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List of Acronyms

ng
ABC

ABE
ABS
AEMTs
AHST
AHT
AIDS
ALARP
API
ARCBC
ASA
ASEAN
BAOAC
bbls/bbl
BLPD
BOD
BOEM
BOP
BOPD
BPP
BSEE
BTEX
BWPD
CALM
CAPP
CBFR
CFC
CHETRIG
CITES
CMT

Micrograms

Asian Bureau for Conservation
Association Buddhist For Environment
American Bureau of Shipping

Asset Emergency Management Teams
Anchor Handling, Supply Tug

Anchor Handling Tug

Acquired Immune Deficiency Syndrome

As Low As Reasonably Possible

American Petroleum Institute (measure of oil weight followed by institution)

ASEAN Regional Centre for Biodiversity Conservation

Applied Science Associates

Association of Southeast Asian Nations
Bonn Agreenient Oil Appearance Code
Barrels

Barrels of Liquid(Oil and Water) per Day
Biochemical Oxygen Demand

Bureau of Ocean Energy Management
Blow Out Preventer

Barrels of Oil per Day

Benchamas Processing Platform

Bureau of Safety and Environmental Enforcement

Benzene, Toluene, Ethylbenzene, and Xylenes
Barrels of Water per Day

Catenaryxnchor Leg Mooring

Canadian Association of Petroleum Producers
Cutting Base Fluid Retention

Chlorofluorocarbon

Community Health & Education Target for Reforming Inter-Group

Convention on International Trade in Endangered Species

Crisis Management Team
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CNMC Cambodia National Mekong Committee

CNPA Cambodian National Petroleum Authority

COD Chemical Oxygen Demand

COPCL Chevron Overseas Petroleum (Cambodia) Limited ‘
COTL Chevron Offshore (Thailand) Ltd.

cow Crude Oil Washing

CPP Central Processing Platform

CTEP Chevron Thailand Exploration and Production, Ltd.

DENR Department of Environment and Natural Resources (Philippines)
DLB Derrick Lay Barge

DMA Dead Man Anchor

DO Dissolved Oxygen

DO Diesel Oil

DOF Department of Fisheries

DOLA .Department of Local Administration

DP Dynamic Positioning

EAF - Environmental Application Form

EBS Environmental Baseline Survey

EC50 Half Maximal Effective Concentration

EEM Environmental Effects Monitoring

EEZ Economic Exclusive Zone

EIA Environmental Impact Assessment

EMP Environmental Management Plan !
ERL Effects Range-Low

ERO Emergency Response Organization

ERP Emergency Response Plan

ESP Electrical Submersible Pump

ET Exratropical Storm or Disturbance

~ Fishery Administration
Fisheries Action Coalition Team
Food and Agriculture Organization
Front-End Engineering Design
Flora and Fauna International

Floating, Production, Storage, and Offloading Vessel

Floating Storage and Offloading Vessel
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FV

GDP
GEF
GFS
GHG
GIS
GOR
HES
HIV
HMI
HMIS
HP
HP
HUC
HVAC
1C25
D
IEIA
IEM
IEMT
IFO
G
IMO
IPIECA
IPPC
ITU
IUCN
JICA
JNCC
KCC
kg
KWCD
L
LC50

List of Acronyms

Full Vacuum

Grams

Gross Domestic Product

Global Environment Facility
Global Forecast System
Greenhouse Gas

Geographic Information System
Gas to oil Ratio

Health, Environment, and Safety
Human Immunodeficiency Virus

Human Machine Interface

. Hazardous Materials Identification System

High Pressure

Horsepower

Hook up and Commissioning

Heating, Ventilating, and Air Conditioning
Inhibition Concentration, 25%

Inner Diameter

Initial Environmental Impact Assessment
International Environmental Management Co. Ltd.
Installation Emergency Management Team
Intermediate Fuel Oil

Inert Gas

Intemational Maritime Organization

International Petroleum Industry Environmental Conservation Association
Intergovernmental Panel on Climate Change
Iﬁtemational TelecommunicationUnion
Intemational Union for Conservation of Nature
Japan International Cooperation Agency

Joint Nature Conservation Committee

Kampot Cement Company

Kilograms

Khmer Women's Cooperation for Development
Liters

Lethal Concentration, 50%
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¥

LOR
Lp
MAFF
MAOP
MASP
MB
MDO
MFAIC
mg
MINE
MLMUPC
MMS
MMSCFD
MoE
MOI
MoP
MoT
MPN
MPWT
MRD
MS
MSDS
MSW
MT
MWRM
NAF
NCDD
NCEP
NDMC
NE
NFPA
NGO
NIS
NOAA
NOEC

Limits of Reporting

Low Pressure

Ministry of Agriculture Forest and Fishery
Maximum Allowable .Operating Pressure
Maximum Anticipated Surface Pressure

Marine Board

" Marine Diesel Oil

Ministry of Foreign Affairs and International Cooperation
Milligrams
Ministry of Industry, Mine and Energy

Ministry of Land Management, Urban Planning and Construction

Mineral Management Service, US Department of Interior
Million Standard Cubic Feet per Day

Ministry of Environment

Ministry of Interior

Ministry of Planning

Ministry of Tourism

Most Probable Number

Ministry of Public Works and Transport

Ministry of Rural Development

Management System

Material Safety Data Sheet

Maximum Sustained Winds

Metric Tonnes _

Ministry of Water Resources and Meterology

Non Aqueous Fluid

National Committee for Sub-National Democratic Development
National Centres for Environmental Predictions
National Disaster Management Committee
Northeast

National Fire Protection Association

Non Governmenfal Organization

National Institute of Statistics of Cambodia
National Oceanic and Atmospheric Administration

No Observed Effect Concentration

List of Acronyms
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NTU
OBM
OCNS
ODS
OE
OEMS
OGEL
OGP
ORTs
0SB
0SCP
PAH
PAS
PDC
PGPA
PHPA
PLEM
PM
PO
POB
ppb

ppm
PSV

PTT
PWRI
QRA
RCVIS
REPSF
SBM
SCS

SCW

SD

SE
SEAFDEC
SOC

Nephelometric Turbidity Unit

Oil Based Mud

Offshore Chemical Notification Scheme
Ozone-Depleting Substances

Operational Excellence

Operational Excellence Management System
0il, Gas & Energy Law

International Association of Qil & Gas Producers
Onsite Response Teams

Ocean Studies Board

Oil Spill Contingency Plan

Polycyclic Aromatic Hydrocarbons

Port Authority of Sihanoukville
Polycrystalline Diamond Compact

Policy, Government, and Public Affairs
Partially Hydrolyzed Polyacrylamide
Pipeline End Manifold

Preventive Maintenance

Project Owner

Personnel On Board

Parts per Billion

Parts per Million

Pressure Safety Valve

Petroleum Authority of Thailand

Produced Water Reinjection

Quantified Risk Assessment

Road Crash Victim Information System
Regional Economic Policy Support Facility
Synthetic Based Mud h

South China Sea

Save Cambodia Wildlife

Standard Deviation

Southeast

Southeast Asian Fisheries Development Center

% Synthetic on Cuttings

List of Acronyms
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Cambodia Block A Development

Environmental Impact Assessment I~I

List of Acronyms
SQGs Sediment Quality Guidelines
SS Suspended Solids
SSCA State Secretariat of Civil Aviation
SW Southwest
TAD Tender Assist Drilling
TD Total Depth
TD/SD Tropical/Subtropical Depression
. TEU Twenty-Foot Container Equivalent Units
THC Total Hydrocarbons
TLM Median Tolerance Limit
TOC Total Organic Carbon
TPH Total Petroleum Hydrocarbons
TRB i Transportation Research Board
TRSV Tubing Retrievable Safety Valve
TS/SS Tropical/Subtropical Storm
TSP Total Suspended Particulates
VD True Vertical Depth _
UNCLOS United Nations Convention on the Law of the Sea
UNEP United Nations Environment Programme
UNFCCC UN Framework Convention on Climate Change
UNU United Nations University
UP-MSI University of the Philippines-Marine Science Institute
- URFL Under Rig Floor Logging (.Simultan'eous Wireline Logging and Drilling Oper;tion)
USEPA United States Environmental Protection Agency
USGS U.S. Geological Survey
UVF Ultraviolet Flubrescence
VH Volatile Hydrocarbéns
WBM Water Based Mud
WHO World Health Orgﬁﬁization
WHP Wellhead Platform
WMO World Meteorological Organization
wQcC Water Quality Criteria |
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Cambodia Block A Development
Environmental Impact Assessment

«

Executive Summary

1.  INTRODUCTION

Chevron Overseas Petroleum (Cambodia) Limited (COPCL) plans to develop the Apsara Field in the
Block A Concession, which is 4,709 square km in area and located approximately 157 km offshore
from the Cambodian mainland (see Figure E1-1). A phased development approach has been adopted
for the Cambodia Block A development Project so that knowledge gained can be incorporated into
future development activities for improved recovery.

