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Acronyms and Abbreviations

Acronym Definition

% Percentage

3D Three dimensional

ALGAS Asia Least Cost Greenhouse Gas Abatement Strategy
API American Petroleum Institute

ASEAN Association of South-East Asia Nations

BANCA Biodiversity and Nature Conservation Association

bbl. Barrels

BML Below Mud Line

CORMIX Cornell Mixing Zone Expert System

dB Decibels

DoF Department of Fisheries

DST Drill Stem Test

ECC Environmental Compliance Certificate

ECD Environmental Conservation Department

EHS Environmental Health and Safety

EIA Environmental Impact Assessment

EPBC Environment Protection and Biodiversity Conservation
ERM Environmental Resources Management

EMP Environmental Management Plan

ESIA Environmental and Social Impact Assessment.

ESMP Environmental and Social Management Plan

FLO Fisheries Liaison Officer

ft Feet

GEMSS® Generalized Environmental Modelling System for Surface Waters
HSE Health, Safety and Environment

Hz Hertz

IEE Initial Environmental Examination

IFC International Finance Corporation

IMO International Maritime Organisation

IOGP International Association of Oil and Gas Producers
IPIECA International Petroleum Industry Environmental Conservation Association
TUCN International Union for the Conservation of Nature

km Kilometres

km? Square kilometres

LP Low Pressure

LTOBM Low-toxicity Oil Based Mud

LWD Logging Whilst Drilling

m Metres

m?3 Cubic metres

MARPOL International Convention for the Prevention of Pollution from Ships
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MIC Myanmar Investment Commission

MMscfd million standard cubic feet per day

MODU Mobile Offshore Drilling Unit

MOEE Ministry of Electricity and Energy

MOGE Myanma Oil and Gas Enterprise

MONREC Ministry of Natural Resources and Environmental Conservation
NABF Non Aqueous Base Fluid

NADF Non-Aqueous Drilling Fluid

NCDC National Climatic Data Center

NEQ National Environmental Quality Guidelines
00C Oil on Cuttings

Pa Pascal

PDC Posco Daewoo Corporation

PHB Pre-hydrated Bentonite

prg Pounds per gallon

ppmv Parts per million by volume

PSC Production Sharing Contract

PSV Platform Supply Vessel

SEP Stakeholder Engagement Plan

SHD Drill Site at Shwe Phyu

SHK Shwe Compression Platform

SHP Shwe Offshore Drilling, Production and Processing Platform
SOPEP Shipboard Oil Pollution Emergency Plan

SPD Drill Site at Shwe

TCC Thermomechanical Cuttings Cleaning

TSS Total Suspended Solids

TVD Total Vertical Depth

USEPA United States Environmental Protection Agency
UNEP United Nations Environment Programme

VSP Vertical Seismic Profiling

WBDF Water Based Drilling Fluid
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1.1

Figure 1.1

EXECUTIVE SUMMARY

INTRODUCTION

POSCO DAEWOO Corporation (PDC) is acting as the operator of the Shwe
Project with 51% equity. Joint venture partners are Myanma Oil and Gas
Enterprise (15% equity), ONGC Videsh (India) Ltd. (17%), GAIL (India) Ltd.
(8.5%) and Korea Gas Corp. (8.5%).

The Shwe Project is a multi-field integrated development within Block A-1
and Block A-3 in the Bay of Bengal, offshore Rakhine State in western
Myanmar (Figure 1.1). The Shwe and Shwe Phyu fields are located within
Block A-1 and are essentially gas field (gas composition 99+ % methane) with
limited liquids present and low in carbon dioxide (less than 0.5%) and low
hydrogen sulphide (H.S) (0.2-0.4 parts per million by volume [ppmv]). The
water depth across Shwe Phyu and Shwe fields varies from approximately
85 m to 140 m. The closest large population areas to the Shwe Field are the
Rakhine Capital, Sittwe, situated 63 km to the northeast and Kyaukphyu on
Ramree Island which is approximately 105 km to the southeast. The nearest
coastline is located 51 km in Sittwe Township.

Location of Shwe Project

According to the present overall fields development scheme, it consists of
three (3) phase developments for the Shwe Project and Phase 1 development
was successfully completed in 2013. This EIA Report covers the proposed
Phase 2 development for the Shwe Project that aims to recover additional gas
reserves from reservoirs in the Shwe and Shwe Phyu Fields in Block A-1.
The proposed further development includes the drilling of up to eight (8)
production wells, and installation of subsea infrastructure, including a
pipeline to the existing Shwe Offshore Drilling, Production and Processing
Platform (SHP) in Block A-1 (Figure 4.4).
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1.2

1.3

As per the Myanmar Environmental Impact Assessment (EIA) Procedure, this
Project requires an EIA that includes an Environmental Management Plan
(EMP) to be prepared and submitted to the Ministry of Natural Resources and
Environmental Conservation (MONREC) for approval.

