Ayeyarwady River and surveys

conducted in the Mergui Myeik) Archipelago.

Most of the whale and dolphin species found in the Andaman Sea are listed by
the IUCN as ~data deficient. Hump-backed dolphin, Tursiops aduncus, has been

Red-Listed as “Near Threatened~. Three (3) species, Sperm whale, Physeter

macrocephalus, Irrawaddy dolphin, Orcaella brevirostris and Finless porpoise,
Neophocaena phoocaenoides, have been listed as “Vulnerable”. Five (5) species have

been listed as “Least Concerned-.
Marine Environmental Survey in Block M11

An observational marine environmental survey was conducted over a period of
six days in 2018 by the ERM team. A total of three groups of Pantropical Spotted
Dolphin (Stenella attenuate) were observed. This species is reported to be among
the most commonly sighted marine mammal species in Myanmar marine
waters and is not a species of particular conservation concern, being listed as
‘Least Concern’ on the IUCN 2018 Red List of Threatened Species.

© ASEAN Agreement on the Conservation of Nature and Natural Resources. Kuala Lumpur, 9 July 1985
2 JUCN, 2011
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6.2.5.2

6.2.6

Dugongs

The Dugong (Dugong dugong) is a large, herbivorous, exclusively marine
mammal and is the only extant diving) member of the family Dugonidae. It is
one of the only four extent species of the order Sirenia.

The Dugong is listed as vulnerable to extinction by the IUCN Red List of
Threatened Species'”, on the Convention on the Conservation of Migratory

Species of Wild Animal Bonn Convention), and on Appendix 1 of the

Convention on International Trade in Endangered Species of Wild Flora and
Fauna (CITES).

Dugongs are rare and are mostly found west of the Ayeyarwady Delta and
further north of the main coastline. Occurrence of dugong at some islands of

Myeik Archipelago such as Sular Island, La Ngan Island, Bo Lut Island and War
Kyunn Island, as well as waters in the Rakhine Coast, has been reported by local
communities'?.

Sea Turtles

Five §) of the world’s seven (7) sea 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
6.10. However, Loggerhead and Leatherback turtles are assumed to be almost

extinct in Myanmar waters ‘2.

The Project Area may be on a migration path for turtles that reach Myanmar
beaches during the nesting period from the end of September to March, with a
peak in January-February. Most observations of turtles are typically within 15

km of mainland shores in protected, relatively shallow marine waters (22-25 m,
far away from the project area. Nevertheless, some species may be encountered

in the area to be explored as they are migratory species.

Since 2011, the Department of Fisheries (DOF) of Myanmar has been conducting

marine turtle conservation and management in collaboration with international
agencies and organizations. At present, Myanmar is cooperating and

collaborating with many institutions, namely ASEAN-SEAFDEC as well as the
IOSEA Marine Turtle Memorandum of Understanding,

Turtle nesting site distribution in Myanmar is shown in Figure 6.10. Important
nesting areas in Myanmar include the Ayeyarwady Coastline (or all 5 turtle
species - Green, Hawksbill, Leatherback, Loggerhead, and Olive Ridley), and
along the Tanintharyi Coast for Green turtles, including Moscos Island. There

are no known nesting sites on Narcondam Island, Preparis Island, or the Coco

@ TUCN, 2013
2 Tlangakoon and Tun, 2007
S httpswww ioseaturtles.org/pom_detail php?id-61
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Islands. All of the nesting sites are far from Blocks M9 and M11, with the closest
being the Ayeyarwady Coast, over 100 km away.

Distribution of Marine Turtles in Andaman Sea

Leatherback Hawksbill Loggerhead Green Olive Ridely
(Dermochelys | Eretmochelys (Caretta (Chelonia Lepidochelys
coriacea) imbricata) Caretta) mydas) olivacea)
Myanmar | Ayeyarwady | Ayeyarwady | Rakhine Ayeyarwady | Ayeyarwady
Region, Region, State Region, Region,
Tanintharyi Rakhine State, Rakhine Rakhine State,
Region and Tanintharyi State, Mon Mon State,
Yangon Region and State, Tanintharyi
Region Yangon Tanintharyi Region and
Region (Coco Region and Yangon
Island) Yangon Region (Coco
Region (Coco | Island)
Island)
Thailand | Along the Surin and Surin and Along the
west coast of | Similan Similan west coast of
Phrathong Islands Islands Phrathong
islands, islands,
Thaimuang Thaimuang
beach and beach and
west coast of west coast of
Phuket Island Phuket Island
IUCN Vulnerable Critically Endangered | Endangered | Vulnerable
Status! Endangered

Source: IUCN (2014) The IUCN Red List of Threatened Species Version 3.1 (atest version)
http./bim.aseanbiodiversity.orgimmchm/index php?option-com_content&view-article&
id-21&Itemid-27
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Figure 6.10

Turtle Nesting Sites in Myanmar
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®  Zockler C, Delany S, & Barber J. 2013. Sustainable Coastal Zone Management in Myanmar. Retrieved

from httpswww lighthouse-foundation org/fileadmin/LHF/PDF Myanmar_-

_Scoping_Paper_Myanmar_Coastal_Zone_Management_211113_96dpi pdf,
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6.2.7

Seabirds

A total of 63,298 shorebirds, comprising 33 species and 7,027 water birds,
consisting of 45 species, were identified between the mouth of Yangon River
and Ayeyarwady Delta. Among these species, eighty-four individuals of Spoon-
billed Sandpiper at five sites and one Nordmann's Greenshank, which are

globally endangered species, were recorded (Wetlands International, 2008).

Offshore Myanmar waters, including Block M9, are used by seabirds for
foraging and loafing (resting). The seabird species of Myanmar, according to
Avibase and Birdlife International, are listed Table 6.11.

PTTEPI's project is mostly concerned with the East Asian Australasian Flyway.
More than 50 million migratory waterbirds, including 8 million waders, are
using this route annually. In addition, 21 species of migratory birds have more
than 95% of their entire global population within the East Asian Australasian
Flyway which covers the majority of the Asian Central Flyway) including the
Spoon-billed Sandpiper (Eurynorhynchus pygmeus) and Chinese Crested Tern
(Sterna bernsteini) (both Critically Endangered).

According to the BirdLife association, the closest Important Bird Areas are the
Ayeyarwady Delta and the Lampi Island National Park; both at more than 200
km from the Project Area. Taking into account the typical habitat of these
seabirds, offshore Myanmar waters, including Block M11, are used by seabirds
for foraging and loafing (resting).

Myanmars important areas for seabirds/shorebirds are the Ayeyarwady Delta,
Central Tanintharyi Coast and northern Mergui Archipelago, and Moscos
Islands Wildlife Sanctuary ‘.

DJTUCN, 1989
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Table 6.11

Seabird Species in Myanmar

Family

Species

Scientific Name Common Name Scientific Name Common Name

Hydrobatidae Storm-petrels Oceanodroma monorhis Swinhoe’s Storm Petrel
Oceanites oceanicus Wilson's Storm-Petrel
Fregetta tropica Black-bellied Storm-Petrel
Phaethontidae Tropicbirds Phaethon lepturus White-tailed Tropicbird
Phaethon aethereus Red-billed Tropicbird
Sulidae Gannets and Sula leucogaster Brown Booby
boobies Fregata andrewsi Christmas Island
Frigatebird
Stercorarius pomarinus Pomarine Jaeger
Stercorarius parasiticus Parasitic Jaeger
Laridae Gulls and terns Anous stolidus Brown Noddy
Larus vegae East Siberian Gull
Larus ichthyaetus Great Black-headed Gull
Larus ridibundus Black-headed Gull
Chlidonias hybrida Whiskered Tern
Chlidonias leucopterus White-winged Tern
Gelochelidon nilotica Gull-billed Tern
Hydroprogne caspia Caspian Tern
Sterna hirundo Common Tern
Onychoprion anaethetus Bridled Tern
Sterna sumatrana Black-naped Tern
Sterna dougallii Roseate Tern
Onychoprion fuscatus Sooty Tern
Thalasseus bergii Great Crested Tern
Thalasseus bengalensis Lesser Crested Tern
Sternula albifrons Little Tern
Larus argentatus Herring Gull
Larus cachinnans Yellow-legged Gull
Larus brunnicephalus Brown-headed Gull
Sterna aurantia River Tern
Sterna acuticauda Black-bellied Tern
Spheniscidae Penguins Chlidonias leucopterus White-winged Tern
Gaviidae Loons Anous stolidus Brown Noddy
Diomedeidae Albatrosses Rynchops albicollis Indian Skimmer
Pelecanidae Pelicans Pelecanus onocrotalus Great White Pelican
Pelecanus philippensis Spot-billed Pelican
Phalacrocoracidae Cormorants Phalacrocorax niger Little Cormorant
Phalacrocorax fuscicollis Indian Cormorant
Phalacrocorax carbo Great Cormorant
Stercorariidae Skuas and jaegers | Stercorarius pomarinus Pomarine Jaeger
Procellariidae Petrels and
shearwaters
Pelecanoididae Diving-petrels
Fregatidae Frigatebirds
Alcidae Auks

Source: Avibase, Bird Life International
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6.2.8

6.2.8.1

Sensitive Ecosystems

The Project area is located on the Tanintharyi continental shelf. This coastal zone

covers south of the Gulf of Martaban up to the mouth of Packchan River, and
includes Myeik Archipelago and the Andaman Sea.

Block M9 and Block M11 area located offshore, far from the three Myanmar-s
coastal regions (the Rakhine coastal region, the Ayeyarwady region and the
Tanintharyi coastal region), as shown in Figure 6.11. These regions contain large
numbers of estuaries and islands, whereby some of which contain sensitive
ecosystems.

Coral Reefs

A total of 51 coral species have been identified in Myanmar by the DOF. Among
anthozoan coral polyps, 51 species belonging to 20 families and 30 genera along
Rakhine coast, 3 species belonging to 2 families and 2 genera from Delta areas
and 93 species belonging to 21 families and 47 genera from Tanintharyi coast
have been recorded by Aung Kyi (1982), San Win (1993), Mya Than Tun 2000
and Mya Than Tun and Tint Tun (2002). Bay of Bengal Large Marine Ecosystem
Project, 2012). According to UNEP (2004), coral reefs in Myanmar represent 0.66%
of the world's reefs, covering an area of 1,870 km2 56% of Myanmar's reefs are
threatened V. The main threats to Myanmar’s corals are storms, coral bleaching,

diving, fishing gear, blast fishing, dredging, and land-based pollutants.

Coral Reef formation in the Irrawaddy coastal zone is restricted to the Coco,
Preparis and Narcondam islands, which lie far outside the zone of influence of
river runoff. Block M11 is located at about 149, 148 and 65 km from the three

islands, respectively; while, Block M9 is located at about 153, 122, and 83 km
from the three islands ‘2, as shown in Figure 6.11. A study on Narcondam Island

by Raman et al.2013)'?¥ found that coral growth was common on rock substrate,
and prolific and dense in the northeast and southern locations. The reefs
included a mixture of common hard and soft corals and sponges. Hard coral
distribution was more abundant at depths of 5-25 m, while soft coral (especially
fan and whip coral) was more abundant along deeper ridges 20-50 m) that were
prone to stronger currents. Barrel sponges Xestospongia sp.appeared prolific in

the reefs and many large, healthy individuals were observed between 12 and 50
m depth ‘4.

@ Burke et al, 2002

@ Pe.2004.National Report of Myanmar, On the Sustainable Management of the Bay of Bengal Large
Marine Ecosystem (BOBLME) GCPRAS179/WBG. Prepared by Myint Pe (National Consultant).

®  Raman, T.R Shankar; Mudappa, Divya; Khan, Tasneem; Mistry, Umeed; Saxena, Ajai; Varma, Kalyan;
Ekka, Naveen; Lenin, Janaki; Whitaker, Romulus (2013). "An expedition to Narcondam: observations of
marine and terrestrial fauna including the island-endemic hornbill" (PDF). Current Science. 105 (3): 346-
350.

@  CURRENT SCIENCE, VOL.105, NO.346 3, 10 AUGUST 2013
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Figure 6.11

6.2.8.2

Coral Reef in Myanmar
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Seaweed

According to the National Report of Myanmar on Sustainable Management of
the Bay of Bengal Large Marine Ecosystem, some 122 genera and 307 species of
seaweeds from Myanmar have been reported (Department of Fisheries

Myanmar, 2003).
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6.3

6.3.1

6.3.1.1

6.3.1.2

Among the species observed in Myanmar, Sargassum and Hypnea are the most
abundant. The standing stock of Sargassum is estimated at 2,500 tonnes dry

weight and 1,500 mt dry weight for Hypnea. Sargassum beds formed along the

Tanintharyi coastal region provide good habitats, refuges and spawning
grounds for commercially important fishery resources.

Soc10-ECONOMIC COMPONENTS

The social conditions of the entire concession block and its vicinity thereinafter
referred to as the “Study Area”) will be described in this section are based

primarily on a desk-top review of existing information.

Narcondam Island is located 83 km southwest, Coco Island 153 km west and
Preparis Island 122 km northwest from Block M9, respectively. Although

significantly far from the Project, these islands are considered to be within the
Study Area. The water depth throughout the block ranges from 50 to 800 m. In

addition, wider area has also been examined for some socio-economic
components, particularly the discussion of fisheries. The most appropriate

onshore Study Area for fisheries data was within Tanintharyi Region, Mon
State, and Yangon Region.

Demographic Profile
Tanintharyi Region

According to Myanmar Information Management Unit MIMU), the total
population for Tanintharyi Region in 2015 was 1,408,401 people, with 24+ urban
population and 76% rural population.

Tanintharyi Region is sparsely populated due to its mountainous terrain with
the majority of the population living either near the coast or along the rivers
and tributaries.

The majority of residents in Tanintharyi were Bamar, although some self-
identify as sub-groups such as the Dawei/Tavoyan. Likewise, while nearly all
Tanintharyi inhabitants speak Myanmar language, various local dialects are
also found. Buddhism is the dominant religion in Tanintharyi, although Islam

and Christianity are also observed, particularly in Karen communities.
Yangon Region

With approximately 74 million inhabitants, Yangon Region has the highest
inhabitants than other Regions or States and represents 14.3% of the total
population of Myanmar 2014, MPHC). As a home to the largest city and former

capital of Myanmar, the population density of Yangon Region in 2014 was 716
persons per km2

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

6-167



6.3.1.3

Table 6.12

Mon State

The total population of Mon State in 2014 was 2,054,393, with 24,824,586 males
and 26,661,667 females. The population density of Mon in 2014 was 167 persons

per km2

Majority of the populations are Bamar, Rakhine and Karen ethnic groups.

Buddhism is also common in the state. The Mon people are one of the oldest

civilizations in Southeast Asia and are a considered to be a major source of
influence for the cultures of Myanmar and Thailand. (UNHCR, 2014)

A brief demographic overview of Tanintharyi Region, Ayeyarwady Region,

and Mon State is summarised in Table 6.12.