The Phase 1 development of the Block A will consist of up to ten platforms, one Floating Storage and
Offloading vessel (FSO) and a network of infield flowlines. The three stages of Phase 1 will be as
follows:

® Phase Ia: The initial production and processing platform (Apsara Platform A) located in the
Apsara Field. Processed crude will be pumped to an FSO via an 8” diameter pipeline.

® Phase 1b: Potential development of three additional platforms (Platforms B, C and D).

® Phase Ic: Potential development of the remaining six platforms (Platforms E, F, G, H, I, J). One
of which may be another processing platform.

The scope of this Environmental Impact Assessment (EIA) study is Phase 1 of the Block A
Development Project.

COPCL has contracted International Environmental Management Co. Ltd. (IEM) to conduct the EIA
study and prepare the EIA Report for the Project as required under the Cambodian Law on
Environmental Protection and Natural Resource Management (1996) and Sub-decree on
Environmental Impact Assessment Process (1999). IEM has both commercial registrations in
Cambodia and an EIA license issued by the Ministry of Environment (MoE).
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Cambodia Block A Development 2
Environmental Impact Assessment v

Executive Summary

2. PROJECT DESCRIPTION

2.1 History of Block A Exploration and Appraisal Activities

The Royal Government of Cambodia awarded COPCL an exploration license for Block A in
2002. Following this, 18 exploration and appraisal wells were drilled. As a result of the exploration

campaign, COPCL declared a commercial discovery in August 2010.

2.2 Project Location

Block A Cambodia is located approximately 157 km offshore Cambodia. For onshore support,
shorebases in Sihanoukville and in Thailand will be used during installation. During operations and
drilling, the project team will use a shorebase located within or close to Sihanoukville Autonomous

Port, Preah Sihanouk Province.

2.3 Project Schedule
The most probable schedule is shown on Table E2-1.

Page E-3
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Environmental Impact Assessment

Cambodia Block A Development ‘l‘l

Executive Summary

Work Force

llation and Drilling Activities

ernational and local contractors specializing in marine work will carry out surveys, installation of
‘wellhead platforms and FSO, drill wells, install and commission pipelines.

Production Phase

~ Core operations during production will require 50 people during Phase 1a. Additional personnel may

- be mobilized for specific tasks, such as major maintenance work, or well servicing. The workforce for
 this project consists of contractors and Chevron staff. Approximately 30 people total will be needed to
run the ship and 20 people total to run the facilities. These numbers cover both day and night shifts.
- To accommodate visitors, as described above, the capacity on the FSO will be 60 POB. Additional

- personnel may be required for Phase Ic. Capacn:y on the FSO may thus be increased to 70 POB.

~ The new workforce for the project w111 be recruited in advance to familiarize them with the new
- equipment. The FSO will be leased and will not be operated by Chevron. Plans related to the
Shorebase support operations are being assessed by project team at this stage

Where appropriate, the use of local business firms and employees will be a priority for Chevron and
Partners. Local Content and Business Development are part of Chevron’s business strategy to
develop national supplier capability. Personnel will typically be a mix of Cambodian nationals,
regional staft and expatriate personnel.

A tentative manning summary for all phases is provided in Table E2-2.

Page E-5
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1EM Cambodia Block A Development
Environmental Impact Assessment

Table E2-2: Manning Summary

1 ‘ :
e Activity Number of Workers Time Period
\ i i . I
Installation of Offshore Production Platform 250 on DLB +40 on support 10 days .
vessels -
l% I1nas)tallat|on of Pipeline and CALM Buoy (Phase 250 on DLB + 40 on Support 14 days
Vessels
i Offshore Drilling Operations — Phase 1a 140 180 days
| Platform A Hook Up and Commissioning 20 28 days
( Installation of Flowiines 250 on DLB + 40 on Support 1km per day
Ll Vessels :
‘ I‘ il - 37 days
‘ Wellhgad Flatiors: .| 250 0n DLB + 40 on Support 7 days per platform
| \ Vessels
' i 63 days for nine WHP
J‘ | Offshore Drilling Operations — Phase 1b and 1c 140 1620 days
!, i Offshore Production Operations 50 to 60 x2 = 100 to 120 15 years*
| ‘ _
| I Potentially 70 during Phase 1c
. Onshore Supply Base 5 30 years
*for FSO management and Platform operation in Apsara field only (Estimates subject to change during detailed
| design).
[f
|

| Ty
2.5 Facilities
‘ The fluid coming from the wells consists of a mixture of gas, crude oil and water. The three phases
i will be separated on Platform A.
| e il leaving the production separator will be stabilized and trans orted into an export pipeline

P p

| to the FSO;
| e Produced water will be treated and disposed of downhole (reinjected) via booster and
f injection pumps;
Il e Gas will be used to fuel the platform and the rest of the gas will be flared during Phase la.

‘ During Phase 1b and 1c, the opportunity to reinject the gas will be evaluated. If reinjection of
the gas is proved feasible, platform A will be modified to include a gas reinjection unit.

2.5.1 Processing Platform A

2511 Structure

The proposed processing platform is a four leg-jacket with central topside support. It accommodates
24 well slots. It will be set in approximately 233 feet of water (71 m). Production facilities will be
based as much as possible on existing platform designs which have proven to work for small oil field
! 1 developments in the GoT. The platform will have four decks with a boat landing. The dimensions of

the top deck area are 34.6 m by 27.6 m.
251.2 Process

| The platform is designed to stabilise the crude oil and remove as much water as possible pfior to
_ sending it to the FSO. Produced water will be reinjected on the platform via a produced water
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Executive Summary

reinjection system. Associated gas will be separated, with some being used as fuel gas and the
remaining flared. Estimated flaring rates initially will be approximately 3SMMSCFD depending on the
gas-to-oil ratio (GOR) of the reservoir fluids. The platform is also designed to accommodate periodic
return of produced water from the FSO.

2513 Capacity

Processing units will be installed to handle 20,000 BOPD or 25,000 total barrels of liquid (oil and
water) per day (BLPD). The gas flow capacity is 10 million standard cubic feet per day (MMSCFD).

2.5.2 Wellhead Platforms

The future platforms in Phases 1b and lc will be designed to accommodate the incoming production
streams with risers and pig receiving facilities installed accordingly. There is a possibility that one of
nine potential wellhead platforms in phase 1b and Ic will be a platform that is equipped with
processing equipments similar to platform A.

The wellhead platform structure is a four-leg-through-pile jacket substructure and a topside module.
It includes:
e Production manifolds,
e Booster/ Gas lift compression units;
e Chemical injection; s
e Pigging facilities;
o Flow-lines;
o  Well test facility;
e Fuel gas system;
e Pipeline receivers and launchers;
¢ Remote control equipment;

e Closed and open drain sump tanks.

Utility and auxiliary systems on each of the wellhead platforms include:
e Utility water; '
e Drainage system;

e Instrument/utility gas system.

2.5.3 FSO Vessel

The proposed FSO tanker is an Aframax type vessel. It has between approximately 640,000 bbls and
846,000 bbls storage capacity (pending upon vessel’s selection). The FSO will-be leased. An existing
vessel will be selected and will be modified as required to accommodate the project’s specific
requirements. At the time of the EIA development, the selection process is ongoing.

The primary purpose of the FSO is to store the produced crude until it is unloaded to tankers. The
FSO will also accommodate the workforce.