This EIA Study has been undertaken in compliance with the Myanmar EIA
Procedure (2015). The first stage of the Project was screening which included
the submission of the Project Proposal Report to MOGE (for onward
submission to MONREC) which was prepared and submitted in March 2016.
Following this, the Environmental Conservation Department (ECD) of
MONREC advised PDC that the Project was an “EIA” type Project. PDC
then prepared and submitted a Scoping Report which included the Terms of
Reference for this EIA Study. This was submitted to MOGE in January 2017.

PDC has commissioned Environmental Resources Management (ERM) -
Hong Kong, Limited, along with Myanmar national environmental consultant
Resource and Environment Myanmar Co. Ltd (REM), to undertake the EIA
for the Project. Both of these companies are registered with MONREC as
third party consultants under the current Transitional Consultant Registration
Scheme.

This document is the EIA Report for the proposed Phase 2 Development in
Block A-1 (the “Project”).
PoLICY AND REGULATORY FRAMEWORK

Under Section 7 of the Environmental Conservation Law and Articles 52 and 53 of
the Environmental Conservation Rules of the Republic of the Union of Myanmar,
PDC is required to undertake an EIA to obtain an Environmental Compliance
Certificate (ECC) for the proposed Project.

The Project will be undertaken in line with a number of national and local
standards and laws. Local laws relating to EIA include:

Environmental Conservation Law (2012);
Environmental Conservation Rules (2014);

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

Environmental Impact Assessment Procedure (2015).

PROJECT DESCRIPTION AND ALTERNATIVES

The Shwe development area consists of three major field areas: the central
Shwe field, the northern Shwe Phyu field and southerly Mya field.
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The overall field development scheme for the Shwe Project was made in 2009
and consisted of four (4) phases developments for three (3) fields (Figure 4.2).
After completion of Phase 1 development of the Shwe Project in 2013 (Figure
4.3), the overall field development scheme was revised in 2017 and consists of
three (3) phases developments for the Shwe Project (Figure 4.4). PDC is
currently proposing to undertake Phase 2 development (this Project) of the
Shwe Project to recover additional gas reserves from reservoirs in Shwe and
Shwe Phyu Fields in Block A-1. The proposed further development includes
the drilling of up to 8 production wells and installation of subsea
infrastructures including pipelines to the existing SHP platform (Figure 4.5).

Phase 2 development consists of drilling 8 nos. of production wells and
installation of subsea facilities (manifolds, pipelines) to be connected to the
existing SHP Platform to maintain gas production capacity. Facilities will be
installed in two fields (Shwe and Shwe Phyu) at Block A-1.

Facilities to be installed during Shwe Phase 2 Development are listed below:

* Subsea facilities at Shwe field:

5 slot Manifold (1 spare)

4 production wells (SHD-M, N, O & P, 1 satellite well (M)).

8.5 km long 6" infield flowline & umbilical from satellite subsea well
(SHD-M) to subsea facilities at Shwe

2.5 km long 12" infield flowline & umbilical from subsea facilities at
Shwe to the existing SHP

* Subsea facilities at Shwe Phyu field:

6 slot manifold (2 spares)
- 4 production wells (SPD- A, B, C & D, 2 satellite wells (A & D))

- 59 km and 2.4km long 6” infield flowline & umbilical from satellite
subsea wells (SPD-A & D) to subsea facilities at Shwe Phyu

- 19.7 km long 14” infield flowline & umbilical from subsea facilities at
Shwe Phyu to the existing SHP

The schedule for the optimum development plan is to achieve first gas in 2Q
2021 for facilities at the Shwe and 2Q 2022 for facilities at the Shwe Phyu field.

As part of the Project design phase, consideration was given to potential
alternatives; such as the use of different types of drilling fluids, treatment
options and disposal methods. Installation of other utilities instead of a
subsea pipeline for transportation of gas to SHP platform was also considered;
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1.4

Table 1.1

however, the gas pipeline option is the safest with potentially the least
environmental impacts. The “No Project” alternative was considered as well,
however, less gas production from the overall development would result in
limited opportunities for gas supply to the domestic market. No gas supply
also may trigger an increase in the use of fossil fuels for power generation and
industrial heating needs which may generate more adverse impacts to the
environment and communities.