Broad Demographic Overview of Tanintharyi Region, Ayeyarwady Region,

and Mon State
Attribute Tanintharyi Region Yangon Region Mon State
Total Population 1,408,401 7,360,703 2,054,393
Area 43,34491 km?2 35,031.88 km? 12,296.64 km?
Population Denilty 3 716 167
(persons per km?
Sex Ratio 99 males per 100 92 males per 100 93 males per 100
females females females

Rural Population % 76% 68% 72%
Urban Population % 249 249 28%
Median age 24 283 267
Mean household size 48 44 46
Literacy rate 928, 964 86.6¢%
(persons aged 15+)
Unemployment rate, 469, 410, 620
age 15-64

Source: Census data by MIMU, 20151

©  httpswww.dop.gov.mmmoip/
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6.3.2

6.3.2.1

6.3.2.2

6.3.2.3

Overview of Social Economy
Tanintharyi Region

Tanintharyi Region has an average household expenditure of 0.6 US$day/
household, which is relatively high for Myanmar, but below the international
poverty line. People in the Region relies heavily on fishery related activities 80 %).
Aquaculture has potential to be a significant source of income and employment
for people living in this division.

Similar to other places in southeast Myanmar, subsistence agriculture, both
permanent and shifting, is the primary livelihood in the predominantly rural
Tanintharyi Region although the mountainous terrain limits cultivation in
northern townships.

A prominent and controversial driver of the Tanintharyi economy are the vast
rubber and palm oil plantations, most of which are in the lowland south and are
often connected to their own processing plants.

Mining has also emerged as a significant industry in resource-rich Tanintharyi
for the same reason, with Tanintharyi supplying up to two-thirds of Myanmars
tin and tungsten. As demonstrated by the number of mines and plantations
throughout the region, many of which are owned by foreign corporations.It is
believed that Tanintharyi's stability opened it to foreign investment.

Yangon Region

Although the administrative capital was shifted to Nay Pyi Taw in 2005,
Yangon is considered the economic capital of Myanmar. The Greater Yangon

city area is the most developed and advanced part of Myanmar, estimated to
account for one quarter to one third of the country’s economy. The rural areas of
Yangon Region are far less developed and maintain a predominantly agricultural
character. Rice, beans and pulses are the main crops, but jute, rubber, groundnut
and sugarcane are also being produced. Livestock and fisheries also play an

important role in the rural economy of Yangon Region. ?
Mon state

The people of Mon State rely extensively on agriculture for their livelihoods.

With a total of approximately three million acres of cultivatable land, most are
used for rice paddies. Other major crops in Mon State include corn, groundnut,

sunflower, cashew nuts, sugarcane, coconut, palm oil, cocoa and various fruit.

Fishing along the western coast is another important source of livelihood, both

@ FAO, 2003
2 httpswww.themimu.infossitesthemimu.info/filesidocuments; -
Report_Local_Governance_Mapping_Yangon_UNDP_Feb2015.pdf
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6.3.3

for wholesale markets, as well as processing of dried fish and algae for
production of various food products. Mining is also an emerging industry, with

antimony, granite and gold mined in the state. There are also some state-owned
enterprises, including rubber and tire factories, and a coal power station. ¥

Marine Fisheries

The Department of Fisheries (DOF) has instituted two fishing zones -inshore and
offshore, which offer protection to fisheries resources as follows:

* Inshore fisheries - this includes fishing grounds from lowest tide level,
up to about 48 feet (15 m) depth, which generally is from five to ten
nautical miles from the coast. Small boats of less than 30 feet and 12 HP
(Horsepower), including traditional boats, are used in this zone.

* Offshore fisheries - this includes the fishing grounds from the
demarcation line of inshore fisheries out to the edge of the EEZ. Vessels
over thirty-feet andor engine power more than 12 HP are used in
offshore fisheries. Large-scale fishing such as bottom trawling, purse
seining, surrounding, drift netting and long lining are common in
offshore fishing. In order to properly administer and monitor fisheries
activities, the DOF has divided Myanmar's offshore fisheries into 140
grid blocks of 30x30 nautical miles each. Using these grid blocks, 4

fishing areas are identified as follows (Figure 6.12).

0 Rakhine Fishing Area - Includes grounds A1 to A20, B1 to B10. Total
30 grounds.

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

0 Mon Fishing Area -Includes grounds D2, D3, D6, D7, D8, D11, D12,
D13, D16, D17, D18, D21, D22, D23. Total 14 grounds.

0 Tanintharyi Fishing Area -Includes grounds D24 to D29, E1 to E25,
F1 to F21. Total 52 grounds.

The main types of fish gear used for marine fisheries in Myanmar are composed
of commercial gears such as trawl nets, purse seines, drift nets and gill nets as
well as traditional gear including hook and line, cast net, bag nets, trammel gill
net, lift net and traps.

Block M9 is located within the Ayeyarwady, Mon and Tanintharyi Fishing
Areas. In addition to offshore fisheries, there are likely fishing activities on the

islands closest to Block M9 (Coco Islands, Narcondam Island, and Preparis
Island), but little documented information is available.

@ httpsdata.unhcr.orgthailand/download.php?id-222
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Figure 612  Myanmar Coastal Zone and Designation of Fishing Grounds in Myanmar Sea
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6.3.3.1

6.3.4

6.3.5

Seasonality of Fishing

Dry Season (November to April): November to April is the best season for fishing
in terms of weather condition. With good weather conditions, fishing boats are
able to travel greater distances a safer manner during this dry winter season.
Fishing takes place during this period in shallow-water, across the continental
slope and in deep-water.

Rainy Season (May to October): Fishing during the rainy season is difficult for
offshore fishing due to poor weather conditions. From June to August 2015, only
50% of the offshore fishing vessels were allowed by the DoF to go fishing. The

closed period and also percentage of vessels allowed to fish are reported to vary
between years.

For inshore fishing by small boats, the best period of fishing in terms of catch
value is reported to be from April to October and the exact window appears to
be varied across villages.

The peak months for offshore fishing near the Project area are April, May,
September, October, November, and December, with May being the best of the
peak months.

Ports and Marine Transportation

Myanmar has a total of nine ports that serve coastal and seaborne trade. Port of

Yangon, situated on the Yangon River about 32 km inland from Elephant Point
on the Gulf of Martaban, is the primary port of Myanmar and handles about 90
% of the country's exports and imports.

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

Regional Oil and Gas Exploration

Zawtika Field Development takes place in Block M9 and M11, which includes
the development of the Zawtika, Kakonna and Gawthaka fields. The
development started delivering natural gas for domestic use in Myanmar in
March 2014 and exporting natural gas to Thailand in August 2014’

@®  Myanmar Port Authority, 2012
@ Hydrographer of the Navy 1978
®  Offshore Technology Online: httpwww offshore-technology.com/projectszawtika-gulf-martaban-

myanmar-burma/
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6.3.6

Tourism

The nearest tourist attractions to the Project are Narcondam Island and Coco
Island, locate approximately 83 and 149 km. from Block M9.

Narcondam Island is a small volcanic island located in the Andaman Sea,
covering an area of 6.81 sq.km. The island is declared a sanctuary and is the only

abode of Narcondam Hornbill. The waters surrounding Narcondam Island are
known to be a diver's paradise. The island is very remote and diving is

accessible only via a live-aboard.

Coco islands has a lodge constructed on an old section from the hospital. There

are currently only 30 tourist passes issued for tourists to visit the island at one
time. The island's attractions include an Old Monastery, a school, and an old rest

house on the island belonging to an elder Burmese.
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Table 7.1

SUMMARY OF IMPACTS

An Environmental, Social and Health Impact Assessment (ESHIA) study,
including an Environmental Management Plan (EMP), was undertaken by Pro-
En Technologies, Ltd,, for the Zawtika Production Development and Offshore
Gas Transportation System in August 2010 and was submitted to MOGE.

Additionally, an ESHIA was undertaken by ERM for the Condensate Burning
Process at Zatwtika Platform in 2015. These ESHIAs have been used as a basis

for identifying and summarizing the key impacts arising from the Offshore
Zawtika operations. In addition, further key impacts that would be expected,

based on ERM's extensive previous experience with similar offshore production

operations, were added to this summary.

A summary of potential impacts during the operation phase, and unplanned
events are presented in Table 7.1, and Table 7.2, respectively.

Summary of Potential Impacts

Aspects Potential Impacts

Environmental Resources

1. Air Quality 1.1. Air Emissions from combustion due to operation of machines
and engines installed at offshore facilities, rig, support, and
supply vessels.

1.2. GHG emissions from the Project may add to global warming
issue.

1.3. Air emission from venting and flaring,

1.4. Air emission from fugitive emissions.

1.5. Air emissions from burning of condensate may impact air

quality or GHG.
2. Seawater & 2.1. Discharge of oil-containing wastewater d.e. bilge water, cuttings,
Sediment oil-chemical containing wastewater from engine room and deck
Quality drain) from offshore facilities may impact seawater quality.

2.2. Discharge of wastewater and sewage from ZPQ, and WPs, and
support vessels may impact seawater quality.

2.3. Discharge of produced water may impact seawater quality.

2.4. Project could generate various types of hazardous and non-
hazardous wastes. Inappropriate management including

transportation, storage, and disposal) of waste could impact

seawater quality.
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Aspects Potential Impacts

3. Ecology and 3.1. Discharge of oil-containing wastewater d.e. bilge water, cuttings,
Biodiversity oil-chemical containing wastewater from engine room and deck
drain) from vessels and ZPQ, WPs and Rig may impact seawater

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

3.2. Discharge of wastewater and sewage from ZPQ, WPs and Rig
and support vessels may impact seawater and sediment quality,
which could have secondary impacts to marine ecology and
biodiversity.

3.3. Discharge of produced water may impact seawater quality,
which could have secondary impacts to marine ecology and
biodiversity.

3.4. Project could generate various types of hazardous and non-
hazardous wastes. Inappropriate management including
transportation, storage, and disposal) of waste could impact
seawater and sediment quality, which could have secondary
impacts to marine ecology and biodiversity.

Social Resources

4. Fishing 4.1. Reduced fishing area due to presence of ZPQ, WPs and Rig
5. Obstruction to 5.1. The presence of the offshore facilities and may obstruct
Navigation navigation.

5.2. Potential impact to nearby vessels due to heat radiation from
condensate burning.

Health Resources

6. Occupational 6.1. Injuries or illness due to exposure to harmful substances or
Health and accident
Safety

6.2. Injuries due to working in noisy areas

6.3. Heat radiation and air emissions from the operation of the
condensate burner may affect workers on the ZPQ and WP-1

platforms.
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Table 72 Summary of Potential Impacts from Unplanned Events

Aspects Potential Impacts

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

2. Accidental 2.1. Accidental spills of chemicals, or diesel fuel could occur throughout
Spills theProject, and they may directly affect surface water quality, and

indirectly affect sediment quality and marine ecology.

2.2. Operation of the condensate burners may potentially pose a risk of
accidental condensate release if improperly managed.

3. Tropical 3.1. Tropical Revolving Storms (TRS) represent a threat to the safety of
Revolving offshore personnel and could result in multiple fatalities and damage
Storm to assets.

4. Well Blowout | 4.1. A blowout canresult in the release of hydrocarbons (oil or gas) into the sea
and surrounding environment at high pressure, potentially impacting
seawater/sediment quality, marine life and marine ecology, occupational
health and safety and public health

5. Fire or 5.1. Fire or explosion could potentially impact air quality, health and
Explosion safety concerns to PTTEPI's employees and contractors, and damage
to structures.Secondary impacts from releasesspill of chemicals could

occur to seawater/sediment quality, ecology and biodiversity.

5.2. Failure or improper operation of the condensate burners could lead
to potential fire or explosion.

7.1 EMP ORGANIZATIONAL FRAMEWORK

Figure 7.1 shows the organizational framework of PTTEPI responsible for EMP.
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Figure 7.1

Souce: PTTEPI, 2020
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7.2

BUDGET FOR EMP

The costs for implementation of mitigation measures are included within
PTTEPI's operation costs, and are therefore not possible to individually specify,

but PTTEPI has estimated the cost to be over 1 million USD per year for all
mitigation measures.

The estimated costs for implementation of the annually monitoring program is
100,000 USD per year and Tri-annually program is 500,000 USD due to high cost

of seawater and sediment monitoring. In addition, the total contribution on CSR
from 2009-2018 was 4,591,729 USD and the CSR budget used for 2019 was
588,500 USD. The planned CSR covered a varied area within Myanmar e.g. the
operating areas, and Yangon). The type of project is be divided into four

categories: basic needs, education, culture, and environment.
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DESCRIPTION OF PROPOSED MITIGATION MEASURES

This section outlines the mitigation measures that are to be employed to reduce
the likelihood of the impacts identified in Chapter 6, and/or to limit the extent
or severity of impact if one does occur. The purpose of the proposed mitigation
measures is to manage identified impacts, comply with regulations and ensure
that standards of international industry practice are adopted during the
execution of all Project activities.

The majority of the most significant impacts of the Project have already been
mitigated through the implementation of mitigation measures incorporated in
the Project design. These elements of the Project design were summarized in
Chapter 3 and will not be discussed further here. The Project has already

followed the prescribed measures in the original ESHIA.

This section will focus on the mitigation measures that will be implemented
during the Project's operation phases for Phase 1A and Phase 1B, such that
potential adverse impacts are reduced to As Low As Reasonably Practical
(ALARP). The recommended mitigation measures are presented in Table 8.1 and
Table 8.2
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Table 81 Mitigation Measures for Project

Aspects Potential Impacts Mitigation Measures Specific Actions Location | Period/Frequency | Responsibility

Environmental Mitigation Measures
1. Air Quality 1.1. Air Emissions from 1.1.1. Combustion efficiency | Carry out routine inspection and preventive 7rQ Throughout PTTEPI
combustion due to from all machinery. maintenance for all machinery as per WPs operation period
operation of machines maintenance schedule/recommended by All project
and engines installed at manufacturers to ensure efficiency of vessels
offshore facilities, rig, combustion. Rig
support and supply
vessels.
1.2. GHG emissions from the |[1.21. GHG emissions Conduct annual pollutant release inventory to | ZPQ Throughout PTTEPI
Project may add to global monitoring monitor the GHG emissions from the Project. | WPs operation period
warming issue All project
vessels
Rig
1.3. Air emission from venting [ 1.3.1. Avoidance of Strictly follow venting schedule and ZPQ Throughout PTTEPI
and flaring continuous venting procedures. WPs operation period
and non-routine flaring. Rig
1.3.2. Minimisation of gas Utilize excessive gas as much as possible in
flaring. order to minimize gas flaring.
1.3.3. Gas emergencies In the event of an emergency or equipment
response breakdown, send excess gas to flare gas
system.
1.3.4. Flaring volume Record the volumes of gas flared for all flaring
guideline events.
1.4. Air emission from 1.4.1. Fugitive emissions Inspection and maintenance program will be 7rQ Throughout PTTEPI
fugitive emissions control during implemented during the operational phase to | WPs operation period
operational phase. control fugitive emissions.
1.5. Air emissions from 1.5.1. Measures relating to Implement measures above relating to venting | ZPQ Throughout PTTEPI
burning of condensate venting and flaring and flaring dtem 1.3). WPs operation period
may impact air quality or
GHG 1.5.2. Burner combustion Carry out routine inspection and preventive
efficiency maintenance for burners as per maintenance
schedule/recommended by manufacturers to
ensure efficiency of combustion.
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Aspects

Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

2. Seawater &
Sediment

Quality

2.1. Discharge of oil-

containing wastewater d.e.
bilge water, oil-chemical
containing wastewater
from engine room and
deck drain)and cuttings
from offshore facilities
may impact seawater
quality.