A Catenary Anchor Leg Mooring (CALM) buoy based mooring system is proposed for the Block A
Development (Figure E2-1). This system consists of a soft attachment to the buoy through use of a
hawser. Reverse thrusters or a permanent tug are necessary in order to maintain distance from the

Document No.: Block A-HES-REG-COPCL-01.0 Page E-7
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buoy. The CALM buoy mooring system and FSO thrusters or tug provide the added benefit of quick |
release capability, allowing the FSO to move away to safer near-shore locations in the event of severe

weather.

Figure E2-1: A CALM Buoy Based Mooring System

254 Pipeline |

The produced crude will be pumped from Platform A to the FSO via an 8” pipeline. The line will run
approximately 3.5 km before tie-in to the Pipeline End Manifold (PLEM) upstream of the lazy S riser
to the FSO. It is believed that 3.5 km provides a safe working distance between the production
platform and FSO to reduce risk of collision risk during tanker offloading and lifting operations.
There will be flowlines to bring fluids from the wellhead platforms to the central processing

platforms.
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2.6 Drilling
2.6.1 Drilling Rigs

Two types of rigs are considered for this development project: jack-up rigs and tender-assist rigs.
Both types of rigs are designed for the water depths encountered within Block A. They are commonly
used in the Gulf Of Thailand. It is likely that a tender assist rig will be used for Phase 1a. The type of
rigs to be used for Phase 1b and 1c will be evaluated and selected later on.

2.6.2 Drilling Process
2.6.2.1 Drilling Sequence

Wells will be drilled after the rig has been mobilized and set up on the platform. The wells will be
batch drilled. For each batch (likely about eight wells), one well section is drilled, the casing is
installed and cemented before the next well in that batch is drilled. Drilling time per well is
approximately 6.5 days.

2.6.2.2  Well Design

Two main well designs are planned for this project:
e A standard 3-string slimhole and
e A 4-string horizontal design.

The standard 3-string design is the most common design. It is a slimhole 3-string monobore and is
designed for artificial lift using gas lift or Electric Submersible Pumps (ESP). A similar well design is
also used for injection wells. The 3-string slimhole well is composed of three sections:

¢ A 12%-inch surface hole section that is drilled before the riser is in place; a 9%-inch casing
string is run and cemented inside the 12%4-inch hole after it has been drilled. The casing is set
at about 305 meters (1,000 feet True Vertical Depth (TVD)).

e An 8)2” intermediate section, is drilled once the riser is in place. It is drilled using a PDC bit.
A 77’ casing string is run and cemented inside the 8 /4" hole.

* A 6%” production section with 2%” tubing run to Total Depth (TD). The TD is no deeper than
3,200m TVD (10,500 feet TVD). '

Table E2-3 summarizes the well design; a schematic of a gas lift well is represented on Figure E2-2.

Table E2-3: Well Design of a Typical 3-string Slim Hole Well

Hole Casing Setting Depth (m TVD)
12%4" (surface) 9%" 305
8%%" (intermediate) . 7 925-1,850 Fe
6%" (production) 2% 3,200 maximum

Four string well designs become necessary when the well objectives cannot be achieved with a
standard slimhole three string design. Several examples as to when a four string well design may be
necessary are:
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e Shallow Hazard: The four string well is necessary in the case where the shallow hazat
anomaly is so shallow that the kick tolerance of the subsequent hole section is not adequate to
reach the required 7” casing setting depth

o Deep Target: These deeper zones typically come with abnormal pressure regimes that exceed
the kick tolerance capabilities of current three string well designs, hence the requirement fora
four string well.

e 77 Into Horizontal Target Reservoir: The four string well design may be required for the 7"
production casing to reach the horizontal well target reservoir.

e Horizontal or extended reach wells where the well design and/or completion requirements
preclude using a three string well design. w "

Figure E2-2: 3-String Gas Lift Well Schematic

2% Tbg 5
Shoe

2.6.3  Mud, Cuttings and Cement

Drill cuttings are formation particles generated by the drill bt during the drilling process and vary in
size from small slivers-(less than 10 mm in length) to dispersed clays and ultra fine particulates (less
than 0.002 mm). The exact nature of the cuttings will depend on the geological formations drilled.

The function of the drilling mud is to provide circulation to remove cuttings from the hole, to cool the
drill bit and to provide a hydrostatic head exerting greater pressures than expected from any formation
which may be encountered to maintain well control.
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dequate to 2.6.3.1 Types of Mud
Surface Section
1at exceed
ment for a The surface section will be drilled using Water Based Mud (WBM). The surface hole section is drilled

before the riser is in place, and drill cuttings and mud are deposited onto the seabed near the wellhead
since the drilling fluid exits the annulus at the sea floor. The casing is run and cemented to the

for the mudline

lirements Intermediate Section

The intermediate section will be drilled with Seawater. If hole cleaning problems are encountered, the
sea water will be displaced with a Desco WBM. At the end of the section, a polymer WBM is
circulated. Cuttings and mud from this section are returned to the rig and discharged overboard.

Production Section

The production section (bottom section) will be drilled with synthetic based mud (or Non Aqueous
Fluid — NAF). It is planned to use Saraline 185V. Saraline 185V has been used extensively in the Gulf
Of Thailand.

The NAF used for the 6% inch production hole interval has an enhanced mineral oil external phase,
which is a low toxicity mineral oil. The main components of the proposed NAF are calcium chloride
in the brine phase, alkaline chemicals, barite to maintain the mud density, and Saraline 185V, which is
a paraffin oil.

Cuttings and mud from the bottom section are returned to the rig and pass through the solid removal
system, which consists of shale shakers which aim at separating the mud from the cuttings. The
separated mud is then returned to the mud circulation system for re-use. Treated cuttings, which
contain a small residual amount of attached mud are discharged at Im below the surface.

The solid treatment system targets that no more than 9% Synthetic on Clittings (SOC) remain. Once
the NAF cannot be recycled because it has lost its technical properties, it is retired.

Types of drilling fluids per section are summarized in Table E2-4.

Table E2-4: Drilling Fluid Program for Standard Slim-hole Monobore Well Design

Hole Size Depth (m TVD) ; Drilling Fluid System
12%" - 305 Xantham Gum WBM
815" 1,371 Seawater, Desco WBM and Polymer WBM
6%" TD ‘ Non Aqueous Fluid (NAF)
ary in . ; -
 (less 2.6.3.2  Drill Cuttings and Mud Quantities N
. - The amount of drill cuttings can be estimated by calculating the volume of each section (i.e. from hole
ol the interval height and hole diameter). Generally, approximately 50% to 60% of the total well depths of a
ation , slimhole well is drilled with 6% inch diameter hole; the amount of drilling muds and cuttings released
. from the slimhole drilling activities is less than a conventional hole drilling. It is estimated that on
average approximately 148 m® of cuttings are generated per well. Estimated quantities of cuttings for
each well per section and the total estimate for the Project are presented in Table E2-5.
U

E-10 I
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Table E2-5: Estimated Average Mud and Cuttings Discharge

Cuttings
Discharge Volume
Method Discharged

Bore

Diameter Well Interval Mud

(inches) (m‘})

Volume
Discharged (m’)

WBM with cuttings
12%" Surface Hole returned directly 20 WBM 197
to seafloor

- Seawater with
cuttings brought to
a shale shaker on

the drilling rig,
then discharged to

; sea [ ' -
Intermediate 93 WBM 114

Hole - WBM with
cuttings brought to
a shale shaker on
the drilling rig,
then discharged to
sea

8"

NAF and cuttings
brought to a shale
shaker and 90
Production centrifuge on the
Hole ariling rig. then 35 INAF (adhering to
cuttings and cuttings)
residual mud
discharged to sea

6 1/8"

Total : 31 V_VBM
(for one well) ;

148

2.6.3.3 Cement

Each steel casing string is cemented to form an effective seal between the casing and the formation. It
has a specific slurry, with density that is carefully selected to maintain well integrity. Most cement
remains in the wellbore for the surface hole while all the cement remains in the wellbore for the
intermediate and production hole sections.