BASELINE CONDITIONS

Based on the recommendations of ECD and MONREC, the approach to the
baseline must consider the primary data results obtained in 2007 as part of the
EIA process for the Shwe Phase 1 development and compare these with data
obtained from the recent sampling campaign for Shwe Phase 2 in 2017.
Primary data sources used are provided in Table 1.1.

Primary Data Collection for the Project

Receptor Data Source

Water Quality

e  Environmental data collected during the previous

Sedi t Ch teristi
cdiment haracterstices Phase 1 EIA Studies between 2008 and 2013

Fish e Environmental data collected in 2017 for this Phase 2

Plankton EIA Study to supplement and update previous Phase
1 data

Macrobenthos

e Environmental data collected during the previous

Coral surveys Phase 1 EIA Studies between 2008 and 2013

In addition, the following primary data sources were utilised to inform this
study:

e Previous Phase 1 EIA and SIA Reports completed between 2008 and 2013
(ERM, 2008, ERM, 2010, ERM, 2013 and Coffey, 2010); and,

e Social data collected during consultations on the proposed Phase 2
development in Kyaukphyu, Sittwe, Manaung and Ramree Townships in
November 2016 and March 2017.

Secondary data sources have also been reviewed to inform the surrounding
environment. These include publically available environmental and social
data sources, including reports by the Myanmar Government, NGOs such as
the Wildlife Conservation Society (WCS), scientific journals and academic
papers available at the marine science department of Mawlamyine and
Pathein University.

It is considered important to note the definition of the following terminology
used within this Section and throughout the report:
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1. Project Area - the area in which the drilling may take place.

2. Study Area - the wider area in which environmental and social conditions
are evaluated for interactions with project activities in order to determine
the area of potential impacts from the Project.

3. Area of Influence (AQOI) - the area in which potential impacts could occur.

In terms of environment, the AOI encompasses the waters at the operational
area of Block A-1 (where the existing facilities are located) and the immediate
surrounding waters of offshore Rakhine State. As the Project is located ~51
km from the nearest coastline, the focus of the surrounding environment is on
the open water environment that exists at in Block A-1. Information on
shallow water and coastal habitats and species along the Rakhine coast is
provided to support a general regional description of the surrounding
environment and it outside of the AOIL.  Potential impacts from air and noise
emissions, waste discharges, and drilling discharges are likely to be localised
to the Block A-1 and are not expected to impact the coastal sensitive receptors
(such as seagrass and mangroves) or onshore receptors. In addition, as the
wells are targeting gas and not oil, unplanned spill events are also unlikely to
impact the coastline. There are no onshore facilities or pipelines as part of
this Project. The nearest facility to land is ~51km to the west.

From a social perspective, the Project’'s AOI includes Sittwe, the key decision
making centres (Yangon and Naypyidaw) and any towns where fishermen
could potentially fish in the waters of offshore Rakhine. Given the location
and nature of the project activities, the Project is not likely to have an impact
on local villages or communities in Rakhine State. Therefore, the focus of the
impact assessment was on large, offshore fisheries and fishing vessels.

Primary offshore marine environmental baseline surveys were conducted as
part of the Phase 1 Shwe Development Project in 2007. A total of 70 sampling
locations were surveyed. These surveys provided data on the existing
conditions of the offshore marine environment at that point in time. These
data were reviewed for the Scoping Study as part of this EIA. Due to the
time interval between those surveys and the current planned works activities,
it was considered new baseline data were needed to be collected for the Phase
2 Shwe Development.

To supplement the previously collected data, 26 sampling locations were
surveyed in March 2017 for the proposed Phase 2 Shwe Development (12 at
the Shwe Phyu Field, 4 at the Shwe Field and 10 at the Mya Field). Sampling
stations were positioned to the north and south of the proposed wells or
infrastructure based on the proposed field layout provided prior to the
survey. It may be noted that Phase 2 Shwe Development will not involve
activities at the Mya Field, although this area was also included in the survey
scope for completeness.
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Table 1.2

Table 1.3

Of the marine sediment samples collected in 2017, it was found that metal
concentration at the Shwe Phyu and Shwe Fields were similar. Spatial
differences were discernible in terms of the higher concentrations of some
metal (i.e. copper, lead, zinc, chromium, nickel and barium) found to occur in
marine sediment samples collected at the deeper Mya field area compared to
those collected at the shallower Shwe Phyu and Shwe fields. Based on the
2017 survey, metal concentrations were considered to be indicative of
naturally occurring background conditions with no metal at concentrations of
environmental concern. Compared to findings from sediment sampling in
2007, no evidence of increased metal concentrations was found to occur
between these years. Table 1.2 provides an overall summary of broad scale
comparisons in marine sediment sampling results from surveys conducted in
2007 and 2017.