2.1.1. Operate offshore

facilities in compliance
with the requirements
under MARPOL 73/78
and PTTEP's Myanmar
Asset Waste
Management
Procedure.

Follow MARPOL 73/78 and PTTEP's Myanmar

Asset Waste Management Procedure:

Large operating vessels (over 400 gross
tons) shall comply with the requirements
of MARPOL 73/78.

Oil contaminated bilge water shall be de-
oiled (i.e. by oil-water separator) prior to
discharge into the sea. Discharge water
shall contain less than 15 ppm oil content,
as per requirements of MARPOL 73/78
Annex IV.

Oil-contaminated wastewater separated
by the Oil Filtering Equipment on vessels
over 400 gross tons shall be stored in
appropriate drums for disposal onshore as
per MARPOL 73 /78 requirements.
Maintain the cleanness of deck to
minimise oil and chemical contamination
in rainwater.

Provide drip tray to collect runoff from
equipment at all operational areas.
Contaminated wastewater shall be treated
before discharge to meet MARPOL 73/78
requirements prior discharge to sea.

Oil absorbent used in case of spill on deck
will be stored onboard and disposed as
hazardous waste onshore.

If possible, use slim hole drillings to
minimize the quantity of mud and
cuttings. For NADF drilling, conduct the
drilling within a closed system to recycle
the mud as much as possible.

ZPQ

All project
vessels
Rig

Throughout
operation period

PTTEPI
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Aspects

Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

2.2. Discharge of wastewater |[2.2.1. Discharged wastewater | Sewage shall be treated by a wastewater ZPQ Throughout PTTEPI
and sewage from ZPQ, requirements as treatment system on vessels prior to discharge | All project | operation period
WPs, Rig and support outlined by MARPOL | into the sea when in transportation more than | vessels
vessels may impact 73/78 and Myanmar’s | 12 nautical miles 22.22 km) from the nearest Rig
seawater quality. EQEG. land.

2.2.2. Good treatment Perform routine inspection and maintenance of
efficiency of the wastewater treatment system.
wastewater treatment
system.

2.3. Discharge of produced 2.3.1. Water volume Record produced water volumes daily at each | ZPQ Throughout PTTEPI
water and produced sand monitoring WPs. WPs operation period
may impact seawater 2.3.2. Water management Send produced water to treatment system
quality. onboard prior discharge to sea. Treated

produced water shall contain oil and grease
less than 42 mg/l daily, or 29 mg/l monthly
average as required by Myanmar's EQEG.
2.3.3. Reduction of oil and Use Total Petroleum Hydrocarbon (TPH)
grease content in water | onboard analyzer to monitor oil and grease
or wastewater. content in water or wastewater prior discharge
to sea.
2.34. Management of Follow EQEG regarding produced sand
produced sand (discharge overboard when % oil concentration
less than 1%)
2.3.5. Disposal of produced | Ship produced sand back to shore and dispose
sand by the certified and qualified waste
management contractor.

2.4. Project could generate 2.4.1. Operate Project vessels | Follow the requirements under MARPOL 73/78 | ZPQ Throughout PTTEPI
various types of in compliance with the | and PTTEP's Myanmar Asset Waste All project operation period
hazardous and non- requirements under Management Procedure, including the vessels
hazardous wastes. MARPOL 73/78 and following;: Rig
Inappropriate PTTEP's Myanmar e Hazardous Waste
management including Asset Waste e Separate hazardous waste from general
transportation, storage, Management waste and store in proper labelled
and disposal) of waste Procedure. container and storage area according to
could impact seawater types of wastes.
quality.
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Aspects Potential Impacts Mitigation Measures Specific Actions Location | Period/Frequency | Responsibility

e Hazardous wastes must be stored in a
safe and durable container, suitable for
transfer, and be placed in a location far
from ignition sources until
disposalitreatment.

e Prohibit any discharge of hazardous
waste into the sea.

e Used oil and oil-contaminated waste
shall be stored separately with labels
for disposal onshore or burned at
smokeless WP-1 burner.

e The vessel deck shall be cleaned to
minimise the impact from oil and
chemical contamination into the sea
during periods of rain.

¢ Oil absorbents are required in the case
of a small spill and the used absorbent
shall be stored in containers onboard
and disposed of onshore.

¢ Dispose hazardous waste at onshore
treatment facilities in accordance with
the law of Myanmar and PTTEPs
Myanmar Asset Waste Management
Procedure.

e Ensure manifest or confirmation record
of hazardous waste is kept.

¢ Non-Hazardous Waste

e Segregate non-hazardous waste
including food waste, paper,
aluminium can, glass, rag and other
wastes in separate containers or proper
areas.

e Grind food waste to a size less than 25
mm before discharge into the sea at a
distance of 12 nautical miles 2222 km)

from shore, in a location that is not
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Aspects

Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

located in coral reef area, according to
the requirements under MARPOL
73/78.

e Separate and store each type of waste
(separate non-hazardous waste and
hazardous waste) into appropriate
containers having clear labels.

¢ Dispose non-hazardous waste at
onshore treatment facilities in

accordance with the law of Myanmar
and PTTEP's Myanmar Asset Waste

Management Procedure.

e  Keep the records of waste inventories
including types and quantities

updated.
3. Ecology and 3.1. Discharge of oil- 3.1.1. Implement all Implement all mitigation measures for Item 2.1 | ZPQ Throughout PTTEPI
Biodiversity containing wastewater d.e. mitigation measures above. WPs operation period
bilge water, oil-chemical for Item 2.1above. All project
containing wastewater V.essels
from engine room and Rig
deck drain) from vessels
and ZPQ and WPs, and
cuttings from Rig may
impact seawater and
sediment quality, which
could have secondary
impacts to marine ecology
and biodiversity.
3.2. Discharge of wastewater |[3.2.1. Implement all Implement all mitigation measures for Item 2.2 | ZPQ Throughout PTTEPI
and sewage from ZPQ, mitigation measures above. WPs operation period
and WPs, Rig and support for Item 2.2 above. All project
vessels may impact vessels
seawater and sediment Rig
quality, which could have
secondary impacts to
ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

8-184



Aspects

Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

marine ecology and

biodiversity.

3.3. Discharge of produced 3.3.1. Implement all Implement all mitigation measures for Item 2.3 | ZPQ Throughout PTTEPI
water may impact mitigation measures above. WPs operation period
seawater quality, which for Item 2.3 above.
could have secondary
impacts to marine ecology
and biodiversity.

3.4. Project could generate 3.4.1. Implement all Implement all mitigation measures for Item2.4 | ZPQ Throughout PTTEPI
various types of mitigation measures above. WPs operation period
hazardous and non- for Item 2.4 above. All project
hazardous wastes. vessels
Inappropriate Rig
management (including
transportation, storage,
and disposal) of waste
could impact seawater
and sediment quality,
which could have
secondary impacts to
marine ecology and
biodiversity.

4. Fishing 4.1. Reduced fishing area due |4.1.1. Establishment of safety | Establish 500 m safety zone around the ZPQ Throughout PTTEPI
to presence of platforms zone. ZPQ,WPs and Rig. WPs operation period
and ZPQ All project
4.1.2. Demarcate platforms Use support vessels to warn off traffic. vessels
and ZPQ areas. Rig
41.3. Signalling on ZPQ, Provide appropriate lights and warning signals
WPs, Rig and all on ZPQ and WPs and all vessels to prevent
vessels. accidental collision.
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Aspects

Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

5. Obstructionto |5.1. The presence of the 51.1. Implement all Implement all mitigation measures for Item4.1 | ZPQ Throughout PTTEPI
Navigation offshore facilities and may mitigation measures above. WPs operation period
obstruct navigation. for Item 4.1 above. All project
vessels
Rig
5.2. Potential impact to nearby | 5.2.1. Measures for impacts | Implement above measures for impacts to ZPQ Throughout PTTEPI
vessels due to heat to Navigation Navigation dtem 6.1 and Item 6.2). WPs operation period
radiation from condensate |55~ Crane and offloading | Burning is to be stopped during crane
burning, handling operations or offloading of ships.
5.2.3. Avoidance of vessel Ensure a marine no-go zone is enforced when
navigation during burner operations are conducted.
emergency
5.24. Signal of burner’s Warn all vessels before conducting burner
operations. operations.
6. Occupational 6.1. Injuries or illness dueto [ 6.1.1. PTTEPI's SSHE Implement relevant components of PTTEPI's ZPQ Throughout PTTEPI
Health and exposure to harmful Management System SSHE Management System (Annex A), WPs operation period
Safety substances or accident (Annex A) including the following; All project
e  Implement PTTEPI's Occupational Health | Vessels
Management Standard. Rig
e  Ensure that all employees wear
appropriate PPE and implement PTTEPI's
Personal Protective Equipment Standard.
e  Personnel will be provided with safety
training to ensure that all workers practice
under safety operation and regulation of
work, as per PTTEPI's SSHE Training &
Competency Standard.
¢ Implement PTTEPI's Safety Case
Standard.
e Implement PTTEPIs Life Saving Program
Standard.
e Implement PTTEPI's Offshore Medical
Emergency Response Plan (MERP).
e Implement PTTEPI's Crisis
Communications Plan.
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Aspects Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

6.1.2. Provision of safety Provide first-aid kits and first-aid rooms on
equipment on ZPQ. ZPQ.
6.1.3. Provision of proper Provide proper sanitary systems including
sanitary systems. drinking water, potable water, toilet, and
waste management.
6.1.4. Emergency Cooperate with the nearest health
communication system | center/hospital in order to immediately support
and preparedness response to emergency events, as per PTTEPI's
MERP.
6.1.5. Safety method for Provide detailed method for working with
working with machinesequipment.
machines/equipment.
6.1.6. Procedure for safety Provide detailed for safety operation.
operation.
6.1.7. Safety Data Sheet SDS) | Provide SDS for all chemicals present on site
for all chemicals. (ncluding storage area and transfer vehicles)
6.2. Injuries due to working in [ 6.2.1. Routine inspection and | Carry out routine inspection and preventive ZPQ Throughout PTTEPI
noisy areas preventive maintenance for all machinery as per WPs operation period
maintenance. maintenance schedule/recommended by All project
manufacturers. vessels
Rig
6.2.2. Provision of personal | Provide personal protection equipment
protection equipment. | (PPEsearmuffiear plug)to workers working on
high level noise activities.
6.2.3. Warnings for high Provide warning labels:signs and limit
noise exposure working duration in high noise area.
6.3. Heat radiation and air 6.3.1. Implement all Implement all measures above from Items 61 | ZPQ Throughout PTTEPI
emissions from the measures above from and Items 6.2 above. WPs operation period
operation of the Items 6.1 and Items 6.2 All project
condensate burner may above. vessels
affect workers on the ZPQ '¢'35 ™ A ccessibility to safety | Ensure all safety equipment is moved to Rig
and WP1 platforms. equipment operable locations when the burner is
installed.
6.3.3. Instructions to safely Ensure that there are instructions and
shut down the system. | procedures on how to quickly shut down the
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Aspects

Potential Impacts

Mitigation Measures

Specific Actions

Location

Period Frequency | Responsibility

burner to prevent a possible ignition, in case of
gas release on WP-1.

6.3.4.

Lighting maintenance

Ensure area lighting is adequate for operation.

6.3.5.

Availability of
sufficient
communication

channel for emergency.

Provide radios to operators to inform
operations to stop burning when necessary.

6.3.6.

Availability of fire
safety equipment.

Ensure all firefighting equipment including
fire hose reel are ready to use at location.

6.3.7.

Perform pre-start up

Inspect the burners for damage to pumps,

tests. connections, hoses etc, as a part of a pre-start
up process.
6.3.8. Auvailability of air flow | Check the air consumption of the burner

for operation.

package and pumps to ensure adequate air
flow and no conflict with ZPQ operations.

6.3.9.

Firewater system
preparedness

Ensure that firewater system is pressure tested.

6.3.10.

Supervision during
operation

Ensure that operations are continuously
manned.

6.3.11.

When there is
sufficient water,
burning is to be
stopped.

On loss of water to firewater system, stop
burning immediately.

6.3.12.

Burner monitoring

Install CCTV to enable constant monitoring of
burners.

6.3.13.

Fire preventive
measures are installed
and operable.

Ensure that adequate fire detection equipment
is installed and operable.

6.3.14.

Operation of burner

Burning is only to be allowed to take place
according to schedule only, (during daylight
hours).
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Table 82 Mitigation Measures Proposed for Project for Unplanned Events

Potential Impacts Mitigation Measures Location Responsibility

1. Vessel Collision 1.1. Collisions could potentially 1.1.1. Implement PTTEPI's SSHE Management All project vessels | Throughout PTTEPI
occur during transport of System (Annex A), including the following; project duration
materials. e In case of vessel collision, follow PTTEPI's

Emergency and Crisis Management Plan,
including procedures in the event of an
accidental vessel collision.
1.1.2. Establish 500 m safety zone around WPs;
1.1.3. Use support vessels to warn off traffic.

1.14. Provide appropriate lights and warning signals
on all vessels to prevent accidental collision.

2. Spills 2.1. Spills of chemicals, or diesel 2.1.1. Implement the relevant components of ZPQ Throughout PTTEPI
fuel could occur throughout all PTTEPI's SSHE Management System Annex A), | WPs project duration
Project phases, and they may including the following: All project vessels
directly affect surface water e  PTTEPI Emergency and Crisis Rig

quality, and indirectly affect Management Plan @n case of oil or
sediment quality and marine

chemical spills).
ecology.

e  PTTEPI Spill Contingency Plan.

e  PTTEPI SSHE Training & Competency
Standard.

e  PTTEPI Incident Management Standard.
e PTTEP's Myanmar Asset Waste

Management Procedure.

2.1.2. Each vessel greater than 400 gross tons will
comply with all fuel storage, waste treatment
and disposal regulations/procedures MARPOL
73/78 requirements, PTTEPI and contractor

procedures).
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Potential Impacts

2.1.3.