2.6.4  Well Completion

The wells are designed to accommodate either gas lift or ESP. Gas lift mandrels are spaced along the
completion tubing with the deepest mandrel set inside the 7-inch casing just above the 27%-inch by 7-
inch packer to maximize the depth of injection (see Figure E2-2). A TRSV (Tubing Retrievable
Safety Valve) is set 75 ft below the mud line. When an ESP is run, the TRSV must be set below the
ESP to prevent formation fluid from entering the tubing when the TRSV closes. A 6,500-psi unitized
wellhead and Christmas tree will be used on all production wells. A Chevron Class I'V surface type
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Blow Out Preventer (BOP) system as shown will be used. This system is designed for wells in which
Maximum Anticipated Surface Pressure (MASP) ranges from 5,000 psi to 10,000 psi.

Figure E2-3: Blow Out Preventor

2.6.5 Shorebase

During installation, shorebases in Sihanoukville and in Thailand will be used. During operations and

ion. It y drilling, the project team will use a shorebase located within or close to Sihanoukville Autonomous
Fnent Port. Plans related to heliports and other shore support are currently being assessed by the project
or the ‘ team at the time of the EIA development.

2.6.6 Power Generation -
The drilling rig will use Marine Diesel Oil (MDO) to run the engines. The platform will use

g the ] associated dry gas as a fuel gas source. In addition, there is a diesel storage system that is sized to
by 7- enable a run time of up to 6 days at maximum diesel consumption to maintain production during times
vable - when personnel cannot access the platform such as periods of bad weather. The system will be
v the j - designed to automatically switch to the diesel powered generator should either of the gas engine units
tized fail or are down for maintenance.

g [ '] When the diesel system of the fuel gas generator is in use, it is expected that between 90 and 320 L
—_— ! 7l per day will be consumed. The consumption depends on whether it is 100% diesel or up to 70% gas.

E-12 ’ '
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Based on past experience, it is estimated that the annual diesel consumption on Platform A should
average 30 days per year. The crane will be diesel driven. It is estimated to use approximately 40L
per day. Crane and dual generator are the only sources of diesel consumption on the platform.

On the Wellhead platforms, power is provided by 35KW reciprocating engine powered generation
units. The duty unit is a gas engine driven unit with a standby diesel engine driven unit of the same
capacity. The units are designed to switch over automatically should either unit shutdown. If the
diesel engine powered generator is in use, the expected daily consumption of diesel at full load is 530’
litres/day.

The FSO burns Intermediate Fuel Oil and (IFO) and Diesel Oil (DO). A dynamic position capable
vessel, which does not require a dedicated tug and therefore represent a worst case in terms of fuel
consumption, was assumed for the estimates.

Helicopters will use jet fuel and supply vessels will use marine diesel oil. Table E2-6 shows estimate
fuel consumption.

Table E2-6: Estimated Fuel Consumption

ocation/ Fuel Installation Production
Aviation (Jet) MT/year | 20.3 | 60.9 | 121.8 78 234 468 52 59 68
Marine
Transportation - :
MDO MT/year | 957 | 1395 | 3116 | 2965 | 8895 | 17785 | 3461 | 3461 | 3461
Drilling Rig -

MDO MT/year - - - 2232 | 6696 | 13392 - - -
FSO - DO MT/year - - - - - - 1105 | 1105 | 1105
FSO - IFO MT/year - - - - - - 1000 | 1000 | 1000

Platform - DO MT/year - - = - - - 200 269 584
Platform - Fuel
Gas mmscfd - - - - - - 0.9 1.85 2.75

Note: Production Phase lc considers the operation of 10 platforms (2 CPPs and 8 WHPs)

2.7 Flaring

Production consists of oil, water and gas. As discussed in the previous section, the three substances
will be separated on platform A. The gas will be used as fuel gas on the platform and for gas lift

operations, with the remaining gas being flared at least during Phase la. For phase 1b and lc, the

feasibility of reinjecting the associated gas will be studied.
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2.8 Waste Management

oeneration

“the same 2.8.1 Liquid Waste
:Zéi. iISfSt;)g The main liquid waste streams that are expected from the project consist of:
e produced water,
n capable s sewage,
1s of fuel ¢ drainage,
e cooling water,
estimate e brine water and
e hydrotest water (required during the commissioning phase).
Produced water will be reinjected.
28.1.1 Sewage - Black and Grey Water
The sources of sewage are the lavatory facilities; the sources of domestic wastewater are bathrooms,
washbowls, washing areas and kitchens or galleys located on the drilling rigs, on the FSO, and on the
installation and support vessels.
Sewage from the accommodation block on the FSO, the drilling rig and any installation and support
vessels with a capacity more than 400 gross tons will be treated by the onboard sewage treatment
plants before being discharged overboard consistent with MARPOL 73/78 Annex IV regulations.
Sewage generated from the platform and from vessels with a capacity less than 400 gross tons, such
as a crew boat, will be discharged directly into the sea without treatment as per MARPOL 73/78
Annex [V requirements.
Domestic wastewater is discharged directly to the sea in accordance with applicable regulatory
requirements.
It is estimated that the volume of sewage and domestic wastewater generated are approximately 0.08
and 0.12 m*/person/day respectively.
2.8.1.2 Drainage b
On the drilling rig, supply vessels and FSO, all drainage from designated machinery spaces will be
routed to a waste oil storage tank. Collected wastewater is then passed through an oil water separator
to meet MARPOL 73/78 discharge standard. Treated water whose oil content is less than 15 ppm will
ances be discharged to the sea. Separated oil will be collected in the slop tank.
is tlfllﬁ Drainage generated on wellhead platforms and the platform during the operation phase will be
g - managed by open and closed drainage systems.
2.8.1.3  Cooling water
~ There will be two cooling systems on the FSO: a closed loop freshwater system and an open loop
seawater system. ’ '
Seawater will be lifted from below the sea surface. It will be used to cool the closed-loop fresh water
system before being pumped overboard. '
No chemicals will be added to the seawater open loop system that will be discharged overboard.
! a Chemicals (anticorrosion and descaling) will be added to the closed loop fresh water system only. As
{ ) it is a closed loop, it will not be discharged overboard. The depth of water intake, and the

14 i
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approximate volume of seawater to be lifted are to be finalized. These volumes and depth are |
dependent on the FSO that will be selected.

A mesh will be fitted to the inlet on the seawater lift caisson to prevent ingress of marine organisms.

\
\
2.8.1.4  Brine water from potable water maker

A small amount of seawater will be desalinated to be used as freshwater. The desalination process
reduces the dissolved salt content. There are two products from a desalination process: a low salinity
water (freshwater) to be used on the FSO and a brine, which is a concentrated salt solution.

Consequently, a small amount of brine will be discharged from the fresh water maker on board the
FSO. The brine will be discharged in the seawater and will be rapidly diluted in the Gulf of Thailand.

The discharge of brine in offshore waters is insignificant and therefore not considered further in the
EIA.

2.8.1.5 Hydrotest Water

Following installation, the pipelines will be hydrostatically tested as per the requirements of the
design codes. The hydrostatic test media will be seawater that has an added oxygen scavenger as well
as a biodegradable and non toxic biocide. A dye will also be added to assist with leak detection.

Types of chemicals used for this operation include Blacksmith O-3670R which is a mixture of oxygen
scavenger and biocide at a concentration of 750ppm, and Fluorescein LT Dye at a concentration of 40
ppm. Chevron has given careful consideration to the selection of chemicals and various factors
including toxicity, degradability and biological fate while choosing dose concentrations in accordance
with good industrial practice.

Hydrotest water from the main pipeline between Platform A and the FSO will be discharged directly
to the sea. Hydrotest water from the flowlines between the Wellhead platforms will be discharged to
the sea.

2.8.2 Solid Wastes

Solid wastes from the proposed project can be classified as follows:
o Food Waste;
e Non-hazardous waste;
e Hazardous waste.

Food Waste

Food waste from kitchens and canteens will be kept separate from non-food waste (such as
packaging). As per MARPOL Annex V regulation (Garbage), food waste will be macerated in an
offshore macerator and discharged overboard. Discharged food particles should not be larger than
25mm.

Non-Hazardous Waste Management

Non hazardous waste will be generated from canteens, living quarters and offices, and project’s
processes. Non hazardous waste will be transferred from the drilling rig, supply vessels, platforms and
FSO to the shorebase at Sihanoukville Autonomous Port and disposed of by a licensed and COPCL
approved waste contractor.