Summary of Comparisons of Marine Sediment Sampling Results of 2007 and
2017

Parameters Key Observations Summary
The organic content of marine ~ No evidence of marked
Total Organic Carbon sediments collected in both changes between 2007 and

surveys was similar 2017

Total Petroleum
Hydrocarbons (TPH) and

TPH and oil and grease were No evidence of marked
below detection limits in both  changes between 2007 and

Oil and Grease surveys 2017

Based on the 2017 survey,

metal concentrations were

considered to be indicative of No evidence of increased
Metals naturally occurring metal concentrations was

background conditions with found to occur
no metal at concentrations of

environmental concern.

Table 1.3 provides an overall summary of broad scale comparisons in seawater
sampling results from surveys conducted in 2007 and 2017.

Summary of Comparisons of Seawater Sampling Results of 2007 and 2017

Parameters Key Observations Summary

Salinities were similar and
seawater temperatures were
generally slightly warmer at
the time of sampling in 2017,
which was interpreted to
reflect natural variations that
occurs at this offshore
environment

No evidence of marked
changes between 2007 and
2017

Water temperature and
salinity

In both surveys, very low TSS

Total Suspended Solids and
Turbidity

concentrations were recorded
in collected seawater samples,
which is typical of conditions

in offshore environments

No evidence of marked
changes between 2007 and
2017
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Parameters Key Observations Summary

Water samples were found
with lower DO levels and

Dissolved Oxygen, higher organic content in 2017 ~ Some differences between
Chemical Oxygen Demand compared to 2007, which was 2007 and 2017 were observed
and Biological Oxygen attributed to natural but attributed to natural
Demand variability due to ocean variability.

processes in the offshore

environment.

Although nutrients were not

. .. directly measured in 2017,
. Low nutrient conditions were .
Nutrients there was no evidence of
recorded offshore . .
markedly different nutrient

conditions

Metals concentrations in 2007 . . .
No evidence of increases in
and 2017 surveys were found

. metal concentrations in
to be low and were considered
Metals collected seawater samples

representative of an with differences attributable to
unpolluted offshore R
natural variability

environment.

. No evidence of marked
Seawater pH was similar in

pH changes between 2007 and
the surveys 2017

Total Petroleum TPH and oil and grease were ~ No evidence of marked

Hydrocarbons (TPH) and below detection limits in both ~ changes between 2007 and

Oil and Grease surveys 2017

Benthic grab sampling within the operational area at the Shwe Phyu, Shwe
and Mya Fields in March 2007 and March 2017 have revealed a sparse
abundance, high variability and low diversity of infauna dominated by
bristleworms (polychaetes) with other fauna including gastropods,
crustaceans and bivalves. The overall numerical abundance (density) of
microbenthic organisms was similar between the 2007 and 2017 surveys but
assemblages surveyed in 2017 had a slightly higher biomass and diversity.
Overall, the infauna associated with the soft unconsolidated sediment of the
operational area are expected to be widespread and well-represented along
the continental shelf and slope in the region and thus regarded as of low
environmental sensitivity. Given the deep water depths at the operational
area, insufficient light reaches the seabed to allow the growth of primary
producers such as seagrasses, macroalgae or zooxanthellate scleractinian (reef
building) corals and these groups are absent from seabed habitat in the
vicinity of the operational areas.

A total of 25 cetaceans (whale and dolphin) species have been recorded as
either Confirmed or Probable in Myanmar waters (Holmes et al, 2014; IUCN,
2017). One sirenian (dugong; Dugong dugon) also has a confirmed presence
in the coastal waters of Myanmar (Tun and Ilangakoon, 2006). Given the
location of the operational area (51 km from the coast), open water species of
marine mammal are of primary interest. Two cetacean species listed by the
IUCN have a confirmed or probable occurrence in Myanmar oceanic waters:
the blue whale (Balaenoptera musculus; Endangered) and sperm whale (Physeter
macrocephalus; Vulnerable). Another Endangered cetacean, the fin whale
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Table 1.4

(Balaenoptera physalus) has a possible occurrence in Myanmar waters (Holmes
et al. 2014).

