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1.1

1.2

EXECUTIVE SUMMARY

INTRODUCTION

The Yadana Onshore and Offshore Gas Facilities (“the Project”) is an existing
development operated by Total Exploration and Production Myanmar
(hereafter referred to as “TEPM”), consisting of various onshore and offshore
components that extract, produce, and transport gas from TEPM’s offshore
Block M5 and M6 to onshore Myanmar and Thailand.

To comply with requirements of the EIA Procedure, promulgated on 29t
December 2015, TEPM is required to wundertake an Environmental
Management Plan (EMP) for its current operations, and submit to MNREC
(formerly MOECAF)/ECD for consideration and approval to obtain an ECC,
for its existing Yadana operations. Further details of the Yadana Project are
described in Section 3.

DESCRIPTION OF PROJECT

The Yadana field is located offshore in Myanmar in the Andaman Sea in
blocks M5 and Mé6. Following a detailed survey in the Yadana field in 1994-
1995, technical commissioning in the Yadana gas field commenced in 1998,
and commercial production began in 2000. The Yadana Field currently
produces natural gas from wellhead platforms WP1 (7 wells), WP2 (7 wells),
and WP3 (2 wells). The gas is transported through a 355.16-kilometer offshore
pipeline (from PP to PLC) and a 63.67-kilometer onshore pipeline (from PLC
to MS) for gas delivery to a power generation facility in Ratchaburi Province,
Thailand and to the Myanmar domestic market.

TEPM’s Yadana Production operations can be divided into six (6) main
components, as follows:

e Yadana Offshore Facilities;
¢ Yadana Onshore Facilities, consisting of:
o Pipeline Centre;
o Metering Station;
¢ Yangon Office;
e Thaketa Logistics Base; and
e Kanbauk Village Socio-Economic Activities.

The development of the offshore and onshore Yadana components can be
divided in to 4 phases, as follows:

Phase 1

e Three Wellhead Platforms (WP1, WP2, and WP3);
e Production Platform (PP);
¢ Quarters Platform (QP);

ENVIRONMENTAL RESOURCES MANAGEMENT TEPM
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1.3

¢ Flare Platform (FP);

e A series of bridges linking the above three facilities;

e 20” diameter flow line, 3.6 km long between WP2 and PP;

e Subsea power and control cables from PP to WP2;

e 36” diameter, 355.16 km long submarine export gas pipeline to the
west coast of southern Myanmar; and

¢ Pipeline Centre (PLC) and Metering Station (MS);

Phase 2

e Domestic Pipeline to Yangon.

Phase 3

e Medium Pressure Compression Platform (MCP).

Phase 4

¢ Addition of compression platform LCP; and
e Badamyar ongoing drilling of WP4.

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 1.1. 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 Section 6, and a list of
mitigation measures for each impact is presented in Section 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.

Note that the expected significance of the impact, as well as the residual
impact after mitigation measures, is also indicated within the tables, denoted

by the following key:

MODERATE

MINOR

NEGLIGIBLE
ENVIRONMENTAL RESOURCES MANAGEMENT TEPM
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Table1.1 Highlights of Key Potential Impacts and Mitigation Measures

Aspects

Key Potential Impacts

Key Mitigation Measures

RESE
Impact
Significance

Key Potential Impacts Common to All Phases

1. Air Quality

1.1.1.

Regularly maintain marine engines, generators and compressors.

1.1.2. Use fuel oil with low sulphur content (3% sulphur dioxide?).

. Seawater & 2.1.1. All effluent will be treated appropriately and meet discharge targets
Sediment defined by national regulation (Myanmar’s NEQG) and international
Quality standards (MARPOL, PARCOM).

2.1.2. Implement a discharge monitoring plan.
2.1.3. Used oil and oil-contaminated waste shall be stored separately with
labels for disposal onshore.

. Ecology and 3.1.1. Implement all mitigation measures for Item 2 above.

Biodiversity
. Fisheries 41.1. Communicate to Maritime and Fishing authorities regarding precise
inventory of the structures and their geographical coordinates, as well
as operating schedules.
4.1.2. Create exclusion safety zones around the equipment and installations.

. Obstruction to 51.1. Selected transport routes to avoid and minimize interference with

Navigation shipping lanes and fishing grounds. The number of journeys to be

optimized as much as possible to reduce the impact.

51.2.

Maritime authorities to be informed of the location and duration of the
activities.

5.1.3.

Special communication should be prepared to inform industrial
fishermen as well as the Fishery ministry of the operations (schedule,

1 Source: National Environmental Quality (Emission) Guidelines, Myanmar's Ministry of Natural Recourses and Environmental Conservation, (22 April, 2015)
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Aspects

6. Accidental
Spills

Key Potential Impacts

Key Mitigation Measures

location, scale of the activities) and the associated safety instructions.

Implement a grievance mechanism for fishermen (see Section 12.2.1).

Establish a security/safety zone around the rigs or platforms or
construction vessels/barges and a stand-by vessel/ chase boat to be
permanently present to warn and take necessary action if a vessel
approaches the working areas.

Vessels fitted with radar, sonar, speed log, communication equipment
to facilitate vessel tracking and interaction with other sea users.

Implement a chemical products management plan (Annex O)
including emergency procedure. See also Section 10 regarding TEPM’s
Emergency Response Plan.

Adequate storage to be provided for each chemical in accordance with
SDS instructions (respect of compatibility rules, storage conditions.).
Proper secondary containment to be provided for each storage or
products to be stored in double skin tanks. Storage to be protected
from sun or bad weather.

The stored quantities will compromise between having a sufficient
stock (e.g. 1 to 2 weeks of products) and reducing the stored quantities
to reduce risks.