Hazardous Solid Waste Management
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nd depiy Hazardous wastes expected to be generated include the following: Oily rags; Used oil; Paint
lectronic waste; Spent lube oil, greases and hydraulic fluids; Batteries; Fluorescent Tubes;
-organisms and Spent metallic filters.

® Hazardous waste will be recycled back to the process when feasible for example used oil.
- Sludge will be reinjected if feasible or stored offshore until shipped to a disposal facility. All
other hazardous waste will be segregated from non hazardous waste, brought back to shore
ation pr and disposed of by a licensed and COPCL approved contractor.

Waste streams that cannot be safely disposed of in Cambodia will be exported overseas

b following applicable regulations.
on boar -
»f Thail Quantities
urther in th ated volumes of solid waste are provided in Table E2-7 and are based on actual volumes from
similar type of operations in the GoT.
Table E2-7: Preliminary Solid Waste Quantities — Main Streams
Type of Waste Estimated annual Quantity kg
1ents of th Non hazardous
“tfgef - Combustible trash/office waste | 106,000
>tion.
¢ Empty sacks 248
e of oxy.
rationo Spent hose 3,040
ous fac Wood scraps 883
accordance | Empty drums 4,215
Non contaminated scrap metal | 46,531
ed direc Hazardous
scharged
Qily rags 3,281
Used lube oil / hydraulic oil 13,789
Electronics waste 240
3 Fluorescent tubes and ballast 13 :
Lead acid batteries 605
Paint waste 629
| Hg contaminated oily sludges* | 89,000
Spent metallic filters 448
(such as expected during the first years of the development
ted in an
rger than _ ) N
preliminary estimate is subject to change. At the time of EIA writing, the team is developing the
anagement Plan. ' ‘
roject’s i
e Health, Environmental, and Safety Management
| COPCL sron assesses and manages potential risks to the employees, contractors, the public and the
iment within the following framework of its Operational Excellence Management System
and OE Expectations.
5
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291 Tenets of Operation

To achieve and sustain Company objectives, a culture has been developed to emphasize that all
incidents and operating disruptions are preventable and that “zero incidents™ is attainable.

Tenets are a code of conduct used by employees and contractors as a tool to guide daily decisions,
Leaders play an important role in reinforcing behaviours consistent with the tenets. The Tenets of
Operation are based on two key principles:

e Doit safely or not at all.
e There is always time to do it right.

COPCL will deploy the Tenets of Operation to provide a foundation for an
Operational Excellence culture at the Apsara field.

Always:
s Operate within design and environmental limits.

i e QOperate in a safe and controlled condition.

i ‘ ¢ Ensure safety devices are in place and functioning,.

‘ e Follow safe work practices and procedures.

e Meet or exceed customer’s requirements.

e Maintain integrity of dedicated systems.

| e Comply with all applicable rules and regulations.

e  Address abnormal conditions.

I ‘ e Follow written procedures for high-risk or unusual situations.

“ ‘ e Involve the right people in decisions that affect procedures and equipment.

|
| il
!’ 2.9.2 Operational Reliability and Maintenance

| The general operating plan is designed to comply with all applicable laws and regulations.

Production platforms will be manned by a minimum of two personnel. All equipment apart from the
gas lift compressor and ESP’s are designed with back up (duty/standby) for reliable operations. In
‘ most cases this equipment will automatically start up reducing the requirement for Sperator-
I‘ .1{ ! intervention., Sufficient instrumentation will be provided to alert the operator of an abnormal
| condition, and if this condition continues to deteriorate, then processing and platform operations will
. ‘ shut down.

"\ | Future wellhead platfdrms will not be manned. Routine maintenance operations will be controlled
| from the central processing platforms.

: Future wellhead platforms will require periodic operator visits depending on the specific
} ‘ requirements.

Mt 2.9.3 Emergency Management

\ While incident prevention measures take priority over mitigation measures, it is COPCL policy to
have emergency response plans in place to mitigate potential impacts and prevent escalation of any
T incident which may occur during its operation in Block A.

| COPCL will prepare an Emergency Response Plan (ERP) for Block A operation. The ERP will be
\ designed to provide the members of the Chevron Cambodia Emergency Response Organization
i (ERO) with the appropriate information to respond to incidents in a sdfe, rapid and effective manner.
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ion, COPCL will develop Site Specific ERPs to address credible and significant risks
from site-specific risk and impact assessments. These will include an Oil Spill Response
edical evacuation plan, and a Typhoon Evacuation plan.

-will implement emergency response training and exercise programs to maintain competenc
COPCL ERO members. .
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3. ENVIRONMENTAL SETTING, PUBLIC
INVOLVEMENT AND IMPACT
ASSESSMENT

3.1 Baseline Environmental Sampling

Two environmental basehne surveys were conducted by IEM in Block A in 2004 and between
October 23 and October 29", 2010.

IEM selected locations for samphng seawater, sediment quality, and biological resources in Block A
to be representative of baseline environmental conditions before project implementation.

3.2 Physical Environment

3.2.1 Meteorology, Wind and Air Quality

The main climatic features are the northeast and southwest monsoons and occasional tropical
cyclones. There are two seasons with transition periods between them:

e Cool/Dry season (Nov-Feb): cool relatively low rainfall with winds from the northeast

e Hot/Dry season (March-Apr): variable winds; little rainfall and correspondingly hot
temperatures

¢ Hot/Wet season (May-Sep): Daily light rains; overcast skies; thunderstorms with occasional
torrential rains with winds from the southwest

e Cool/Wet season (Oct-Nov): variable winds, little rainfall and relatively cool.

The average air temperature is 26°C to 29°C. The Gulf of Thailand is affected by the usual tropical
weather types. The typhoon season is from mid-October to December when storms can achieve
sustained winds of over 64 knots. 3

There are no air quality data available for the site. However, the Central Gulf of Thailand is a windy
environment, far from significant sources of air pollutants.

3.21.1  Bathymetry

The Gulf of Thailand is relatively shallow. Water depths within Block A range from about 65 — 80
meters (gently dipping to the west). '
3.21.2 Currents; Water Masses, Circulation and Tides

SurfaGe currents are strongly influenced by wind direction and vary throughout the year. Average
surface current speeds are about 0.3 knots (with a maximum at about 1 knot). Average bottom
currents speeds are about 10cm/s (0.2 knots) with maximum speeds at 70 cm/s.

Tides are mixed, mamly diurnal w1th inequalities in the heights and time of successive hlgh and low
waters.
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3.21.3 Waves

Wave heights are generally moderate; averaging from 0.6 to 1m in height. Occasionally wave heights
may reach 6m. The two main wave directions are west to southwest in the summer and east to
southeast in the winter. Waves up to 12m have been reported during typhoons.

3.2.2 Water Temperature, Salinity and pH

Surface water temperatures in Block A are about 31°C. The pH is about 8.19 at the surface and 8.15 at
the bottom. Salinity is around 29ppm.

3.2.3 Water Quality

There were no unusual concentrations of any of the heavy metals measured (As, Cd, Cu, Pb, Ni, Se,
Zn, Hg). Mercury levels are similar to levels found previously in the central Gulf.

3.24 Sediments and Sediments Features

3.24.1 Grain Size

Sediments in Block A are uniform. The main composition is clay, sandy clay, and silty clay.
3.242 Total Hydrocarbons

Levels are typical from the central Gulf of Thailand.

3.24.3 Heavy Metals

In general, no unusual concentrations or values were found at any of the stations sampled in Block A.
The only exception was the high barium concentration at station A. Barium was found to range from
24 to 247 mg/kg. It is possible that the elevated barium concentration is the result of previous drilling
operations in the area. Barite is virtually insoluble and thus non-toxic under most environmental
conditions.

3.3 Biological Environment

There are three marine ecosystems of interest:

e Shallow coastal area: fringed by mangroves, mudflats or other wetlands (often parts of
estuarine systems), is an important nursery habitat for shellfish (mollusks) and shrimps;

o Intermediate shelf area: a sub-tidal habitat for small-to medium-sized pelagic and demersal
fish; and

e Deep shelf area: habitat for larger pelagic and demersal fish

3.3.1 Marine Life
3.31.1  Fish -

The coastal waters of Cambodia support a large number of marine fish. Table E3-1 show specifies
and by-catch observed as targeted in marine fisheries in Cambodia.