Five species of marine turtles, all of which are IUCN-listed threatened species
are reported for the Rakhine State waters. These are the olive ridley turtle
(Lepoidochely olivacea) (Vulnerable), loggerhead turtle (Caretta caretta) (NE
Indian Ocean subpopulation - Critically Endangered), green turtle (Chelonia
mydas) (Endangered), hawksbill turtle (Eretmochelys imbricata) (Critically
Endangered), and the leatherback turtle (Dermochelys coriacea) (Endangered).
The hawksbill turtle and leatherback turtle have been occasionally reported by
fishermen from some parts of the Rakhine coastal area and the green turtle has
been recorded in offshore waters. United Nations Environment Program
(UNEP) data suggest sandy shore habitat along Ramree Island, Manaung
Island and adjacent small coastal islands are nesting sites for green, olive
ridley and hawksbill turtles. Opyster Island is the closest to the operational
area at Block A-1 at ~45 km). This island is a designated Key Biological Area
as it is a turtle nesting ground for hawksbill and green turtles.

Given the offshore nature of the Project, the social environment focused on
fishing activity. = The majority of fishing in Rakhine is conducted within 16
km of the coast, and rarely up to 50 km from the coast for larger vessels. As
the Project Area is located over 51 km from the nearest coastline, there are
unlikely to be any interactions between local fishing vessels and the proposed
Project activities. It was noted that large trawlers from outside Rakhine State
(i.e. either from other areas of Myanmar or international trawlers) may
operate within the deep offshore waters of Rakhine. = Consultations with
local fishermen in Sittwe, Kyaukphyu, Manaung, and Ramree were conducted
in November 2016 and March 2017. Summarised information collected from
fishermen is presented in Table 1.4.

Fishing Data collected from March 2017

Village / Type of Size of Location of Fishing Seasonality of

Camp boat Fishing Grounds Fishing
Boats

Sittwe Small 13-27 ft. Up to Smiles from coast May to July (best
Medium  34-36 ft. 25-27 miles from coast o ason) (inshore
fishermen)
Big 50-52 ft. 25-27 miles from coast April to September
(offshore >10 miles
from coast)
Kyaukphyu Small unknown Up to 10 miles from coast. Best season May to
Medium 30 ft. Not fishing within deeper July (inshore)
offshore waters.
Big unknown
Ramree Small unknown Up to 2 miles from Manaung November to April
Coast. Mostly between (offshore).
Manaung and Ramree. October to May is the
main fishing season.
POSCO DAEWOO Corporation ENVIRONMENTAL RESOURCES MANAGEMENT
SHWE PROJECT PHASE 2 DEVELOPMENT_ESIA REPORT AUGUST 18

1-8



1.5

Village / Size of Location of Fishing Seasonality of

Camp Fishing Grounds Fishing
Boats
Big 35-40 ft. Up to 4 miles from Manaung
coast.
Manaung Small 20 ft. 10 miles from Manaung, Fish all year round
Big 35-40 ft. mostly within 5miles from Peak fishing
Manaung. November to January

IMPACT ASSESSMENT AND PROPOSED MITIGATION

The EIA has assessed the potential impacts and proposed mitigation to reduce
the level of potential impacts by the Project. The EIA concluded, from
previous experience in the industry that potential impacts are typically short
term and are well understood, with little or no evidence of adverse
consequences on the majority of environmental or social receptors. These

potential impacts and the associated mitigation measures are summarised in
Table 1.5.
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Table 1.5

Potential Impact/Issue

Potential Impacts and Proposed Mitigation Measures

Control / Mitigation Measures

Significance of Residual Impact

Drilling Phase

Impacts from Physical Presence of the

A 500 m radius safety exclusion zone around the MODU.
MODU and support vessels will comply with international regulations for collision
avoidance, navigation and maintenance.

ﬁggﬁ;;i:fgﬁi; essels on Fishing Myanmar speaking (crew members) available on board the MODU. Minor
Timely sharing of information (in the form of a Notice to Mariners).
Disclosure and implementation of the Feedback grievance mechanism.

Impacts from Greenhouse Gas Emissions Energy efficient design and operation machinery.

from the Project Vessels (including MODU and support vessels will have IAPP certificates as required by MARPOL (by

MODU and Support Vessels) and vessel class). Negligible

Machinery Engines on Ambient Air
Quality and Climate Change

Vessels will have a Ship Energy Efficiency Management Plan (SEEMP).
If available, low Sulphur content (max. of 0.05% sulphur by mass) fuels will be used.

Impacts from Drill Cuttings and Drilling
Fluid Discharges to Sediment Quality,
Marine Water Quality, Benthic
Communities, and Fish & Pelagic
Communities

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

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

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

The average oil content for discharge of mud pit cleaning slops will be limited to 1% by
volume.