Mitigation Measures
Comply with all Myanmar and International
Maritime Organization IMO)regulations or
standards regarding vessel seaworthiness and
maritime safety.

2.14.

Separate and store chemicals according to their
characteristics.

2.15.

Store only necessary amounts of lubricants,
fuels, paints, and other chemicals.

2.1.6.

The ZPQ and WPs shall be provided with drip
tray to prevent oil and chemical spills. Any

spilled oil and chemical will be collected into a
sealed container.

2.1.7.

Regularly monitor safety zone within 500 m-

radius surrounding ZPQ and WPs to prevent
any accidents.

2.18.

Provide appropriate lights and warning signals
on all vessels to prevent accidental collision.

2.1.9.

Conduct routine inspections for any leakage
and damages, and preventative maintenance of
equipment/facilities used in fluid storage (uel,

oil, chemicals, etc).

2.1.10.

Conduct exercises according to Emergency
Response Plan and Tropical Storm Emergency
Plan.

2.1.11.

Use the appropriate well Plug & Abandonment
method in order to prevent the leakage of
petroleum hydrocarbons and other compounds
from well

2.1.12.

Ensure proper training in the use and handling
of the relevant chemicals and standard safety
procedures implemented by all contractors.

2.1.13

. Provide spill clean up kits.

2.1.14.

Handle all chemicals according to their SDS.

2.1.15.

Store, separate, transport and dispose of waste
using appropriate procedures and disposal
facilities.

Location

Duration Responsibility
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2.1.16. Ensure manifest or confirmation record of
hazardous waste is kept

2.1.17. Install an appropriate control valve for pipe
work relating to chemical and fuel transfer.
Perform valve inspection and conduct a
pressure test before every use.

2.2. Operation of the condensate 2.2.1. Implement above measures as per Item 2.1. Throughout PTTEPI
burners may potentially posea 222 Ensure that air pressure gauges are installed project duration
risk of accidental condensate and operating correctly.

release if improperly managed. 2.23. Install CCTV to enable constant monitoring of

burners.

2.24. Conduct air hose pressure testing before use.

2.2.5. Ensure that operations are continuously
manned.

2.2.6. If pilot flame for the burners goes out, it is to be
re-ignited immediately.

2.2.7. Ensure all air hoses are properly pressure
tested, pressure rated with whip checks.

2.2.8. Provide radios to operators to inform
operations to stop burning when necessary.

2.2.9. Ensure that contractors develop and maintain
emergency plans, have equipment that are
readily available for use, and their personnel
are trained to respond to oil spill.

2.2.10. Monitor down-hole pressure at all times.

2.2.11. Conduct regular trainings and spill response
drills at least once a year.

2.2.12. Prepare and maintain oil spill response
equipment for Tier I spill that is ready to use at

all times.

3. Tropical Cyclone 3.1. Tropical cyclones represent a 3.1.1. Implement PTTEPI's Tropical Revolving Storm | ZPQ Throughout PTTEPI

threat to the safety of offshore Procedure and Emergency and Crisis WPs project duration

personnel and could result in Management Plan. All project vessels

multiple fatalities and damage to Rig

assets.
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4. Well Blowout A blowout can result in the . Implement the relevant components of Throughout PTTEPI
release of hydrocarbons (oil or PTTEPI's SSHE Management System drilling operation
gas) into the sea and surrounding | 4.1.2. Install blowout preventer and shear ram
environment at high pressure, approapiately.
potentially impacting 4.1.3. Employ experienced drilling contractors that
seawater/sediment quality, have well maintained equipment and train
marine life and marine ecology, their employees regarding inspection and
occupational health and safety prevention of blowouts.
and public health 4.1.4. Ensure that drilling contractors develop and
maintain emergency plans, have equipment
that are readily available for use, and their
personal are trained to respond.
4.1.5. Monitor down-hole pressure at all times.
4.1.6. Conduct regular training and drill.
5. Fire or Explosion 5.1. Fire or explosion could 5.1.1. Provide fire protection equipment, including ZPQ Throughout PTTEPI
potentially impact air quality, fire extinguishers and alarms, on all offshore WPs project duration
health and safety concerns to facilities. All project vessels
PTTEPTs employees and 5.1.2. Conduct regular inspections and drills for fire | Rig
contractors, and damage to protection equipment.
structures. Secondary impacts  ['57 3 ™ Implement Emergency and Crisis Management
from releasesspill of chemicals Planin case of fire or explosion occurrence.
could occur to seawatersediment
quality, ecology and biodiversity|
5.2. Failure or improper operation | 5.2.1. Implement above measures as per Item 4.1.
of the condensate burners 5.2.2. Ensure that firewater system is pressure tested.
could lead to potential fire or 5.2.3. Ensure that operations are continuously
explosion. manned.
5.24. On loss of water to firewater system, stop
burning immediately.
5.2.5. Ensure all firefighting equipment including fire
hose reel are ready to use at location.
5.2.6. Inspect the burners for damage to pumps,
connections, hoses etc, as a part ofa pre-start
up process.
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5.2.7. Check the air consumption of the burner
package and pumps to ensure adequate air
flow and no conflict with ZPQ operations.

5.2.8. Ensure that the gas detection system at WP-1 is
installed and operational.

5.2.9. Ensure that there are instructions and
procedures on how to quickly shut down the
burner to prevent a possible ignition, in case of
gas release on WP-1.

5.2.10. Install CCTV to enable constant monitoring of
burners.
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MONITORING PROGRAM

As detailed in the Myanmar's National Environmental Quality Guidelines,
“projects shall engage in continuous, proactive and comprehensive self-monitoring of
the project and comply with applicable guidelines and standards. For purposes of these
Guidelines, projects shall be responsible for the monitoring of their compliance with
general and applicable industry-specific Guidelines as specified in the project EMP and
ECC~

Monitoring will be required in order to demonstrate compliance with legal
limits EQEG de Myanmar National Environmental Quality Emission)
Guidelines), IFC Offshore Oil and Gas Development EHS Guideline and
PTTEPI's Project requirements and will also provide verification of the overall
design and effectiveness of the implemented mitigation/control measures.

Details of the environmental monitoring program are presented in Table 9.1.

In regard to Table 9.1, under the “Responsibility> column, “PTTEPI” will consist
of the SSHE Department in cooperation with the ZPQ operation team, which
will conduct monitoring. The “Authorized Contractor” will be a contractor who

has been awarded by PTTEP to collect samples conduct analysis as per
monitoring program that stated in the EMP, and write-up of the monitoring

report to be submitted to PTTEP. PTTEP will further submit the monitoring
report to ECD via MOGE.

Note that, based on monitoring results, in the future PTTEPI may decide to (or
be required to)implement changes to the Project design or existing mitigation
measures, in order to achieve compliance. In this case, the EMP will be updated

as necessary.

The estimated costs for implementation of the annually monitoring program is
100,000 USD and Tri-annually program is 500,000 USD due to high cost of

seawater and sediment monitoring.
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Table 91 Monitoring Measures for the Project during Production Operations Phases

Environmental Parameters Location Duration / Responsibility Estimated
Aspects Frequency of Monitoring Budget
1. Air Quality | According to IFC EHS Offshore | Method Processing Monthly PTTEPI 10,000
Oil and Gas Guideline, air quality | ¢  Volume of flare gas, fuel gas and Platform USD/year
monitoring are as follows: diesel will be collected from Rig
e Flare volume metering system
e Fuel gas volume ¢ GHG emissions and other air
e Diesel consumption emissions will be calculated by
e Greenhouse Gas GHG) using the volume of flare gas, fuel
. gas and diesel.
emissions
e  Other air emission from
combustion sources of flare
gas, fuel gas and diesel (eg:
NO2, S02, VOC and TSP)
2. Noise Noise monitoring are as follows: Method Processing Noise contour survey, PTTEPI via 20,000
e Noise contour ¢ Samples shall be analyzed Platform and conduct within 2 years after | Authorized USD/year
e Noise dose and according to Occupational Safety one _ starting operation. The Contractor
e Noise level and Health Administration representative survey will be revisited
(OSHA), United Stated Department wp every 5 years or when
of Labour, Regulation Standard - significant change of
29 CFR), Standard Number operation and the survey
1910.95, Occupational Noise will be conducted again
only for the area that have
Exposure the significant change of
noise level.
Noise dose, conduct for
personnel who is analysed
as abnormal hearing from
annual health checking.
Noise level, conduct when
any complaint raised
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Environmental
Aspects

Parameters

Method

Location

Duration /

Frequency of Monitoring

Responsibility

Estimated
Budget

3. Seawater Parameters to be selectively Method 7PQ Every 3 years after this EMP | PTTEPI via 250,000
Quality analyzed for seawater quality are | o Samples shall be analyzed report approval Authorized USD/year
as follows: according to globally recognized Contractor
e Water Depth standard e.gUS EPA.
e Transparency Number of stations
* pH e 2 stations at 100 m distance from
¢ Turbidity ZPQ upstream and downstream
¢ Dissolved Oxygen e 2 stations at 100 m distance from
¢  Total Suspended Solids ZPQ perpendicular to the current
e Oil and Grease direction
¢ Total Heavy Metal e 1 station at reference station
e Total Petroleum Number of samples
Hydrocarbon (TPH) e 1 sample per station.
4. Sediment Parameters to be selectively Method 7PQ Every 3 years after this EMP | PTTEPI via 250,000
Quality analyzed for sediment quality are | o Samples shall be analyzed One report approval Authorized USD/year
as follows: according to globally recognized representative Contractor
e Total Petroleum standard e.g.US EPA. Wellhead
Hydrocarbon Number of stations platform (WP,
* Total Heavy Metal e 2 stations at 100 m distance from
both ZPQ and WP upstream and
downstream
e 2 stations at 100 m distance from
both ZPQ and WP perpendicular
to the current direction
e 1 station at reference station
Number of samples
e 1 sample per station.
5. Produced Parameters to be analyzed for Method ZPQ Monthly summary of PTTEPI or 20,000
water produced water as follows: e Record produced water volume volume discharged and Authorized USD/year
Required by EQEG after treatment prior to discharge analysis results Contractor
e Oil & Grease overboard.
e Produced water samples analysed
onboard.
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Environmental

Aspects

Parameters

Method

Location

Duration /

Frequency of Monitoring

Responsibility

Estimated
Budget

6. Produced Parameters to be analyzed for Method ZPQ Monthly summary of PTTEPI or 20,000
sand produced sand as follows: e Record produced sand volume. VOlumf‘- discharged and Authorized USD/year
Required by EQEG e Produced sand samples will be analysis results Contractor
e OOC %only in case of collected for analysis according to
discharge) international guidelines and
requirements such as USEPA.

7. Mud and Parameters to be analyzed Method Rig Once during drilling by PTTEPI via 10,000
Cuttings for cuttings samples as Samples shall be analyzed for heavy selecting one representative | Authorized USD/year
(Non- fOIIOVYS: metals according to globally well for each WHP Contractor

Required by EQEG ized
Aqueous . recognized standard e.g.US EPA.
Drilling * O0C%
Fluid e Total Mercury (Total Hg) dry
NADF) weight in stock barite
Cadmium (Cd) dry weight in stock
barite

8. Mud and Parameters to be analyzed Method Rig Once during drilling by PTTEPI via 10,000
Cuttings for cuttings samples as Samples shall be analyzed for heavy selecting one representative | Authorized USD/year
(Water- follows: metals according to globally well for each WHP Contractor

Required by EQEG :
Based recognized standard e.g.US EPA.
Mud e Total Mercury (Total Hg) dry
WBN,I) weight in stock barite
¢ Cadmium (Cd) dry weight in
stock barite
Chloride (Cl-)
9. Sewage Parameters to be analyzed for Methods used for sampling/analysis ZPQ Once every 6 months PTTEPI via 10,000
sewage as follows: should be as specified in MARPOL Authorized USD/year
Required by EQEG @s per 73/78 and associated standards, as Contractor
MARPOL 73/78+: follows:
e  Thermotolerant Coliforms ¢ Thermotolerant Coliform
e Biochemical Oxygen Standard- determined by
Demand (BOD) membrane filter, multiple tube
e Chemical Oxygen Demand fermentation or an equivalent
«COD) analytical procedure.
° pH
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Environmental Parameters Method Location Duration / Responsibility Estimated

Aspects Frequency of Monitoring Budget
e TSS-Method of testing should be
by:

1. filtration of representative

sample through a 045 pm filter
membrane, drying at 105°C and
weighing; or

2. centrifuging of a representative
sample (for at least five minutes
with mean acceleration of 2,800-
3,200 g), drying at least 105°C
and weighing; or

3. other internationally accepted
equivalent test standard.

e BOD and COD -The test method
standard should be ISO 15705:2002
for COD and ISO 5815-1:2003 for
BODS, or other internationally
accepted equivalent test standards.

ANNEX 26 RESOLUTION MEPC.159) 55 (Adopted on 13 October 2006 REVISED GUIDELINES ON IMPLEMENTATION OF EFFLUENT STANDARDS AND PERFORMANCE TESTS FOR

SEWAGE TREATMENT PLANTS
Note: Authorized contractor will be choosen by bidding process time by time throughout the project.
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10

10.1

REPORTING REQUIREMENTS

This section outlines the reporting frequencies and types of reports to be
prepared for the Project with regards to environmental management,
monitoring, and compliance.

A robust reporting system will provide the Project with the necessary feedback
mechanisms to ensure quality and timely implementation of the works. The
reporting system will ensure regular flow of information from the Project site
to the Project headquarters and, as necessary, to regulatory authorities. The
reporting system will provide a mechanism to ensure that the measures
proposed in the Project's EMP are implemented.

REPORTING REQUIREMENTS TO MYANMAR AUTHORITIES

There are a number of reporting requirements to Myanmar Authorities, as per
the EIA Procedures and Administrative Instruction of Environmental Impact
Assessment Procedure. These are summarized in Table 10.1.
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Table101 Reporting Requirements to Myanmar Authorities

Monitoring Report Submit monitoring reports to the Ministry not less frequently than every six | Not less than every 6 months EIA Procedure,
(6)months, as provided in a schedule in the EMP, or periodically as Article 108 and 109

prescribed by the Ministry.

e  Within ten (10)days of completing monitoring report, the Project Proponent
shall make such report except as may relate to National Security concerns)
publicly available on the Project's website, at public meeting places (e.g.
libraries, community halls)and at the Project offices. Any organization or
person may request a digital copy of a monitoring report and the Project
shall, within ten (10)days of receiving such request, submit a digital copy via
email or as may otherwise be agreed upon with the requestor.