Table E3-1: Specifies Targeted in Marine Fisheries in Cambodia

Target species Secondary 'by-catch’

Short mackerel (Rastrelligerbrachysoma), Torpedo scad (Megalaspis cordyla), Longtail
Indian mackerel (R. kanagurt), Indian tuna (Thunnus tonggol), other mackerels,
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Target species Secondary 'by-catch’

Anchovy (Stolephorus indicus) tunas, bonitos (Scombridae )

Shrimp/Penaeidae sp.: Black tiger shrimp (Penaeus monodon), P.
111t Penaeus semisulkatus, P. canaliculatus, P. | silasi, Swimming crabs (Portunidae ), trash

latisulcatus, P. merguiensis fish

' Trash fish, squid (Loliginidae), Scallops
Penaeus merguiensis, Mantis shrimp (Pectinidae), Swimming crabs (Portunidae),
(Squillidae) Scorpion fish (Scorpaenidae),

Scallops (Pectinidae)

Sea bass & grouper (Serranidae),
Scorpionfish (Scorpaenides), Mantis shrimp
(Squillidae), Scallops (Pectinidae)

i Swimming crabs (Portunidae), Mud
{ crab/Scylla serrata

Indo-Pacific king mackerel (S.guttatus),
| Bluefin tuna (T.thynnus), Sharks,
L Seacatfish (Ariidae), Jacks (Carangidae),

| Mullet (Liza argentea), Valamugil seheli, Sea bass & grouper (Serranidae), Snappers
[ Snapper.(Lutjanidae), Short mackerel (R. (Lutjanidae), Breams (Nemipteridae), Drums &
| ' brachysoma), Indian mackerel (R. croakers (Sciaenidae),
' kanagurta), Sicklefish (Drepaneidae),
. Torpedo scad (Megalaspiscordyla), Silver Rabbitfish (Siganidae),
(ll pomfret (Pampusargenteus), Black Pomfret | Cutlassfish (Trichiuridae)
| (Formio niger), Butterfish (Stromateidae), Wolf herring,
|‘ Stingrays (Dasyatidae) (Chirocentridae), Lizardfish (Synodontidae).
' | Barramundi (L. calcarifer)
w ,“ Barracuda (Sphyraenidae), Terapons
i (Terapontidae)
| 1 Swimming crab (Portunidae), Mud crab (Scyfla serrata),
Squid (Loliginidae)
Mixed species

i Nurse shark (Orectolobidae), Requiem shark (Carcharhinidae), Stingray (Dasyatidae),
‘ Seabass & grouper (Serranidae),

Snapper (Lutjanidae)
| Mixed fish species
Peregrine shrimp (Metapenaeu), Sepiolid
squid (Sepiolidae), Octopus (Octopus sp.), Multi-species juvenile fish and shrimp
(1A Squid (Loliginidae), Very small shrimp (for
shrimp paste)

Giant clams (Tridacnagigas), Spidershell
(Lambis)

i Grouper (Serranidae), Mixed coral reef fish
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3.31.2 Shrimp and Prawns

Ten species were identified in the Gulf of Thailand: banana shrimp, jumbo tiger prawn, tiger prawn
(Penaeus monodon), white shrimp (Penaeus vannamei), king prawn, school prawn, other shrimp,
flathead lobster, mantis, and acetes.

3.3.1.3 Cephalopods (cuttlefish, squid, octopus and chambered nautilus)

The key squid and cuttlefish species in the Gulf of Thailand identified for the South China Sea
Project’s Regional Working Group on Fisheries (2002-2008) are: Loligo duvaucel, L. chinensi, Sepia
aculata, S. recurvirostra, S. pharaonis

3.3.14 Crabs

Crabs can be found throughout the Gulf of Thailand. Crabbing takes place year-round (peak
abundance in the central Gulf occurs during March-April), all along the Gulf coast.

s

ns & .

“ Local fishermen have identified about nine crab species, but target only three species commercially:
shore crab, swimmer crab and mangrove mud crab. Local fishermen complain about stocks of all crab
species being depleted as a result of mangrove degradation and pollution from shrimp farms. Marine
Conservation Cambodia has photographically documented at least 39 different crab species.

313115 Bivalves

In the coastal waters of Cambodia 24 species of marine bivalves have been reported. Economically
significant species in the Cambodian coastal waters are green mussels (Perna viridis), oysters, and
blood cockles.

3.31.6 Reptiles

Five species of marine turtles have been reportedly seen in Cambodia’s waters in the past. These
include the Hawksbill (Eretmochelys imbricata), Green (Chelonia mydas), Olive Ridley
(Lepodochelys olivacea), Loggerhead (Caretta caretta) and Leatherback (Dermochelys coriacia)
turtles. All of these species are considered endangered according to [IUCN (2011).

In Cambodia, sea turtles lay eggs from September to April. Several nesting areas have been identified
by local authorities and fishermen: 9 islands/beaches in Sihanoukville Municipality, 3 islands/beaches
in Kampot Province, and 4 islands/ beaches in Koh Kong Province.

3.3.1.7 Sea and Coastal Birds '

Sea and coastal birds in the Gulf are poor in diversity and population; most are winter (non-breeding)
visitors. Several species which used to be common are becoming much rarer due to egg gathering and
development. The following birds are known to inhabit the Gulf of Thailand.

L]

Gulls and terns are sea birds that occur mostly in coastal waters; most breed colonially. They usually
fish by plunge-diving. '

Boobies occur chiefly in offshore areas. They live mainly on fish by plunge diving, often from great
heights, which enables them to dive as deep as 10 m underwater. While boobies feed in groups, they
‘may dive simultaneously in order to enhance success. Breeding takes place in colonies along the

coast.

Sooty terns are diurnal pelagic seabirds that forage along seacoasts and far offshore. They feed in
flight, picking up fish and squid, chased to the water surface by predatory fish such as tuna.
Elsewhere, flocks of sooty terns are found associated with tuna and dolphin-fish as well as dolphins
- and porpoises. The species is a very rare visitor to the Gulf of Thailand. There are no breeding
locations nearby. The nearest known breeding location is in the Spratly Islands, South China Sea.

h
age £-22 ’ 1
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3.3.2 Marine Mammals
3.3.2.1 Dolphins and Whales

Twenty-one species of dolphins, porpoises and whales have been found in the Gulf of Thailand.

3.3.2.2 Dugongs

The endangered dugong (Dugong dugon) (CITES, 2011) has been sighted in parts of the coast
especially near Pre Ksach in Koh Kong District, and in Kampot Bay.

3.3.2.3 Threatened/Endangered Marine Species

There are at least 11 species that are Endangered or Critically Endangered. All IUCN endangered
species are protected under Cambodian law.

3.3.3 Sensitive Ecosystems
3.3.31 Seagrass Beds

%eagrass beds occur throughout the coastal zone of Cambodia in shallow waters. They are most
cxtensive in Kampot province, Prek Kompong Bay Delta and Kep municipality. There are two types
ol seagrass habitats:

a) Extensive seagrass meadows along the mainland, and
b) Patches of seagrass intermingled with corals around the islands

Seagrass beds can be found in most shallow water areas of the Cambodian coastal zone. Most of the
seagrass beds are multispecies, located in enclosed or semi-enclosed embayment from the intertidal
area to 5m in depth (Seagrass-Watch, 2010).

3.3.3.2 Mangrove Forests

The 435 km coastline comprises about 60,000 ha of 30 species of mangroves. The most pristine area
can be found in Koh Kong Province (Kosal, 2004). Mangroves are found around Veal Renh and
Kompong Som Bays and north of Kas Kong up to the border with Thailand.

3.3.3.3 Coral Communities

As there are approximately 953 ha of coral reefs in Kampot, 602 ha in Koh Kong, 1198 ha i
Sihanoukville, and 52.5 ha in Kep (MoE, 2005). Main continuing threats to the coral reef habitats are,
amongst others, over-fishing and use of dynamite and other illegal fishing practices, harvest of coral
reefs for trade, and degradation of water quality. '

Not all significant sites for coral have been completely identified, but several known locations are
identified. Coral generally occurs around inshore islands and rocky areas. There are no coral reefs or
sensitive environments within the Block A area.