No bulk

Minor (sediment quality)

Negligible (benthic quality)

Minor (water quality)

Negligible (fish and pelagic species)

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

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

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

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

Minor (fish)
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Potential Impact/Issue Control / Mitigation Measures Significance of Residual Impact

* Visual observations of the observation zone (1 km) must be maintained continuously to
identify if there are any mammals or turtles present.
* During the pre-start meeting, alert all crews to immediately report to the trained
observer when they observe any marine mammals or turtles during and prior to the Moderate (marine mammals and
activity. turtles)
* An observer will be utilised during VSP operations to monitor and record marine
mammals and marine turtles observations and all records will be reported to MONREC
following completion of the activity.

Installation Phase

* A 500 m radius safety exclusion zone round installation vessels.
* All vessels and platforms will have lights and all anchors will be marked by buoys.

Impacts from the Physical Presence of * Notices to Mariners will be issued via regular radio broadcasts and will also be posted at
Vessels and Subsea Infrastructure on ports and via the DoF. Negligible
Fishing and Shipping Activity * Crew boats will be on standby to escort any unauthorised vessels out of the project area.

* Upon completion of this project phase, all installation equipment will be immediately
removed from the Project Area.

Operational Phase

* A 500 m radius safety exclusion zone round installation vessels.
* All vessels and platforms will have lights and all anchors will be marked by buoys.
* Notices to Mariners will be issued via regular radio broadcasts and will also be posted at
ports and via the DoF. Minor
* Crew boats will be on standby to escort any unauthorised vessels out of the project area.

Impacts from the Physical Presence of
Topside Facilities and Subsea
Infrastructure on Fishing Activity and

Shippin; . . . : . . . . .
ppimg * Upon completion of this project phase, all installation equipment will be immediately
removed from the Project Area.
POSCO DAEWOO Corporation ENVIRONMENTAL RESOURCES MANAGEMENT
SHWE PROJECT PHASE 2 DEVELOPMENT_ESIA REPORT AUGUST 18

1-11



Potential Impact/Issue Control / Mitigation Measures Significance of Residual Impact

* Cooling water from the SHP will be discharged via submerged horizontal outfalls below
the water surface at 90 m above seabed level to aid rapid dispersion.

* As an existing operating production facility, SHP is equipped with existing produced
water treatment facilities with all produced water treated offshore. Treatment facilities
are designed for 960 MMscfd development and comprise degassing drum and
hydrocyclones.

* Discharges of oil to the sea in produced water will meet, as a minimum, the National

Impacts from Routine Operational
Discharges (Produced water, Cooling

water)' on Marine Water Quality and . Environmental Quality (Emissions) Guidelines. Oil and grease content will not exceed Minor
Associated Impacts to Plankton, and Fish 4 | dail . Y ) hl
& Pelagic Communities meg/1 daily maximum, r.ng/ mon’f yaverage. .
* Adequate sampling points will be provided to check oil in water content. Chemical
selection and use will be risk based, so as to minimize the discharge of hazardous
chemicals to sea.
* Produced water will be discharged at depth (20m) via the existing water disposal caisson
which will serve to enhance dilution and dispersion in the receiving waters.
Unplanned Events (All Phases)
* Preparation and implementation of vessel standard operating procedures.
* Adherence to MARPOL 73/78 Annex 1.
* Chemicals and/or hydrocarbons will be handled and stored in compliance with the
Impacts from unplanned spills on marine Material Safety Data Sheet (MSDS). Negligible
fauna * Spill response kits will be available and kept stocked.
* Standard maritime safety /navigation procedures will be implemented
* Establishment of a 500 m radius safety exclusion zone around the MODU.
* In the event of a vessel collision, the SOPEP will be implemented, if required.
* A 500 m radius safety exclusion zone around the MODU.
* MODU and support vessels will comply with international regulations for collision
Impacts from Unplanned Collisions on avoidance, navigation and maintenance. Negligible
Fishing and Shipping Activity * Myanmar speaking (crew members) available on board the MODU.
* Timely sharing of information (in the form of a Notice to Mariners).
* Disclosure and implementation of the Feedback grievance mechanism.
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1.6

CUMULATIVE IMPACT ASSESSMENT

A Cumulative Impact Assessment (CIA) considers the residual impacts
reported for the Project and evaluates these alongside potential impacts from
other projects/activities that may affect common resources and receptors.
The ultimate goal of this analysis is to capture the total effects of many actions
over time that would be missed by evaluating each action individually.