¢ Monitoring reports shall include:

0 documentation of compliance with all conditions;

0 progress made to date on implementation of the EMP against the
submitted implementation schedule;

o difficulties encountered in implementing the EMP and
recommendations for remedying those difficulties and steps
proposed to prevent or avoid similar future difficulties;

0 number and type of non-compliance with the EMP and proposed
remedial measures and timelines for completion of remediation;

0 accidents or incidents relating to the occupational and community
health and safety, and the environment;

0 monitoring data of environmental parameters and conditions as
committed in the EMP or otherwise required;

monitoring data of waste amount that is generated; and

incidents or interactions with commercial fisheries.
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Report in Case of e Notify and identify in writing to the Ministry any breaches of its obligations In case of any breach which would have a | EIA Procedure,
Breach of ECC or or other performance failures or violations of the ECC and the EMP as soon serious impact or where the urgent Article 107
EMP as reasonably possible attention of the Ministry is or may be

required, within not later than twenty-four
24 hours of PTTEPI becoming aware of
such incident.

e Inall other cases: within seven (7)days of
PTTEPI becoming aware of such incident.

Report of Any e Inform appropriate authorities as soon as practicably in the event of any As per conditions of ECC Administrative
Accident or accident or incident. Instruction of
Incident Environmental

e As per conditions of ECC Impact Assessment

Procedure, Annex 5,

Page 3

Additional e  The Ministry may prescribe conditions in the ECC.Such conditions may As per conditions of ECC EIA Procedure,
Reporting include additional reporting requirements, such as: Article 91
Requirements as . . . .
per ECC 0 General management documentation, reporting and information

disclosure procedures

Monitoring documentation and reporting

Documentation and reporting on @) parameters and issues that

must be documented and reported; (i) types and methods; dii)

frequency and timing; (iv) quality controls; and (v)recipients.
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10.2 PTTEPI'S INTERNAL MONITORING AND INSPECTION

10.2.1 Internal Monitoring and Inspection

PTTEPI conducts internal monitoring and inspection. Inspections are primarily
conducted to identify deviationsmon-conformitiesrunsafe conditions. Where

identified, temporary corrective measures are implemented or discussed.
Reporting and follow-up are conducted as follows:

e Inspection report issued by the Team Leader;
e Includes corrective action recommendations;

e Draftforwarded to relevant Site SSHE Representative for comments and
validation prior to distribution;

e Final Action plan discussed with the relevant Department Head prior to
issue; and

e Highlight main findings for report to SSHE Committee.

10.2.2 Incident, Accident and Emergency Reporting

PTTEPI will report all incidents, accidents and emergencies as per their Incident
Management Procedure.

10.2.3 Performance Indicators

In general, performance indicators for monitoring and inspection include
whether EMP implementation has been undertaken according to the planned
arrangements and is being appropriately updated when necessary, as well as
whether identified corrective actions and mitigation measures have been
appropriately undertaken. Other criteria include whether objectives and targets
have been met and whether there are any deviations from the EMP and legal
requirements.

The levels of specific environmental and social parameters should be compliant
with laws, regulations, standards and guidelines, as applicable, in particular
Myanmar's EQEG, commitments of the EMP, as well as the conditions

stipulated in the ECC.
10.2.4 Training Programs

PTTEPI has a detailed SSHE Training and Competency Management Standard,
which is described in detail in Chapter 11.

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

10-202



11 PROJECT SUB PLAN

11.1 EMERGENCY MANAGEMENT PLAN AND CRISIS MANAGEMENT PLAN

11.1.1 Objectives

PTTEPI's Emergency Management Plan and Crisis Management Plan (the Plan)

covers roles, responsibilities, systems and processes that PITEPI's Emergency

Management Team (EMT) & Crisis Management Team (CMT) will follow when

responding to an emergency or crisis. The Plan covers all operations and

activities carried out by PTTEPI, including incidents of, but not limited to, the

following nature:

Offshore Operational Incidents

Environmental Spill /Hydrocarbon Leak) incidents
Security Incidents

Logistics Related Incidents

Occupational Health Incidents

PTTEPI Personnel Incidents

11.1.2 Legal Requirements

The Emergency Management Plan will be conducted with consideration to the
following laws and regulations:

Disaster Management Laws and Rules, 2013;

Environmental Impact Assessment Procedure, 2015;

Public Health Law, 1972;

Oil and Gas exploration drilling, appraisal and Production, 2019;
Prevention from Danger of Hazardous Chemical and Associated
Materials Rule motification No 85/2015-2016);

Prevention from Danger of Hazardous Chemical and Associated
Materials Law;

Factories Act, 1951 amended in 2016);

Myanmar Fire Force Law, 2015;

Social Security Law, 2012; and

Occupational Safety and Health Law, 2019.

Other internal requirements and policies that will govern the conduct of this
management plan includes:

Following Myanmar Asset Emergency Management Plan (11027-PDR-
SSHE-502-006-R01), the organizational structure of Myanmar Asset
emergency and crisis management is categorized into a 3-Tier response

level. Myanmar Asset Emergency Management Team will be activated
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on Tier 2 and/or Tier 3 since the notification and request support from
ERT Leader (OSC); and

e Myanmar Asset Emergency Management Plan (11027-PDR-SSHE-502-
006-R0Dhand Myanmar Asset Crisis Management Plan (1102-PDR-SSHE-
501-005-R00) applies to the Offshore and Onshore Operational of PTTEP

operations in Myanmar as same as and Myanmar Asset Tropical
Cyclone Procedure (11027-PDR-SSHE-507-R04) is a significant impact on

offshore operations but also onshore work sites and domestic office
facilities will be applied.

11.1.3 Implementation Schedule

Emergency Management Plan will be implemented throughout the entire
operation phase of the Project.

11.1.4 Management Actions

Following PTTEP Emergency and Crisis Management Standard (SSHE-106-STD-
500), the organizational structure of Myanmar Asset emergency and crisis
management is categorized into a 3-Tier response level. Myanmar Asset
Emergency Management Team will be activated on Tier 2 and/or Tier 3 since

the notification and request support from ERT Leader (OSC).

Figure 11.1 shows the Myanmar Emergency Management Team organization
structure.

PTTEP emergency & crisis organization includes representatives of PTTEPI
management team, from all departments. This organization also liaises with

PTTEP Corporate, Myanmar authorities and other strategically important
stakeholders. In case of any emergencies, all employees, contractors and third

party personnel have an emergency role to play as specified in site specific ERP
and PTTEPI Emergency & Crisis management plan respectively. The emergency
duties range from standing by to directly carrying out emergency response
operations.

The structure of emergency organization and communication flowchart is
shown in Figure 11.1 and Figure 11.2.

Full details on PTTEPI's emergency plan are provided in PTTEPs SSHE

Management System.

During an incident, PTTEP will communicate the event to the relevant
Myanmar authorities.

ENVIRONMENTAL RESOURCES MANAGEMENT PTTEPI
MYANMAR ZAWTIKA OFFSHORE EMP NOVEMBER 2022

11-204



Figure111 = Myanmar Emergency Management Team Organization
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Figure112  Notification and Communication Flowchart
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Source: PTTEPI, 2019
11.1.5 Monitoring Plans

The ETM Leader (Affected Operation VP)to continual monitor and identify the

situation of the emergency and decide whether the situation is or likely to
escalate to become a crisis. Also, the ETM leader will monitor and follow up

Incident Action Plan implementation. The Environmental Report will include
the item listed in Table 11.1.
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Table11.1 Environmental Monitoring Recording

Project Activity / Monitoring Measures Reporting

Environmental Aspect

Incident reporting Details of any environment Incident report
or social Incidents forms

Accidental Releases and | Safety record Safety record

Leaks

Non-Compliance Non-Compliance with EMP [ Inspection

Reporting check sheets

Source: PTTEPI, 2019

11.1.6 Projected Budget and Responsibilities

The budget for the emergency response is within the operational cost of the
Project. The estimated budget for the emergency response is 100,000 USD/ year.

The responsible parties for conducting this management plan are presented in

Figure 11.2.
11.2 ASSET CRISIS MANAGEMENT PLAN
11.2.1 Objectives

The PTTEP's Myanmar Asset Crisis Management Plan covers the processes to
manage potential crisis or crisis situation to all Myanmar Asset operations,
avtivities and projects by the Crisis Management Team (CMT). The pupose of

this plan is to clearly define roles and responsibilities of the CMT and to
efficiently and effectively manage the potential crisis or crisis situation then to
resume normal operations as soon as possible.

11.2.2 Legal Requirements

The Asset Crisis Manangement Plan will be conducted with consideration to
the identified laws and regulations for Emergency Management Plan and Crisis
Management Plan in Section 11.1.2.

11.2.3 Implementation Schedule

The Asset Crisis Management Plan will be implemented throughout the entire
operation phase of the Project.
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11.2.4 Management Actions

A crisis is determinted as a major or catastrophic event (out of control
emergency). A crisis could result in sustained national impacts over a prolonged
period of time. An example of a crisis situation includes terrorism that results in
extraordinary levels of mass casualties, damage, or disruption severely
affecting the population, infrastructure, environment, economy, company
reputation, national morale, and/or government functions. During an incident,

PTTEP will communicate the event to the relevant Myanmar authorities.

Figure 11.3 shows the Myanmar Crisis Management Team (CTM) organization
structure.

Figure11.3  CMT Organization

Asset CMT
Led by Designated Asset CMT
Leader follows Asset CMP

o oflcn btk opera g Myanmar Asset GM
(CMT Leader)

Event Logger —

All Non-:ﬁffected Technical Support Team Business Services Team
Operation VPs | SSHE Manger - Finance & Accounting
| HR Manager I Procurement & Contract

- IT

I Legal Manager

I External Relation Manager

Source: PTTEPI, 2019

11.2.5 Monitoring Plans

After an emergency and crisis are over and no further actions are outstanding,
the Business Continuity Plan (BCP)shall be monitored and assess unti return to

normal status.
11.2.6 Projected Budget and Responsibilities

The budget for the emergency response is within the operational cost of the
Project.

The responsible parties for conducting this management plan is the presented
in Figure 11.3.
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11.3 SPILL CONTINGENCY PLAN
11.3.1 Objectives

PTTEP Myanmar Asset Spill Contingency Plan (11027-PDR-SSHE-501/03-R02) is
developed to provide detailed actions to be implemented to personnel who may
be involved in a spill response related to PTTEP Myanmar Asset's operations,

specifically PTTEP Myanmar Asset's Emergency Response Team (ERT) in case
of spills with the objective to:

o Ensure minimal adverse effect to the environment,

e Minimize the spread of hydrocarbons,

o Provide the tools to identify the most appropriate response tactics,
o Protect sensitive areas and

» Mitigate negative effects.

11.3.2 Legal Requirements

The Asset Crisis Manangement Plan will be conducted with consideration to
the identified laws and regulations for Emergency Management Plan and Crisis
Management Plan in Section 11.1.2 with addition of:

e Myanmar Port Authority Law, 2015

e Petroleum and Petroleum Product Law, 2017

11.3.3 Implementation Schedule

The Spill Contingency Plan applies to all operational sites within Myanmar
Asset and to all personnel including contractors.

11.3.4 Management Actions

Generally the response structure for a spill is the same as a response to any
incident as defined in the Zawtika Offshore Field Emergency Response Plan
(Myanmar-0550-PLN-006), Emergency Management Plan 11027-PDR-SSHE-502-

006-R00)Localised spills (known as Tier 1) will be managed by personnel and
equipment on site / vessels. Vessels are required to have their own Shipboard
Oil Pollution Emergency Plans (SOPEP"s). For larger spills (known as Tier 2 or 3)
which would require Regional or International assistance then PTTEP
Myanmar Asset via PTTEP/PTT has in place a worldwide agreement with Oil
Spill Response Limited (OSRL) in Singapore. OSRL will make ready their
equipment dncluding aircraft) while awaiting the official mobilisation
notification from PTTEP.Other operators in Myanmar could assist for Tier 2 and
3 but their stock of spill equipment is minimal within Myanmar as the
production is generally gas / condensate. During an incident, PTTEP will

communicate the event to the relevant Myanmar authorities.
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Moreover, Myanmar Asset Spill Contingency Plan, under “International
Convention on Oil Pollution Preparedness, Response and Co-operation (OPRC-
1990)” and “National Contingency Plan for Marine Pollution” so any incident
must be reported to Department of Marine Administration as following:

Name:

Hot Line (24 Hour):

Name:

Address:

Telephone:

Fax:

Email:

Myanmar Maritime Police Force,
+95 1 555006, +95 9 426564152

Maritime Rescue Coordination Centre
Monkey Point Street, Botataung Township, Yangon
Myanmar

+951 202417

+951 202417
mrcc.myanmar2012@gmail.com;
mrcc.yangon@mptmail.com.mm

Competent National

Department of Marine Administration

Authority:
National Contact .
) Director

Point:
Maritime Safety, Security and Environmental
Protection Division, Department of Marine
Administration, Ministry of Transport and
Communications

Phone: Duty Officer (Hot Line): +95 1 9010038
Ph: +95 1 556097, Fax: +95 1 397641

Email: sse@dma.gov.mm, dma@motc.gov.mm

Address: No-363/421, Corner of Merchant & Theinbyu
Road, Botataung Township,
Yangon, Myanmar

Name: Marine Environment, Myanmar Port Authority
(MPA), Pollution Report

Address: Duty Officer (Port Tower)

Phone : +951 388 068

E-mail :

mpa@mptmail.net. mm

Spill incident alert procedure and action are shown in Figure 11.4
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Figure114  Spill Alert Procedures and Actions
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Team and Corporate Corporate Crisis m"!d h-am!:gmm*hdmmpi_m:auns
Crisis Management Management * Activate 0il 5pill Response Limited
Team Team

Source: PTTEPI, 2019

11.3.5 Monitoring Plans

o Undertake gas monitoring before entering high risk area

« Maintain continuous gas monitoring to ensure there is no explosive risks
and no health and safety risks associated with the operation
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Table 11.2 Spill Monitoring Recording

Project Activity / Monitoring Measures Reporting
Environmental Aspect
Incident reporting Details of any spill incidents | Incident report
e.g.,, source of spills, amount | forms
of spills, types of
hydrocarbon spill)
Accidental Releases and | Safety record Safety record
Leaks
Non-Compliance Non-Compliance with EMP [ Inspection
Reporting check sheets
Source: PTTEPI, 2019
11.3.6 Projected Budget and Responsibilities

The budget for the emergency response is within the operational cost of the
Project.

There are two (2) levels of emergency organization managed in the PTTEPI as

follows:

o The on-site emergency organization level that is under the responsibility
of the On Scence Commander (OSC) including On-Site Spill Response
Team Leader SRTL), OnSite Spill Response Team (SRTL),
Admisnitrstion snf Logistic Team, and Event Log Keeper; and

o The Emergency and Crisis Management level which is under the
responsibility of Duty Manager in Yangon.

11.4 Browout CONTINGENCY PLAN
11.4.1 Objectives

Blowout Contingency Plan (BCP) is to enable the swift and effective
mobilization of the PTTEP Operations, external resources to combat and
minimize the effects of a blowout. Because of the nature of this type of
emergency initial actions can considerably affect the latter stages of control.
Delays of critical actions can cause knockon effects, which would hamper later
efforts to control the situation. For example, a minor leak can be easily
controlled, but given time, it may escalate into a major fire and explosion.
Therefore, it may be important to act quickly in the initial stages of the event.
The Contingency Plan provides, or indicates, the source of information to
enable all those involved in combating the emergency to take the initial, crucial
actions required.