3.3.4 Protected Areas

The Royal Government of €ambodia has designated national protected areas for the conservation and
protection of biodiversity. A Royal Decree, signed November 1, 1993, established 23 areas as national
parks, wildlife sanctuaries, protected landscapes and multiple-use areas. The law on Protected Areas
of 2008 defines the framework of development, management and conservation of protected areas
(OGEL, 2008).
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3.3.4.1 Fisheries

In Cambodia, fisheries are one of the most important sectors, playing an important role in the daily
food production and contributing to the national economy. Marine fishery and the aquaculture sector
is small compared to the inland fishery.

The South China Sea Project’s Regional Working Group on Fisheries (2002-2008) has established a
regional system of fisheries refuges in the South China Sea and Gulf of Thailand. The fisheries
refugia are a mechanism for integrating fisheries and habitat management and are defined as “A
specially and geographically defined, marine or coastal area in which specific management measures
are applied to sustain important species [fisheries resources] during critical stages of their lifecycles,
for their sustainable use” (UNEP/GEF, 2008). Three sites in Cambodia have been identified as
potential sites for inclusion in the system of fisheries refugia. The site at Kampot has been studied
extensively. The Kampot seagrass demonstration site is important as a nursery area and feeding area
for greasy grouper, mangrove red snapper, Malabar grouper, threadfin breams, leopard coarl grouper,
lizardfish, brownstripe red snapper and sixbar grouper. Is also is an important feeding site for several
species of spinefoot (goldenspotted, whitespotted, streaked), grouper (humphack, longfin,
orangespotted, blacktip) and bluespot grey mullet, lined silver grunt, wrasse and harrowed sole.

3.34.2 Coastal Culture Fishery

Shrimp, cockle, crab and seaweed aquaculture occurs at various locations all along the coast. Based
on 1999 data from DOE, the marine aquaculture accounted for 5% of the commercial fisheries
production or 14,205 ton. The production from specific facilities and the number of people they
employ is uncertain. A map of marine aquaculture in the Sihanoukville Area is shown in Appendix
8.12.

3.34.3 Shrimp Pond Aquaculture

According information from the Ministry of Agriculture, Forestry and Fishery, shrimp pond
aquaculture is presently carried out on a small scale with no extensive farms owned by large
companies.

3.34.4  Cage Culture

Finfish culture in pens or cages are observed in Koh Kong province and Sihanoukville. Cages for
cockles were observed in a number of locations within Kampong Som Bay and are reported in
Trapeang Ropov of Kampot bay, while green mussel culture was observed in Koh Kong bay. ,

3.34.5 Seaweed Culture

The culture of seaweed is an increasingly important aquaculture activity, currently centred in Kampot.
The Depa.ttment of Fisheries in Kampot have identified zones for seaweed culture. Although the
MAFF policy is that seaweed farms may not be established over seagrass beds, according to the
existing data, the seaweed zones overlap with seagrass areas.

3.3.4.6 Tourism

Sihanoukville has a large and growing tourism-based service sector. Kep, with good beaches and
access to Kep and Phnom Bokor national parks has similar goals for tourism development. Several
islands (Koh Rong, Koh Thash and Koh Rongsanlem) are also being developed as nature-oriented
resorts. Private resorts are currently in development for the near-by islands of Koh Puos and Koh

Rong.
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34 Public Involvement

The Public Involvement Program was developed to provide for a structured management of
information dissemination to parties external to the company. More specifically, the objective of
COPCL’s Public Involvement Program was to foster an understanding and dialogue between the
company business operations and the local communities near the project location. These discussions
involved a presentation of the project overview, followed by a question and answer session. Opinions
on perceived environmental issues were gathered by encouraging participants to provide comments
and recommendations on project activities and related public consultation efforts.

The Public Involvement Program consisted of a series of 13 Public Consultation Meetings with
stakeholders (governors, local regulators, communities, and NGOs).

The outcomes of the public involvement at four coastal provinces (Preah Sihanouk, Kampot, Kep and
Koh Kong) indicated that: -

o The public has general concerns about potential impacts on fishing, transportation activitie,
subsurface geology, risk of earthquakes and accidental releases.

e The public showed interest in:
o General mitigation plans;
o Specific management measures for risks of accidental oil releases and typhoons;
o Management of gas, cuttings and waste;
o Benefits for local communities i.e. job opportunities, revenue
o Regulators and participating communities fully supported the project

COPCL has developed a Community Awareness Plan to initiate public involvement activities and
maintain open communication of relevant information.
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3:5 Impact Assessment

To systematically evaluate project activities and their possible impact on the environment a summary
matrix was designed to identify potentially significant impacts. A thorough listing of project activities

-~ and environmental elements was obtained, and potential impacts were assessed using the systematic

methodology discussed in the report.
The potentially significant impacts were thoroughly assessed for each phase of the project:
e Installation
e Drilling
s Production
e Abandonment

Atmospheric Emissions: The project will result in atmospheric emissions. The main sources of
emissions will be engines on offshore installation, support, decommissioning vessels, rigs, FSO,
flaring on central processing platforms, and fuel gas use on central processing platforms.

The project is located more than 157 km from the coastline in a windy environment. Atmospheric
emissions are expected to disperse and not impact coastal populations.

The increase in greenhouse emissions during maximum production (phase lc with 10 platforms) will
represent approximately260,000 tonnes of CO, equivalent. . '

Discharges to Seawater: The project will discharge drainage, sewage, domestic wastewater, cooling
water, hydrotest water and drilling discharges in accordance with applicable regulations. The project
will not discharge produced water. The potential impact on seawater quality of the operational
discharges is not significant.

Drilling discharges are likely to create a localized ‘cuttings pile’. The cutting pile will have the
potential to smother non mobile benthic fauna that are in proximity to the well. Surveys have not
identified sensitive benthic resources within Block A (there are no coral reefs or seagrass beds) and
therefore the potential impact of drilling discharges on seabed fauna is deemed not significant.

Waste — The project will generate both non hazardous and hazardous waste. The project has
developed a comprehensive Waste Management Plan. Solid waste as well as liquid waste that cannot
be treated and disposed of offshore in accordance with applicable regulations will be shipped onshore
for treatment/disposal by licensed and COPCL approved contractors. Waste that cannot be disposed
of safely and in an environmentally sound manner in Cambodia will be shipped overseas for
treatment. The potential impact of waste generation is not deemed significant.

Noise — The project will generate offshore underwater noise, especially during installation (pile
driving activities). Mitigation measures will be implemented during pile driving activities to reduce
the potential impact to marine mammals. The potential impact of noise from pile driving operations is
not deemed significant.

Physical Footprint — the project’s physical footprint within Block A will consist of platforms piles,
moorings installed for the FSO, and pipelines. The facilities will introduce hard substrate and benthic
fauna may be smothered during installation. However, pipelines will be laid directly on the seafloor
without trenching or burying, reducing potential disturbance to sediments and surveys conducted so
far have not identified any sensitive resources such as corals or seagrass beds. The potential impact is
therefore not significant.

Accidental Spills — Risk is the product of a likelihood of an accidental event occurring by the
potential consequences of this event. A risk assessment was conducted for Block A development
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project. Based on Chevron historical data, events that have a higher likelihood of occurring have small
consequences on the environment, public health or socio economy. For instance, small volumes spills
that could occur as a result of a hose failure offshore during bunkering operations would not create
potentially significant impacts on the marine fauna or fisheries. The associated risk is therefore not
significant. Large consequence events, for instance, accidental releases that could potentially impact
the shorelines or collisions with potential public health impact, have a very low probability of
occurring. The associated risk is therefore not significant.

The results of the impact assessment of normal project operations are summarized in Table E3-2.

Table E3-2: Summary of Potential Impacts from Normal Operations after Implementation of Chevron’s
Environmental Management Plans

Installation Drilling Production Abandonment

Gl Qua!itey;'ntsi‘sr;e;%r;ouse ana Insignificant Low Low Low
Seawater Quality Low Low Low Low
Ocean Sediment Low Low Insignificant Low
Marine Biota Low Low Low Low
Endangered Species Low Low Low Low
Fishing Low Low Low Low
Shipping Low Low Low Low
Tourism Low Low Low Low
Socio-Economy Beneficial Beneficial Beneficial Beneficial
Visual Aesthetics Negligible Negligible Negligible Negligible
Public Health Low Low Low Low

The results of the impact assessment of unplanned events are summarized in Table E3-3.