Safety Data Sheet (SDS) will be provided for each chemical and
material.

Contaminated soil/oily wastes to be managed according to TEPM's
Waste Management procedure (Annex D).

Manage the contractors to implement and perform their tasks to
comply with chemical products management plan (see Annex O),
including emergency procedure.

Implement international standards for oil & gas for the design and
operation of the installation.

A dedicated Oil Spill Contingency Plan (OSCP) to be developed for

Residual
Impact
Significance

ENVIRONMENTAL RESOURCES MANAGEMENT
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Aspects

Key Potential Impacts

Residual
Impact

Key Mitigation Measures

Significance

the drilling activities. (See TEPM’s OSCP in Annex F).

6.2.3.

Carry out reporting of oil and chemical spill.

6.2.4.

Implement hazardous and emergency situation management
procedures. See also Section 10 regarding TEPM’s Emergency
Response Plan.

7. Occupation
Health and
Safety

7.1.1.

Implement all applicable procedures from TEPM’s HS3E Management
System, in particular those from PRINCIPLE 06 - Safe guarding of
health (see Annex C).

Key Potential Impacts during Production Drilling Phase

8. Air Quality

8.1.1.

Implement preventive maintenance plan for engines, including
regular maintenance of engines (e.g power generators) and the choice
of the best available burners during test and cleaning operations.

8.1.2.

Inspect engines and machines on vessels and drilling rig as part of the
preventive maintenance plan to maintain the combustion efficiency
and to reduce the emissions of CO2, NOx, SOx and CO.

9. Seawater &
Sediment

Quality

9.1.1.

Cuttings to be released well below the surface (15 m), as per
Myanmar’s NEQG.

9.1.2.

Drilling fluid to be treated continuously with centrifuges, shale
shakers and mud cleaners to separate out the cuttings from the mud.
Recycling of drilling fluid to be implemented from one well to another
or at the end of the operation to reduce the quantity discharged into
the sea.

Cuttings waste to be treated onshore if applicable standards are not
met (Myanmar’s NEQG).

9.14.

Non Aqueous Based Mud or Oil Based Mud will not be used.

9.1.5.

Implement environmental monitoring plan. The plan should include
emergency procedures if concentrations of suspended matters reach a
too high level.

—‘ 9.1.3.

9.1.6.

Quantity of drilling mud and cuttings discharged into the
environment must be monitored and reported in a discharge

ENVIRONMENTAL RESOURCES MANAGEMENT
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Aspects

Key Potential Impacts during Production Operation Phase (Offshore Facilities)

10. Air Quality

11. Ecology and
Biodiversity

Key Potential Impacts

Key Mitigation Measures RESGLED
Impact
Significance

monitoring plan.

The chemical additives with the lowest possible toxicity to be used.
Dosing of these chemicals to be optimized in order to minimize the
used quantities.

Completion fluids to be discharge into the sea after verification of their
oil content. Discharge will comply with Myanmar’s NEQG.

Quantity of completion fluids discharged into the environment must
be monitored and reported in the discharge monitoring plan.

Flare tip design and flare operation should achieve complete
combustion.

Implement strict monitoring/maintenance of equipment and repair all
defects repaired as soon as they are detected.

Greenhouse gas minimization including, but not limited to, flaring
and venting shall be sought in all phases of the life of the installation.

Greenhouse gas emission sources shall be identified in the frame of the
EIA study and relevant potential emissions quantified, mainly CO2,
CH4 and N20.

Reduction measures shall be proposed and their effectiveness assessed
in terms of greenhouse gas gain.

No continuous venting of associated gas, unless there is no feasible
alternative.

Further emission measures shall be assessed, e.g. selection of the most
energy efficient equipment, low pressure gas recover, and process
optimization to minimize flaring, etc.

Anti-fouling paints will not be used on Platforms.

. To avoid biofouling, platform to be equipped with marine growth

preventers installed on jacket legs. Therefore, there won't be any
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Aspects Key Potential Impacts Key Mitigation Measures Residual
Impact
Significance

chemical discharge.

All vessels should comply with MARPOL.

Platforms equipped with an open and closed drainage system that
collects all drainage that is potentially contaminated with
hydrocarbons.

Key Potential Impacts during Production Operation Phase (Onshore Facilities)

12. Soil, Surface No wastes, litter (and especially non-biodegradable wastes) should be
Water, disposed of to surface water.
Groundwater

Ensure that adequate facilities are available for the safe disposal of
litter and other domestic wastes on site, and that an elimination plan
exists.

12.1.3. All workers involved in the handling, storage or disposal of solid
waste shall be adequately qualified and trained.

‘ 12.1.4. Fly-tipping or the uncontrolled disposal of waste is strictly prohibited.

12.1.5. Manage all waste according to TEPM’s Waste Management procedure
(Annex D).

12.2.1. Manage all waste according to TEPM’s Waste Management procedure
(Annex D).

12.3.1. Where grey water can be kept separate from sanitary wastes these can
be discharged to soak away.

All sanitary wastes from the workforce should be controlled using
established sanitary disposal facilities, and discharges should comply

with Myanmar’s NEQG.
13. Ecology and 13.1.1. Implement all mitigation measures for Item 12 above.
Biodiversity
ENVIRONMENTAL RESOURCES MANAGEMENT TEPM
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1.4

MONITORING MEASURES

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

Monitoring will be required in order to demonstrate compliance with legal
limits (i.e. Myanmar’s National Environmental Quality Guidelines), and
TEPM'’s Project requirements, and will also provide verification of the overall
design and effectiveness of the implemented mitigation/control measures.
Aspects to be monitored by the Yadana project for compliance with NEQG are
presented in Section 8.
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