The BCP is not a replacement for other manuals such as the PTTEP “Duty
Officer and Emergency Control Group Manual". The BCP is to be used in
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conjunction with these manuals and bring specific information to handling a
blowout. The BCP does not discuss procedures intended to prevent a loss of
well control. The BCP presents only the reactions expected for well control
incidents.

11.4.2 Legal Requirements

o The Management Plans will be completed in accordance with MARPOL
requirements and National Emission (Quality) Guideline by MONREC.
The plans also consider national legislation is provided in Chapter4.

11.4.3 Implementation Schedule
The BCP will be enacted throughout the life of the Project.

11.4.4 Management Actions

This BCP covers drilling and well intervention activity for Myanmar Asset
Offshore Myanmar (Bay of Bengal, Gulf of Martaban) and Myanmar Asset
Onshore.

Well control situations require unique equipment, services and procedures to
ensure safety, to minimize loss and deal with the problem in an efficient and
effective manner. This BOCP addresses the need for an operational plan
completes with evaluation of the situation and a mobilization scheme.

The most important consideration in the early stages of a blowout, second only
to personnel safety, is the mitigation of damage. The BCP includes damage
control measures that may be implemented before the Blowout Contingency
Task Force (BCTF) takes command of the well control situation and a Well
Control Team arrives.

At times these procedures may conflict with personnel safety which must
remain the paramount consideration. These situations require common sense
and professional judgment on the part of the person(s) who are directing any
mitigation efforts and are in charge of operations. NOTE: No operation should
be undertaken without prior assessment of the risks to personnel involved.

11.4.5 Monitoring Plans

The monitoring plan for the BCP shall follow the same monitoring plan as per
the Emergency Management Plan.

11.4.6 Projected Budget and Responsibilities

The budget for the emergency response is within the operational cost of the

Project.
11.5 TROPICAL STORM RESPONSE PLAN
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11.5.1 Objectives

The purpose of this procedure is to provide guidance on coordination of
response to a Tropical Storm, Severe Tropical Storm, Cyclone or Super Cyclone
with the following objectives:

o Protect life and maximize safety of personnel;

o Prevent damage to the environment e.g. oil spill);

» Prevent damage to facilities and vessels; and

o Safely minimise disruption to operations and protect company
reputation (Crisis & Business).

11.5.2 Legal Requirements

The Asset Crisis Manangement Plan will be conducted with consideration to
the identified laws and regulations for Emergency Management Plan and Crisis
Management Plan in Section 11.1.2.

11.5.3 Implementation Schedule

PTTEP's Myanmar Asset Tropical Cyclone Procedure (11027-PDR-SSHE-507-
R05) applies to the full scope of PITEP operations in Myanmar as TC can have

a significant impact not only on offshore operations but also onshore work sites
and domestic office facilities due to the associated risks presented including
high winds, increased rainfall, flooding and flash flooding and potential
damage to critical infrastructure presented by these natural hazards.

11.5.4 Management Actions

Myanmar Asset response to a TC is based on the Assets conventional
Emergency Management and Response Teams being assembled and directing
appropriate actions. Emergency Management Team (EMT)is convened at EMR
in Yangon, Emergency Response Teams (ERT) are convened at the sites
concerned. Generally the response structure for a TC is the same as a response

to any incident as defined in the Zawtika Offshore Field Emergency Response
Plan (Myanmar-0550-PLN-006), Emergency Management Plan 11027-PDR-
SSHE-502-006-R00), and Crisis Management Plan (11027-PDR-SSHE-501-005-R00).
The make-up of the ERT and EMT are the same as for responding to a major
accident or emergency, however IC or EMT Leader for TC response shall be
production and Operation support VP or hisher designated person. During an

incident, PTTEP will communicate the event to the relevant Myanmar
authorities. The Tropical Cyclone (TC) Notification Scheme, as below:
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A Tropical Cyclone (TC) will be notified to Myanmar Asset by the following means:

Forecaster

w-% m * Pradict storm track that will impact Myanmar Asset

Operations
* flert Myanmar Asset Duty by Telephone [24/7]
* [ssue storm tract via e-mail for general distribution

" Myanmar Asset Duty

* Calls out EMT |During office hours)

* Discuss with SSHE Manger and Logistics Manager for
raguirement to mabilise EMT immadiately or wait |After
office hours]

-EMT

® (P M * Request issue of official TC Alert by GM (formulated for
y— - ral issue by SSHE dut
Y- Qg = Y v)

The Alert Zones for PITEP Myanmar Asset Operations are as follows:

Mautical Miles TC Trawel Time To Myanmar fields {hours-days)

FEE% " from nstaiton At 5 Knots At 10 Knots At 15 Knots
Green 750 150 (625 days) | 75(215days) | 50 (208 days)
Yellow 600 120(5days) | 60(25days) | 0(1.6 days)

450 0 (3.75) 45(18days) | 30(1.25 days)
Red 300 &0(25days) | 30(125days) | 20 (053 days)

Personnel category and evacuation strategy for fixed or installations can be
mapped as follows:

Visitors to sites Momally evacuate during Green Aler

) Mon-essential — personnel (e )
B: Yellow ) _ deck hands) Momally evacuate during Yellow Alert

Key personnel (e.g  production, .
[ = Momally evacuate during Orange Aleri
Orange maintenance team) hy ring Crange

Momally evacuated during Crange Alert

Site Skeleton team )
e.q. last flights.
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11.5.5

Table 11.3

11.5.6

Monitoring Plans

» Emergency Response Team (ERT) to prepare and report TC readiness
mornitoring and ensure the report is submitted to Offshore Marine
Controller for distribution to Management and Emergency
Management Team (EMT);

o When the alert being issued, weather forecast and track update and
monitoring should be conducted according to levels of alert as shown in
Table 11.3.

Weather Forecast and TC Monitoring

Alert Forecast and Track Update Monitoring
Level Frequency
(o e 6 hourly weather forecast e Monitor TC path
e Track Visitor to evacuate e Monitor storm location

and time approaching the
rig/barrage/installation

6 hourly weather forecast e Monitor predicted path of

TC and windwave

Yellow | °
e Track non essebtial

personnel to evacuate conditions at site

e Monitor storm location
and time approaching the
rig/barragesinstallation

e 3 hourly weather forecast

e Track all
evacuate

Orange
personnel to

e 3 hourly weather forecast

e Track no evacuation

Projected Budget and Responsibilities

The budget for the TC emergency response is within the operational cost of the
Project.

The ERT and EMT responsible for conducting the Tropical Storm Management
Plan are the same organization as defined in Emergency Management Plan and
Crisis Management Plan. However, the Incident Commander ICyEMT leader
for TC response shall be Production and Operation support VP or hisher
designated person.
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11.6

11.6.1

11.6.2

WASTE AND WASTEWATER MANAGEMENT PLAN/PROCEDURE

Objectives

A Waste and Wastewater Management Plan will be prepared to outline the
methods and practices to meet the requirements of this EMP and applicable
regulations.

The objectives of the plan are to:

o Ensure waste is managed in a controlled and appropriate manner in
compliance with statutory requirements concerning the management of
waste;

o Ensure resources are recovered where possible and safe to do so, for re-
use and recycling;

o Detail responsibilities, both offshore and onshore supply bases) for
waste management;

o Outline the appropriate handling, storage, transportation and disposal
of waste; and

o Describe the recording and tracking for all wastes generated d.e. waste
manifest).

Legal Requirements

The Waste and Wastewater Management Plan will be conducted in accordance
with Myanmar National Environmental (Quality) Emission Guidelines (2015).

Additionally, the Waste Management Plan will be conducted with
consideration to the following laws and regulations:

e Myanmar Agenda 21 (1997);

« Environmental Conservation Law 2012);

« Environmental Conservation Rules, motification no. 50,2014,

o Environmental Impact Assessment Procedure, notification no 616,2015);

« National Environmental Quality (Emissions)Guidelines, motification no.
6152015,

o Petroleum exploration, drilling, appraisal and production law (2019);

o The Oilfields Act (1918) @mended in 2010);

o Conservation of Water Resources and Rivers Law 2006);

o The Protection of Biodiversity and Conservation Areas Law 2018;

o Freshwater Fisheries Law, 1991;

o Waste Management Strategy and Action Plan for Myanmar (2017-2030);

o The International Convention of Pollution from Ships MARPOL),
o Factories Act, 1951; and
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11.6.3

11.6.4

o The Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal (2015).

Other internal requirements and policies that will govern the conduct of Waste
Management Plan includes:

o PTTEP Myanmar Asset Waste Management Procedure (11027-PDR-
SSHE-503/01-R02) where it aimed to provide compulsory requirement for
effective waste management covers waste management planning,
classification, segregation, packing, labelling, storing, transportation,
treatment, disposal and reporting. The requirement shall be applied to
non-hazardous, hazardous waste and Naturally-Occurring Radioactive
Materials NORM) waste which are generated from PTTEP Myanmar
Asset sites;

o PTTEP Myanmar Asset Safety, Security, Health and Environment
(SSHE) Policy whereby states their commitment to safe Exploration and
Production (E&P) Operations in Myanmar with an ultimate goal of
“Target Zero - Nobody Gets Hurts in Our Operations” which covers (1)
Zero Injury, 2) Zero Major Accident (e.g. zero major hydrocarbon leak,
vehicle accident, ship collision), and (3) Zero Spill or External Complaint
(e.g. zero complaint by authoritiess communities/ sea users); and

o PTTEP Myanmar Asset SSHE Management System (11027-PDR-SSHE-
000-001-R01), whereby this document concentrates on SSHE critical
activities, ensuring that at Asset Management level they are identified,
properly monitored and controlled. By alignment with the Corporate

SSHE MS, this SSHE MS is aligned to industry models and ISO 14001
standards.

Implementation Schedule

Waste Management Plan will be implemented throughout the entire operation
phase of the Project.

Management Actions

The following management actions and mitigation measures for controlling and
managing waste generated from the Project operation will be undertaken. These

actions have been extracted from Chapter 8 of the EMP Report and summarised
as below:

General

o Waste will be handled, stored and transported in a manner that reduces
risks to the environment. Different treatment or procedures are provided

according to its type;
« Store waste in the secure container with proper label;

o Separate hazardous waste and material from the non-hazardous;
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o Labelled all dispose waste;
o All the waste shall be temporarily stored at ZPQ waste storage building,

Hazardous waste will be transferred to approved waste management
facilities while non-hazardous waste will be sent to disposed at

Myanmar Oil and Gas Enterprise MOGE) or Yangon City Development
Committee (YCDC) for final disposal by means of disposal yard and
incineration; and

o Keep the records of waste inventories including types and quantities
updated.

Hazardous Waste

o Separate hazardous waste from general waste and store in proper
labelled container and storage area according to types of wastes;

o Hazardous wastes must be stored in a safe and durable container,
suitable for transfer, and be placed in a location far from ignition sources
until disposalitreatment;

o Prohibit any discharge of hazardous waste into the sea;

o Used oil and oil-contaminated waste shall be stored separately with
labels for disposal;

« Ensure manifest of hazardous waste is kept; and

o Harzadous waste will be stored on the hazardous waste skip then
trnasfering to Thaketa Support Base (KTA) for temporary storage and

continue to certified or qualified waste management facilities for final
disposal.

Non-Hazardous Waste

o Segregate non-hazardous waste including food waste, paper,

aluminium can, glass, rag and other wastes in separate containers or
proper areas;

o Separate and store each type of waste (separate non-hazardous waste
and hazardous waste) into appropriate containers having clear labels;

o General non-hazardous waste will be transferred to (TKA) then
immediately delivery to either MOGE or YCDC for final disposal;

o Biodegradable waste (food waste and sweage) will be treated on site in
line with MARPOL and dumpted at sea; and

o Recyclable and reusable waste shall be handed over to local villagers for
further reuse or recycling shop for further process, as appropriate.
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Wastewater

o Treat all domestic wastewater discharge according to Myanmar
requirement;

o Large operating vessels over 400 gross tons) shall comply with the
requirements of MARPOL 73/78;

o Operate offshore facilities in compliance with the requirements under
MARPOL 7378 and PTTEP's Myanmar Asset Waste Management
Procedure;

o Discharged wastewater requirements as outlined by MARPOL 73/78

and Myanmar's Environmental Quality Emission Guideline;

» Good treatment efficiency of the waste water treatment system. Perform
routine inspection and maintenance of waste water treatment system;

» Reduction of oil and grease content in water or wastewater. Use Total
Petroleum Hydrocarbon (IPH) onboard analyzer to monitor oil and
grease content in water or wastewater prior discharge to sea;

e Produced water will be trsted to meet the country regulation (EQEG's
criteria)and dump at sea;

« Oil contaminated bilge water shall be de-oiled (.e. by oil-water separator)
prior to discharge into the sea. Discharge water shall contain less than 15

ppm oil content, as per requirements of MARPOL 73/78 Annex IV;

o Oil-contaminated wastewater separated by the Oil Filtering Equipment
on vessels over 400 gross tons shall be stored in appropriate drums for
disposal onshore as per MARPOL 73/78 requirements;

e Maintain the cleanness of deck to minimise oil and chemical
contamination in rainwater;

e Provide drip tray to collect runoff from equipment at all operational
areas. Contaminated wastewater shall be treated before discharge to

meet MARPOL 73/78 requirements prior discharge to sea;
o Qil absorbent used in case of spill on deck will be stored onboard and
disposed as hazardous waste onshore; and

o Sewage shall be treated by a wastewater treatment system on vessels
prior to discharge into the sea when in transportation more than 12
nautical miles 2222 km) from the nearest land.

11.6.5 Monitoring Plans

Detail of the monitoring plan for waste management plan, is presented in the
below table (Table 11.4).
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Table 114

11.6.6

11.7

11.7.1

Monitoring Detail of Waste Management Plan

Type of Waste Name Frequency Monitor
Waste
Non- Food Waste Monthly | e Generation Volume
hazardous | General non-hazardous * Stp rage Unit
waste _ e Disposal
waste (Mix wastes)
Plastic Bottles
Hazardous | Mixed hazardous
waste wastes e.g.
contaminated fabric,
empty container, etc.
Wastewater | Wastewater Monthly | e Generation Volume
e Storage Unit
e Disposal

Source: PTTEPI, 2019

Projected Budget and Responsibilities

The budget for this Waste Management and Wastewater Plan is within the
operational cost of the Project.

The responsible parties for conducting this management plan are as follows:

o« PMM/S Myanmar Asset SSHE Depeartment);
o PMO/L Myanmar Asset Logistic Department); and
o Site SSHE or Waste Management Oprational Personnel.