Cumulative impacts refer to the additional impacts that may be generated by
other developments and Shwe Phase 1 that when added to the impacts of the
proposed Project (Phase 2) combine to cause a greater impact. Such impacts
may arise due to the temporal overlap of production activities in Phase 1, and
well drilling and installation of facilities belong to Phase 2. In addition,
activities in other blocks, like A-3 and AD-7 may contribute for a greater
impact.

Phase 2 will be developed in Shwe and Shwe Phyu fields, both located in
Block A-1. In total, 8 production wells will be drilled and subsea utilities (i.e.
pipelines, manifolds) installed. Block A-1 is surrounded by other offshore oil
and gas blocks: A-3, A-2, AD-6 and AD-7.

Block A-3 is also part of the Shwe Project and currently is in operation four (4)
production wells extracting gas form Mya Field. In addition, a manifold unit is
installed and connected by a 14” gas pipeline of 12.5 km length to the SHP.

Cumulative environmental impacts could therefore arise from the possible
effects on water quality and sediments due to the exploration activities
undertaken for Phase 1. Disturbance of marine fauna due to the physical
presence of Phase 1 facilities and utilities in addition to the MODU and other
vessels necessary for the activities belong to Phase 2. Potential spill leaks
from the MODU and supply vessels also are considered as one of the factors
that may generate cumulative impacts. Possible social impacts arise from the
temporary displacement of fishing activity, due to the exclusion zone (500m)
for MODU and other vessels for where the Project Area overlaps with
potential commercial fishing grounds.

The assessment for cumulative impacts has considered de following factors:

Drill cuttings and fluids;

Disturbance of Marine Fauna;

Unplanned spills; and

Fishing activities.

In summary, Cumulative Impacts assessed for Phase 2 are considered as
Minor or Negligible.
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1.7

PuBLIC CONSULTATION AND DISCLOSURE

Given the offshore location of the Project Area, it is unlikely that local
communities from Rakhine State will be impacted. Therefore, local
consultation has been focused on fishermen and their representatives.

Stakeholder engagement was conducted across administrative levels, subject
to permissions of responsible authorities

Engagement was undertaken in two phases in November, 2016 and March,
2017. To ensure village level representation, a request was made to the Chief
Minister’s office in Rakhine State for village tract leaders from the potentially
impacted fishing villages to be present

Engagement for the EIA was focused on Sittwe and Kyaukphyu District in
Rakhine State which was considered to be relevant to the Project as it is the
closest. The town hall meetings were conducted in the GAD offices in Sittwe,
Kyaukphyu, Ramree and Manaung. The necessity for this meeting and the
participation was also discussed during the Chief Minister’s office meeting in
Sittwe undertaken during the Scoping Phase.

Communities with some of the greatest reliance on fishing as well as potential
presence in or nearby Block A-1 were invited. Therefore, a community
meeting was held in Sittwe, Kyaukphyu, Ramree, Manaung towns and
fishermen from villages in the surrounding town were invited to attend.

During the two rounds of consultation, meetings were held with various
relevant stakeholders at the regional (Rakhine) level in Sittwe, Kyaukphyu,
Ramree, and Manaung at the national level in Yangon. Fishermen were
invited from townships across the Sittwe and Kyaukphyu district to attend the
community town hall meetings and, a fishing focus group discussion (FGD)
was held in Sittwe, Kyaukphyu, Ramree and Manaung with offshore
fishermen and fishery businessmen.

Stakeholder engagement is an ongoing process and as such new stakeholders
may emerge as the Project progresses. Newly identified stakeholders will be
incorporated into stakeholder planning

Table 1.6 presents some of the consultation meetings held for the Project.
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Table 1.6

Consultation Activities Undertaken during Scoping

Date, time, location ‘ Stakeholder

State Government Minister

‘ Purpose of Engagement

Present information on Project.

7 November, 2016, U Kyaw Aye Thein, Ministry e  Seek permissions and approvals
state GAD office of Finance, Tax, Planning required to conduct engagement in
and Economy Rakhine State.
e Present information on Project.
8 November, 2016, D.1rector,. District GAD U ~ o Seek~an understanding of the
GAD office Tint Hlaing and U Zaw Lin requirements and plan for
Htet, Assist. Director government presence/ participation
in the consultation process.
e  Present information on Project.
e Seek an understanding of the
8 November, 2016,  DoF, local fishermen, boat ri%‘;fggjg:s i?jer}:izr/l f(;itici ation
DoF office owners, NGOs and media & pre P P
in the consultation process.
¢  Gather information on Potential
Affected Communities and Peoples.
e  Present information on Project.
10 November, 2016, U Phyo Aung Kyi, Assistant ~ °  >c°K a0 “ndters“g‘dlmg p f the
District GAD Office ~ District GAD TEqUISTEN'S anE pan o

government presence/ participation
in the consultation process.