OCCUPATIONAL HEALTH MANAGEMENT PLAN/STANDARD

Objectives
The objective of the occupational health management plarvstandard is to:

o Protect, promote and maintain the health, safety and welfare of people
at work

e Advise on the provision of safe and healthy conditions by informed
assessment of the physical and psychological aspects of the working
environment

o Identify and advise management on the causes of occupational disease
and injury and the means of their prevention

o Advise on the rehabilitation and placement in suitable work of those
temporarily or permanently incapacitated by illness or injury and

o Assist in the planning and preparedness of emergency response plans.
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To achieve these aims, a team approach should be taken by occupational
physicians, occupational nurses, industrial hygienists, other occupational
health professionals, and administrative and other staff.

11.7.2 Legal Requirements

The system shall be applied to field operations in oil and gas activities, include
activity in all of the following;

Health risk assessment and planning;

Industrial hygiene and control of workplace exposures;
Medical emergency management;

Management of ill health in the workplace;

Fitness for task assessment and health surveillance;
Health impact assessment;

Health reporting and record management;

Public health interface and promotion of good health; and
Control of food, water and sanitation issues.

Other internal requirements and policies that will govern the conduct of this
management plan includes:

PTTEP Myanmar Asset Safety, Security, Health and Environment
(SSHE) Policy whereby states their commitment to safe Exploration and

Production (E&P) Operations in Myanmar with an ultimate goal
of-Target Zero - Nobody Gets Hurts in Our Operations” which covers (1)
Zero Injury, 2) Zero Major Accident (e.g. zero major hydrocarbon leak,
vehicle accident, ship collision), and (3) Zero Spill or External Complaint

(e.g.zero complaint by authoritiess communities/ sea users);

PTTEP Myanmar Asset SSHE Management System (11027-PDR-SSHE-
000-001-R01), whereby this document concentrates on SSHE critical
activities, ensuring that at Asset Management levelt hey are identified,
properly monitored and controlled. By alignment with the Corporate
SSHE MS, this SSHE MS is aligned to industry models and ISO 14001
standards; and

PTTEP Occupational Health Management Standard (SSHE-106-STD-560),.

11.7.3 Implementation Schedule

Occupational Health Management PlanStandard will be implemented

throughout the entire operation phase of the Project.
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11.7.4

Management Actions

The following management actions and mitigation measures for minimizing
impact towards occupational health will be undertaken. These actions have
been extracted from Chapter 8 of the EMP Report and summarised as below:

Implement relevant components of PTTEPI's SSHE Management System
(Annex A), including the following;

o Implement PTTEPI's Occupational Health Management Standard.

o Ensure that all employees wear appropriate PPE, and implement
PTTEPI's Personal Protective Equipment Standard.

o DPersonnel will be provided with safety training to ensure that all
workers practice under safety operation and regulation of work, as per
PTTEPI's SSHE Training & Competency Standard.

o Implement PTTEPI's Safety Case Standard.
o Implement PTTEPI's Life Saving Program Standard.

o Implement PTTEPI's Offshore Medical Emergency Response Plan
(MERD).

o Implement PTTEPI's Crisis Communications Plan.

e Provide first-aid kits and first-aid rooms on ZPQ.

o Provide proper sanitary systems including drinking water, potable
water, toilet, and waste management.

o Cooperate with the nearest health centerhospital in order to
immediately support response to emergency events, as per PITEPI's
MERP.

o Provide detailed method for working with machinesequipment.

o Provide detailed for safety operation.

o Provide SDS for all chemicals present on site (including storage area and
transfer vehicles).

o Carry out routine inspection and preventive maintenance for all
machinery as per maintenance schedules recommended by
manufacturers.

o Provide personal protection equipment (PPEsear muffear plug) to
workers working on high level noise activities.

» Provide warning labels;signs and limit working duration in high noise
area.

o Ensure all safety equipment is moved to operable locations when the
burner is installed.

o Ensure that there are instructions and procedures on how to quickly
shut down the burner to prevent a possible ignition, in case of gas
release on WP-1.

o Ensure area lighting is adequate for operation.
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11.7.5

Table 11.5

11.7.6

Provide radios to operators to inform operations to stop burning when
necessary.

Ensure all firefighting equipment including fire hose reel are ready to
use at location.

Inspect the burners for damage to pumps, connections, hoses etc, as a

part of a pre-start up process.

Check the air consumption of the burner package and pumps to ensure

adequate air flow and no conflict with ZPQ operations.

o Ensure that firewater system is pressure tested.

o Ensure that operations are continuously manned.

o Onloss of water to firewater system, stop burning immediately.

o Install CCTV to enable constant monitoring of burners.

o Ensure that adequate fire detection equipment is installed and operable.

e Burning is only to be allowed to take place according to schedule only,
(during daylight hours).

In case of emergency or major health care is needed, the site doctor will conduct
stabilization treatment; once completed, PTTEP will transport the patient via
MEDEVAC helicopter to shore and to a hospital for further treatment.

Monitoring Plans

Detail of the monitoring plan for Occupational Health Management Plan, is
presented in the below table (Table 11.5).

Monitoring Detail of Occupational Health Management Plan

Monitoring | Parameters Method Location Monitoring
Aspect Frequency

Occupational Determined | Determined | Determined | Monitor
Health case-by-case case by-case | case-by-case | when
Injury or concerns
incident case has been
raised

Source: PTTEPI, 2019

Projected Budget and Responsibilities

The budget for this procedure is within the operational cost of the Project.

The budget for this procedure is within the operational cost of the Project. The

responsible party for conducting this management plan is PTTEPI
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11.8 COMMUNITY SAFETY, SECURITY, HEALTH AND ENVIRONMENT MANAGEMENT
PLAN

11.8.1 Objectives

The objective of a community Safety, Security, Health, and Environmental
(SSHE) Management Plan is to provide a clear procedures and processes which

will be conducted throughout the Project operation to monitor and measure the
effectiveness of mitigation and management plans implementation. This will

aim to reduce the negative impacts towards the community health and safety
while maximizing area for positive contribution. Currently, there is no
community found nearby the offshore operation area, however Occupational
Health Management Plan will be implemented for Public Health Management
to achieve the aim of protecting integrity of public health.

11.8.2 Legal Requirements

The Community, Safety, Security, Health and Envrionment Management Plan
will be conducted with consideration to the following laws and regulations:

e Public Health Law, 1972;

e Protection and Prevention of Communicable Disease Law, 1995;
o Labour Organisation Law, 2011;

e Minimum Wages Law, 2013;

o Employment and Skill Development Law, 2013;

o Settlement of Labour Dispute Law, 2012;

o Workmen Compensation Act, 1923;

o Payment of Wages Law, 2016;

o Leaves and Holidays Act, 1951; and

e Social Security Law, 2012.

Other internal requirements and policies that will govern the conduct of this
management plan includes:

o PTTEP Myanmar Asset Safety, Security, Health and Environment
(SSHE) Policy whereby states their commitment to safe Exploration and

Production (E&P) Operations in Myanmar with an ultimate goal of
“Target Zero - Nobody Gets Hurts in Our Operations” which covers (1)
Zero Injury, 2) Zero Major Accident (e.g. zero major hydrocarbon leak,
vehicle accident, ship collision), and (3) Zero Spill or External Complaint

g zero complaint by authoritiess communitiess sea users).

11.8.3 Implementation Schedule

This management plan will be implemented throughout the Project operation

phase.
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11.8.4

Management Actions

The following management actions and mitigation measures for community
SSHE will be undertaken to minimise the impact generated by operation of the
Project. These actions have been extracted from Chapter 8 of the EMP Report

and summarised as below:

o Hiring of locals from -affected communities> in semi-skilled and
unskilled jobs;

e Announce job vacancies positions in advance through local sources;

« Ensure transparent recruitment procedures;

o Provide training to locals;

o Support local business by sourcing material from local and national
business;

o Provide awareness on local culture and customs as part of worker
induction training;

o Continue CSR ;

o Initiate or support development programs that catered to the local need;
o Implement PTTEP Corporate's Grievance Handling Guideline;

o Develop and implement a waste management plan to ensure adequate

and legally acceptable control and management of transport and
responsible disposal of all waste onsite and offsite are in place;

o Frequently communicate with related community and sensitive
receptor for good relationship;

o Provide health workers and clinics on-site;

o Provide a referral to nearby hospitals;

o Provide awareness on health training to all workers;

o Implement vector control measurements d.e.fumigation for mosquitoes);

o Provide Safety Data Sheet (SDS) for all chemicals present on site;

o Hired or trained workers for qualification of transport, use, and disposal
of hazardous material;

e Inform communities about Myanmar Asset Emergency Management
Plan in detail; and

o Set up warning signs, lighting, and fences as proper to warn locals of

access road and the pipeline safety zones.
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11.8.5 Monitoring Plans

Table 11.6 Monitoring Detail of Occupational Health Management Plan

Monitoring | Parameters Method Location Monitoring
Aspect Frequency
Community | ¢ Determined Determined | Determined | Monitor
Heath and case-by-case case-by-case | case-by-case | when
Safety « Injury or concerns
incident case has been
raised

Source: PTTEPI, 2019
11.8.6 Projected Budget and Responsibilities

The budget for this procedure is within the operational cost of the Project.

The budget for this procedure is within the operational cost of the Project. The
responsible party for conducting this management plan is PTTEPL

11.9 MAINTENANCE PLAN

Depending on the equipment, there are different maintenance schedules such
as weekly, monthly, 3 monthly, 6 monthly, yearly and so on according to their
respective manufacturing instructionnmanual. PTTEP will ensure all

maintenance activities for all equipment are conducted appropriately, and
according to schedule.

Pipeline maintenance will be conducted according to the Pipeline Integrity
Management System (PIM), which also presides over three (3) parts as follows:

1) Corrosion Management (As per Myanmar-13264-GDL-028: Zawtika
Corrosion Management Guideline)

o Corrosion management activities and their frequency are listed in
Table 11.7.

2) Inspection (As per Myanmar-13264-GDL-192: Pipeline Internal
Inspection Guideline and PTTEP Corporate PEGS Pipeline External
Inspection Guidelines)

o Inspection activities and their frequency are listed in Table 11.8.

3) EPRS Emergency Pipeline Repair System as per PTTEP Corporate PEGS

guidelines)

o As per PTTEP Corporate EPRS guideline, all EPRS materials were
purchased and stocked at RSB - Ranong Supply Base, Ranong,

Thailand.
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Table 11.7

Table 11.8

Corrosion Management Activities

No | Activity Description Purpose of Activity Frequency of

Activity

1 | Corrosion Probe Corrosion Monitoring | Every 1-2 months

2 | Residual Corrosion | Corrosion control Monthly

Inhibitor

3 [ Residual Iron Content Corrosion Monitoring | Monthly

4 | Residual Free Chlorine | Corrosion Monitoring | Monthly

5 | SRB - Sulphate Reducing | SRB monitoring Monthly

Bacteria monitoring

6 | BiDi Cleaning

Corrosion Control

Every 4 months -+
With MFL

inspection

Inspection Activities

No | Activity Description

Purpose of Activity

Frequency
Activity

1 |In Line InspectionILI | Pipeline Internal | Every 5 Year or PIM
(Magnetic Flux Leakage - Inspection study results
MFL Inspection)

2 | Remotely Operated | Pipeline External | Every 5 Year or PIM
Vehicle ROV) Inspection | Inspection study results
(Note - Freespan
Rectifications are

analysis Study)

performed after ROV
inspection and Freespan

3 | Pipeline  Riser

Mean Sea Level)

Part

inspection (Above MSL -

Riser Inspection

Every 1 Year and 5
Year

The budget for implementation of the following sub-plans are included in the

operational cost as stated in the EIA, and therefore is not possible to separate
the budget for each of the project sub-plan individually.
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CAPACITY DEVELOPMENT AND TRAINING

PTTEPI has an SSHE Training & Competency Standard. The purpose of this
PTTEPI SSHE Training and Competency Standard is to ensure that:

o SSHE Training and Competency requirements defined for each position
are appropriate to the workplace, job and risks involved.

o Ensure that these requirements are translated into reality by developing
an appropriate programme of competency assessment and training,

o Ensure that personnel competency standards are established and
personnel competencies assessed against those standards.

There are the following specific requirements within PTTEPI's Training and
Competency Standard:

o For all persons working offshore require T-BOSIET with Emergency
Breathing System (EBS) and Travel Safely by Boat (TSB). Four year
refresher at an OPITO approved training provider. Persons without the

Emergency Breathing System (EBS) or Travel Safety by Boat (TSB) can
still go offshore. Thailand equivalent courses are acceptable but

personnel are recommended to attend the OPITO course as soon as
practicable.

o All persons working offshore (Category B or C) require International
Minimum Standard Safety Training IMIST OPITO approved course).
For those personnel working on drilling rigs this is recommended.
IMIST is an e-learning based course.

o All personnel who visit or work on ZPQ require during the first day on

board a specific free fall lifeboat induction including how to board and
how to be secure inside the lifeboat. This needs refreshing annually for

all personnel. This is a practical course including entering the lifeboat.

e ZPQ coxswains must attend the OPITO Offshore Lifeboat coxswain
training for Freefalls. Refresher two years.

o Elearning is in many cases the preferred training method for routine
SSHE training,

o Where they exist, OPITO Competence Standards are the basis for the
training and competence requirements within PTTEPL Attention is
drawn to OPITO Guidance for ‘Effective Management of Competence

and Training in Emergency Response in the Oil and Gas Industry.
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13 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE

13.1 SUMMARY OF PREVIOUS PUBLIC CONSULTATION CONDUCTED DURING ESHIA

As part of the ESHIA carried out by Pro-En Technologies, Ltd., in 2010, public
consultation activities were conducted. Details of these activities are presented
in this section. It is noted that many of the public consultation activities were
focused on the onshore components of the Zawtika Project. However, given the

interconnected synergy between offshore and onshore activities, the
consultations are still relevant to the offshore activities as well.

13.1.1 Purpose of the Public Consultation
The purpose of the previous Public Consultation activities was to:

¢ Inform relevant stakeholders of the project details and to get feedback,
suggestions and recommendation from such stakeholders;

e Study the general social and health conditions of the relevant
stakeholders of the project;

e Provide the information to stakeholders and to gain an appreciation and
understanding of the project and to qualify and quantify socially
sensitive receptors; and

e Assess potential positive and negative impacts of the project on social
and health conditions and to propose mitigation measures to minimize
or eliminate impacts.

13.1.2 Methodology and Approach

The public consultation activities were conducted during January 10-11 2009.
Activities primarily consisted of focused group discussion meetings with the
targeted communities, in-depth interviews with key informants of each

community, community visits and interviews with questionnaires for

household level.
13.1.2.1 Study Area

The study area focused on Daminseik communities where the offshore pipeline
connected with onshore pipeline route, and especially the fishery
concessionaries Block D18 to D24 from the Department of Fisheries, Myanmar
and Fishing Companies, Thailand.
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13.1.2.2 Stakeholder Identification

Prior to conducting the survey, key stakeholders were identified based on
project location and potential impacts from project activities in order to ensure
that the samples were representative.

Based on screening and stakeholder identification, the following key
stakeholders were focused on for the consultation activities:

o Community leaders of target community which comprise of the Village
Peace and Development Chairman (VPDC) of Daminseik village and
other key participants.

o Key informants of the community School master, Doctor).

o Government agencies such as MOGE and the Department of Fisheries,
Myanmar.

¢« Head of households in Daminseik local communities.

» Fishing concessionaires and fishing companies.

13.1.2.3 Population Size and Sample Distribution

Sample size was statistically analyzed from a total number of households in
each target community or from 1,788 households. The Taro Yamane method

(1970) was applied to estimate sample size. The number of samples in each

community was determined depending on zone of influence or location of each
target community along the Zawtika onshore gas pipeline route. The number of

samples collected from each community is shown in Table 13.1.

Table 131 Number of Samples Collected from Each Community

Number of Target Samples

Number of W@ No.of
. . 0.0
Community Household Samp.lmg Samples as ool
Proportion (%) Planned P
Collected
*10%)
Daminseik 110 20 72-88 96
Phaungdaw 455 15 54.-66 86
Kaunghmu 230 15 54-66 70
Ohnbinkwin 550 20 72-88 96
Mighaungaing 400 15 54-66 79
Shinbyan 43 15 54.-66 61
Total 1,788 100 360400 478
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13.1.2.4 Field Survey

The field survey during public consultation primarily consisted of focus group
meetings and interviews with questionnaires, as follows:

1. Focused Group Meeting

This method was used with the concerned community leaders, referred
to as Village Peace and Development Chairman (VPDC) of each target

community and the key informants in each community such as school
masters, teachers, doctors and related local government agencies.

The focused group meetings in the Daminseik area were conducted
during January 10-11 2009 in order to disseminate project information,
obtain cooperation and support in terms of community data and
information and a sharing of viewpoints on the project.

The topics discussed and information disseminated during the
consultation meetings with stakeholders included project information,
socio-economic data, environmental/ cultural resources, health data and

opinionvsuggestion including recommendations to the project operation.

2. Consultation Meeting with the Representative of Department of
Fisheries, Myanmar

The appointment with the representative of the Myanmar Fishery
Office, Mr. Hla Win, Dy. Director - General (Rtd), Department of

Fisheries and Advisor of Myanmar Fisheries Federation, was held in
Yangon, Myanmar on January 22, 2010.

The meeting aimed to inform him about the project, disseminate project
information, give him the tentative schedule and get his opinion,
explore details of fishing ground areas and fishing companies who
granted the fishing blocks and get his suggestions and
recommendations toward the project.

3. Consultation by Telephone with the Fishing Companies

Based on data obtained from the consultation meeting, there are three
@ fishing companies granted fishing rights of Myanmar offshore fishing

areas offcoast of Thanintharyi Division, ie. Siam Jonathan, Saeng Arun
Fishing and Ryuji International (Thailand), all of which are Thai

companies.

The meeting was made with representative of Siam Jonathan,
MrJirawat Supaseanand and Mr. Chai, using telephone interview on
February 15, 2010.

The meeting aimed to inform about the project, disseminate project
information, give them the tentative schedule and get their opinion,
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13.1.2.5

13.1.3

explore details of fishing status, and perceive opinions, suggestions and
recommendations toward the project.

4. Interview with Questionnaire

Interviews were performed with the head of the households and the
owner of the commercial units in each target community. The survey
was performed using a social and health questionnaire, which collected
key information on Demographics, Livelihood and Socio-economics,
and Health.

Structure of the questionnaire consisted of personal description of
interviewee, Description of household member, Description of land,
house and settlement, Description of household occupation and
economy, Public health and use of local amenities and Marketing

survey.
Data Evaluation and Analysis
Data from the survey was analyzed by SPSS software. The results were
interpreted using in-depth interview data to describe the existing socio-
economic and health conditions of each community.
Summary of Consultation Activities Carried Out
A schedule of the stakeholder engagement and public consultation activities
carried outis shown in Table 13.2.
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Table 132 Details of Stakeholder Engagement and Public Consultation Activities

Date Location Stakeholders Main Events and Tools Number of Objectives
participants

10-11 Jan 2009 Daminseik . Village Peace and Development Chairman Focused group meeting e  Approximately Introduce project and project
(VPDC)and master of Daminseik village and e  Consultation meeting 20 people operator.
other key participants. e Interview with e 23 people e Dissiminate project information,
2. Master of Daminseik post primary school. questionnaires e 96 households impact and benefits to local.
3. Key informants such as household leader, o Get feedback, suggestion and
fishermen and rubber tree agriculturalists. recommendation toward the
project.

e Collect socio-economic and health
data of the community.

22 Jan 2010 Yangon 1. Representative of Department of Fisheries, e Consultation meeting e 5people e Inform of project activity.
Myanmar and Myanmar Fisheries Federation. e Explore key issues and concerns of
stakeholder regarding fishing

activity.
e Getfeedback, suggestion and
recommendation toward the

project.
15 Feb 2010 Bangkok 1. Fishing companies who granted offshore e Consultation meetingby | e 3 people e Inform of project activity.
fishing area from Myanmar government. telephone e Explore key issues and concerns of

stakeholder regarding fishing
activity.

o Getfeedback, suggestion and
recommendation toward the
project.
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13.1.4 Summary of the Results from Public Consultation

The public consultation activities were conducted with input and coordination
from all stakeholders such as community leaders, school masters, doctors/

public health officers, government agencies from PTTEPI, Pro-En, MOGE and

subcontractor GEOCOMP, and the target stakeholders of Daminseik
communities.

Feedback, recommendations and suggestions from all participants regarding
environmental, socio-economic and health mitigation measures are

summarized in Table 13.3 and Table 13.4 below:

Table 13.3 The Findings from the Meeting

Date/Locations Participants Results from the meeting
January 10, 2009
Daminseik village at | - VPDC Chairman 1. The participants agreed with the project.
Village hall - VPDCs Secretary 2. Community requested support from the
- VPDC's member project on the following issues;
- Fire Brigade staff -Local employment
- Villagers -Improve the public health system
- ESHIA team -Support school activity
No. of participants was -Support new generator.
15 people 3. Community concerned was fire especially in
the dry season.
January 11, 2009
Daminseik village at | - School master 1. The participants agreed with the project.
- Daminseik School | - Doctor 2. They requested for project support on
- Health care center | - Fishermen educational and medical tools.
- Fishery group - ESHIA team
No. of participants was
3 people

Source: Pro-En Technologies Limited, 2009.
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Table 134 Summary of the Findings from the Consultation with the Department of
Fisheries, Myanmar and Fishing Company

Topic of Discussion Finding results from the meeting

Department of Fisheries, Myanmar

1. Project information e No question on project information because the
department was familiar with oil and gas activity.

e Require more information on exact pipeline routes and
construction schedule.

2. Fishing data e There are 2 patterns of fishing in Myanmar waters,
fishing right and joint venture.
¢ In Tharnintharyi offshore (project area), apart from local

vessels, there are 700 fishing boats from 3 fishing
companies granted commercial fishing rights in
Myanmar waters. All are Thai companies and are as

follows;
- Siam Jonathan 500 fishing boats.

- Ryuji International (Thailand) 100 fishing boats.
- Saeng Arun Fishing 100 fishing boats.

3. Recommendations  towards e The government is pleased to cooperate with PTTEPI
the project and think that there will be no problem or impact to the
fishery.

e It is not required to contact all fishing companies
regarding project construction. The Department of
Fisheries will inform to all relevant fishing companies.

¢ He requested to send project details of the pipeline
route and project schedule to the department prior to
commencing construction.

Fishing Company
1. Project information e No question on project information but require
construction schedule to inform to all joint fishing boats.
2. Fishing data e The company is licensed for 500 fishing boats but
currently only 300 fishing boats operate.
e Some of the fishing area is close to the project location.
e Fishing season is during October to December on each
year.
3. Recommendations  towards ¢ No recommendations or suggestions towards the
the project project.

Source: Results from interview on 15th February 2010, Pro-En Technologies Limited, 2010

PTTEPI took the above points into consideration when preparing mitigation
measures for the Project.

13.2 ONGOING AND FUTURE CONSULTATION

Currently Zawtika Offshore Project is in the operation phase of gas production
for domestic use and export to Thailand. There are a number of ongoing
consultation activities onshore near Daminseik village, Kanbauk village, Yebyu
Township and Dawei Township for Zawtika Operation as well as other project
drilling activities. Therefore, PTTEP maintain good relationship and
understanding with the surrounding communities and Government
Authorities. These ongoing activities include project information disclosure,
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13.2.1

13.2.2

13.2.2.1

13.2.2.2

grievance procedure, and corporate social responsibility (CSR) activities, which

are summarized in this section
Project Information Disclosure

PTTEPI's Project Information Disclosure for this project will provide
information on environmental, social and health as per regulatory
requirements.

PTTEPI will disclose any reports or documentation (such as this EMP) on their
company website (https./myanmar.pttep.com), as well as at the PTTEPI office in
Yangon, if required by Myanmar authorities. MONREC will also disclose all
EMP, IEE and EIA reports on their website accordingly.

Grievance Procedure

A grievance, or opportunity to comment, mechanism will be created by the
Project Proponent so that stakeholders can raise questions or concerns with the
Project and have the concerns addressed in a prompt and respectful manner.

Should a grievance or complaint be made, the complaint/grievance will be
received by a Community Liaison Officer or similar. The grievance will be
recorded and investigated and responded to.Should the complainant not accept
the response, a review will be carried out. Once resolved, the grievance will be
closed out and recorded in the grievance register.

Purpose

The aim of Grievance Handling Guideline is to establish a formal process
allowing people, communities or groups to raise complaints regarding any
impact related to activities of PTTEPI or its subsidiaries, and also to ensure that
these complaints are addressed and resolved appropriately.

The Guideline included many topics from personnel roles and responsibilities,
grievance process and registration to the investigation, resolution, and closeout
process (Accepted or Rejected).

Grievance Handling Process

There is two 2) forms of data collection in the grievance handling process. On

one hand, the Grievances will be record all grievance throughout the process in
the Grievance Record Form. On the other hand, the grievance management

process will be record with PTTEP web based Incident Management System
IMS). The tool will track and record all the processes from the grievance

registration to closeout.

The Grievance Handling Process is presented in Figure 13.1
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Figure131  Grievance Handling Process

Grievance

1. Grievance Receipt and Registration

2. Investigation

3. Resolution

4. Close out

5. Lesson(s) Learnt

Source: PTTEP, 2019, modify by ERM, 2019

This Grievance Handling Guideline is applied to all of PTTEP's assets, domestic

and international, and covers the entire lifecycle of the assets or operations from
inception through decommissioning and abandonment. PITEPI's Grievance

Handling Guideline, which defines all scope and processes of the grievance
process in detail.

13.2.3 Corporate Social Responsibility (CSR) Activities

There are currently a number of ongoing CSR activities taking place by PTTEPI
under the Zawtika Project. These activities have the objective to uplift quality of
life and gain favourable relations from all stakeholders in the operating area.
The CSR program for the Zawtika Project consists of 3 main sectors: <Health,
Education and Community Development Sector.

The CSR budget for this Project is required to be approved by MOGE annually,
PTTEP will therefore propose approximately 500,000-600,000 USD which is

similar amount with previous years; however, this can vary depending on
MOGE's approval The CSR budget used for 2019 was 588,500 USD; therefore,

the proposed budget for 2020 is nearly 600,000 USD. The budget is planned to
be used for continuing the development of work program, which includes:
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« Higher Education Assistance for Development Scholarship

o Educational Program

o Parasite Free School Program

o Construction of Public Infrastructure or Utility

o Waste to Energy Program

e Monastery support

o Community support and Emergency relief

« High Vocational Diploma Scholarship

e Monastery /Cultural Support

o Charitable CSR Activities among Staff & Family, Government,
Contractors

o Technical Capability Building and Development Program incorporative
with Ministry of Energy and Ministry of Labor

The above listed work program and budget will be implemented based on
approval from MOGE.

Full details of the program can be found in Annex E. All CSR activities are
conducted in compliance with MOGE's Guidelines for Implementation of CSR

Programmes, which is shown in Annex F.
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14

14.1

14.2

WORK PLAN AND IMPLEMENTATION SCHEDULE

SCHEDULE

As stated, construction, preparation, and drilling phases have already taken
place for this Project, and Phase 1A and Phase 1B are ongoing for the production
phase which infill well drilling may be proceeded for the remaining slot of
existing wellhead platform in order to maintain the gas production from
Zawtika project.

COSTS FOR IMPLEMENTATION

The costs for implementation of mitigation measures are included within
PTTEPI's operation costs, and are therefore not possible to individually specify,

but PTTEPI has estimated the cost to be over 1 million USD per year for all
mitigation measures.

The estimated costs for implementation of the annually monitoring program is
100,000 USD and Tri-annually program is 500,000 USD due to high cost of

seawater and sediment monitoring. In addition, the total contribution on CSR
from 2009-2018 was 4,591,729 USD and the CSR budget used for 2019 was
588,500 USD. The planned CSR covered a varied area within Myanmar (e.g. the
operating areas, and Yangon). The type of project is be divided into four

categories: basic needs, education, culture, and environment.
Example of the projects from each category are as follows:

e Parasite Free School Program: a basic needs theme project with the

objective to reduce parasite infection rate of the students in the project
area. About 5,000 students in 35 schools benefit from the program. The

program also won Stevie Award in 2016.

e Technical Capability Building and Development: an education theme

project with the objective to increase the supply of local skilled workers
for Myanmar's development. The project initiated by corporate with the

Skill Training Center (Yankin) focusing on three training courses: welding,

electrical and Air con installation, and National Skill Standard Authority
(NSSA) level 2) assessment occupation. About 900 labours has been

trained.

e Annual Kathina and Monastery Support: a cultural theme project that

provide fund raising activities for monastery and cultural and tradition
activities. ~ Natural Resources Preservation Support Program: an

environment theme program through financial supporting to Tanintharyi
Natural Resource Project (TNRP): tree plantation project.

More details about CSR project were present in Annex E.
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Additional ECD Findings Additional ECD Comments Responses and Revisions

1. Executive Summary |
| |
2. Project Information
21. In section 34.1.1, described that | To describe separately that Revised in section 3.53.1
"Produced water is discharged | maximum oil in water of 40 (1)
overboard with maximum oil in | Ppm is for one day or for 30 Added 42 mg/1 which is
water of 40 ppm-. days. for one day according to
EQEG.
2.2. In section 3.6.1, flaring system To provide the amount of Revised in section 3.5.1
has been described flaring and to describe about Revised by adding
the flaring gas metering system further information on
whether it is available or not). the flaring which
includes the fl