11 November, 2016,

DoF, local fishermen, boat

Present information on Project.
Seek an understanding of the
requirements and plan for
government presence/ participation

District GAD office ~ owners, NGOs and media ¢ .
in the consultation process.
¢  Gather information on Potential
Affected Communities and Peoples.
. . e  Present information on Project
8th March, 2017, ~ We T‘i“;.ns}“lf’ GAD'IDtoi’ impacts and EIA findings. ]
Sittwe GAD offices gipr:;‘ieisves rom refate ¢  Gather information on Potential
p Affected Communities and Peoples
9th March. 2017 Kyaukphyu Tow.nshjp GAD, ?resent informatiqn on Project
Kyaukphy,u GAD DoF, representatives from impacts and EIA findings.
office related department, e  Gather information on Potential
fishermen and CSOs Affected Communities and Peoples
Ramree Township GAD, e Present information on Project
;gi:x:rcg’ A2317 DoF, representatives from impacts and EIA findings.
office related department, e  Gather information on Potential
fishermen and CSOs Affected Communities and Peoples
14th March, 2017 Manaung GAD office, DoF, . Present informatign o.n Project
Manaung G’ AD ! representatlvgs from related impacts and EIA findings.
office department, fishermen, e  Gather information on Potential

media and CSOs

Affected Communities and Peoples

The consensus from the meeting was that the Project activities would be
unlikely to interact with local fishing which is conducted closer to the

shoreline.

further than 48 km from the coast.

likely to be present in Block A-1.

Stakeholders confirmed that Rakhine fishermen usually fish no
Only larger offshore fishing vessels are
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1.8

Stakeholder engagement is an ongoing process and as such new stakeholders
may emerge as the Project progresses. Newly identified stakeholders will be
incorporated into stakeholder planning. PDC make commitment to discuss
with stakeholders continuously and conduct seriously with their suggestion
and desires through Grievance Mechanism in Annex 9.1 during the whole
project period.

The EIA Report will also be disclosed on PDC’s website as well as the
executive summary of the EIA Report in Myanmar and English.

CONCLUSIONS AND RECOMMENDATIONS

The EIA Study for Shwe 2 Development in Block A-1 was conducted in line
with the EIA Procedure (2015).

The EIA demonstrates that PDC understands, not only Myanmar procedures
but also best practices of the industry applied internationally.

Also, the EIA was able to demonstrate the activities conducted by PDC as part
of Shwe Phase 1 have been developed within high environmental quality
performance and no major changes in baseline conditions were identified (i.e.
seabed sediments, water quality).

These factors give to PDC enough information to be aware of the
environmental and social conditions of the surrounding area of the Project
and the assessment of the potential impacts that the Project may generate.

PDC is in operation of Shwe Field since 2013 and since then has developed a
wide knowledge to conduct its procedures more efficient (i.e., selection
NADF, time in for production well drilling, etc.), following local and
international regulation.

A project specific EMP was developed for Phase 2 to manage impacts
associated with the Project and ensure legislative compliance and standards of
good practice.

Impacts are likely to be temporary (55-60 days maximum) and localised to
around the MODU and SHP Platform. From a social perspective, the Project
will be located over 63 km from Sittwe and ~50 km from the mainland
coastline. As such, it was concluded that the Project is not likely to have an
impact on local communities in Rakhine State. In addition, the Project has no
significant onshore activities due to the presence of OGT facilities already.
For environmental impacts, the Project is located in water depths in excess of
85 m and therefore unlikely to impact the sensitive habitats and species in the
region which are found closer to the coast in much shallower water depths.
The seabed where the drilling will be located is unlikely to be sensitive and
the potential impact is small scale.
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In general, Phase 2 activities are going to use the facilities that already exist in
Shwe Field in order to reduce the impact and avoid the installation or
construction of new infrastructure.

The EIA concludes that no Major impacts are anticipated from this Project
and all impacts have been properly mitigated to be as low as reasonably
practical.

The Project will have an EMP which will detail the required mitigation
measures and all reporting and monitoring requirements. PDC will also
have a representative on board the MODU to monitor the contractors’
activities and ensure compliance with the stated mitigation measures. The
EIA Report will also be disclosed on PDC’s website as well as the executive
summary of the EIA Report in Myanmar and English. Hard copies will be
provided upon request at PDC’s offices in Yangon as well as in Sittwe GAD
and Kyaukphyu GAD offices.
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