Table E3-3: Summary of Potential Risk from Unplanned Events

Collision Lo . _
(Potential severe consequences for social and public
‘ health but likelihood rare)
. . Low
Fire or Explosion (Incidental potential for social and public health

and likelihood remote)

Accidental Releases

. ] i . Low :
Minor Release (diesel, chemical, produced water, (Incidental consequences for environment, social
waste)— offshore and public health

and likelihood seldom)

Minor release (diesel and waste) arshore Lo
inor release ( wa ne (Minor consequences for environment, social and

public health
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and likelihood seldom)

Blowout (large accidental release)

Low

(Major consequences for environment and social,
moderate for public health

but likelihood remote)

FSO Rupture (large accidental release)

Low
(Major consequences for environment and social
but likelihood remote)

4,

- MANAGEMENT PLAN

Mitigation measures will be employed to reduce the potential for impact and/or to limit the extent of
an impact if one does occur. Mitigation measures have been identified for installation, drilling,
operations and decommissioning phase.

In addition, environmental monitoring measures will be undertaken to verify the effectiveness of the
mitigation measures. Mitigation measures as well as monitoring measures per phase as listed below:

Environmental
Aspects

| Pro anning

Table E4-1: Summary of Mitigation measures per phase

Potential Impact

Mitigation Measures

Seawater and Degradation of water quality in | Design PWRI with 100% availability by having one
Sediment case of upset of produced stand by pump available for immediate start up
water reinjection (PWRI) should an operating pump fail.
system
Degradation of water quality Prepare Waste Management Plan
Prepare Emergency Response Plan, Typhoon
evacuation plan and Oil Spill Response Plan
(OSRP)
¢  Provide FSO with MARPOL approved sewage
treatment system
*  Provide Oil Discharge Monitoring Equiprhent
- on FSO for machinery drainage
e Develop Mercury Waste Standard Operating
) Procedure
Sediment disturbance * Prepare an anchoring plan to reduce dragging
' of anchors if non Dynamically Positioned (DP)
barges are used during facility and pipeline
installation
Fishing Fishing disturbance Develop complaints handling procedure
Include pipeline and facilities on nautical
5 charts prior to their respective operations
Tourism Tourism disturbance Develop a Community Engagement Plan.
; Sallation of faciitiss HA pipelines Actvids
Air Quali Deterioration of air quality Conduct routine inspection and preventive
maintenance as per schedule recommended by
manufacturers to increase efficiency of combustion
Seawater & Sediment Degradation of water quality Comply with Waste Management Plan
from discharges
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Mitigation Measures

Degradation of water quality
through accidental releases

¢ |Implement 500m exclusion zone around
facilities

¢  Comply with all Cambodian and International
Maritime Organization (IMO) regulations
regarding vessel seaworthiness and maritime
safety ]

e  Comply with all fuel storage, waste treatment
and disposal regulations/procedures (the
Petroleum Regulation, MARPOL73/78,
COPCL procedures)

¢ Implement Hazardous Materials Management
Tracking System and manifests system for
transportation

e Segregate hazardous waste and non .
hazardous waste as per Waste Management |
Plan i

e Use COPCL approved contractors to transport ‘
and dispose of waste at COPCL approved
facilities ‘

e  Follow COPCL/installation contractor's ‘
Emergency Response Plan, Typhoon
Evacuation Plan and OSRP when required for
Block A Operations

Rare and Endangered
Species

Noise from piling operations

e  Monitor a 500m zone visually by Marine
Mammal Observers for 30 minutes prior to the
commencement of piling.

e Delay start of piling operations if marine
mammals are detected within the mitigation
zone (500 m radius around piling site) or until
20 minutes after the last visual detection.

e  Use soft-start (gradual ramping up of piling
power), incrementally over a set time period,
until full operational power is achieved. The
soft-start duration will be a period of 20
minutes. :

* Keep log of marine mammals observed during
piling activities

Fishing

= Restriction on fishing
areas

= Ruptures and discharges
=  Collisions

e Implement maintenance program on lighting
and navigation signal system of the FSO and
all structures

e  Communicate as required about restricted
zone, project activities and schedules

¢ |mplement complaints handling procedure

Tourism / Recreation

Reduce attractiveness of area
due to increased noise,
increased traffic, and/or
reduced visual aesthetics

Implement a Community Engagement Plan.

Air
Quality/Greenhouse
Gas Emissions

)

s R T e
~!'¥‘ =5 jg‘%
bR A A T A

Deterioration due to
combustion and fugitive
emissions

Conduct routine inspection and preventive
maintenance as per schedule recommended by
manufacturers to increase efficiency of combustion

Seawater & Sediment

Sediment disturbance

e  Use slim hole well design to reduce mud and
cutting quantities.
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Mitigation Measures

Discharge all the cuttings overboard thrbugh
a caisson at a depth of approximately 1 m
below the sea surface

awater & Sediment

Degradation of water quality
from discharges

- P

Implement and comply with Waste
Management Plan

Control the Cutting Base Fluid Retention
(CBFR) to less than or equal to 9%

Use seawater and water based mud (WBM) in
surface and intermediate drilling section and
use Synthetic oil based drilling mud (SBM) in
production drilling sections

Separate SBM and cuttings by solid control
equipment

Do not discharge whole SBM to sea.

Do not dispose of solid waste overboard as
per Waste Management Plan

Degradation of water quality
through accidental releases

Implement 500m exclusion zone around
facilities
Use helicopter flights for staff transfer to check
for accidental releases
Comply with all Cambodian and International
Maritime Organization (IMO) regulations
regarding vessel seaworthiness and maritime
safety
Comply with all fuel storage, waste treatment
and disposal regulations/procedures (the
Petroleum Regulation, MARPOL73/78, and
COPCL procedures)

Implement Hazardous Materials Management
Tracking System and manifests system for
transport
Provide training on Waste Management Plan
Keep records of hazardous and non
hazardous waste quantities
Segregate hazardous waste and non
hazardous waste as per Waste Management
Plan and store in appropriate containerss

" Provide spill containment facilities (e.g.: drip

trays) in all process equipment areas (over
grating) where hydrocarbons or chemical
accidental releases can occur

Install spill kits on rig deck

Verify that spill response equipment is on
support vessel

Clean accidental releases on deck

Use COPCL approved contractors to transport
and dispose of waste at COPCL approved
facilities ==

Use “overbalanced drilling” techntque to
prevent a blowout by controlling the formation
pressure using mud hydrostatic pressure
Require all drilling supervisors to be Well
Control certified

Use Blowout Preventer-BOP to control
blowout

Conduct regular training on oil spill response.
This includes communication about potential
public health concerns.
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Mitigation Measures

Aspects
Follow COPCL’s Emergency Response Plan
for Block A operations, Typhoon Evacuation
Plan and OSRP when required
Fishing = Restriction on fishing Communicate as required about restricted
areas zone, project activities and schedules
= Tainting or contamination Implement complaints handling procedure
of fish from spills, leaks, Develop communication briefs on tainting
ruptures and discharges
= __Collisions
_Operation 5 g Fipae e e :
Air Deterioration due to Conduct routine inspection and preventive
Quality/Greenhouse combustion and fugitive maintenance as per agreed schedule
Gas Emissions emissions recommended by manufacturers to increase

efficiency of combustion

GHG emissions

Test gas detection system quarterly

Degradation of water quality in
case of upset of produced
water reinjection (PWRI)
system

Seawater & Sediment

Conduct maintenance on PWRI system as
per schedule recommended by manufacturers
In case of upset of the PWRI system, store
produced water on FSO and reinject when
system is working again

Degradation of water quality
from discharges

Implement and comply with Waste ,
Management Plan |
Direct platform deck drainage from potentially
contaminated areas to open drain system
prior to discharge

Macerate FSO food waste in the food
macerator in accordance with MARPOL
Annex V requirements prior to discharge

Do not dispose of solid waste overboard as
per Waste Management Plan

Degradation of water quality
through accidental releases

Implement 500m exclusion zone around
facilities

Use helicopter flights for staff transfer to
check for accidental releases 4
Comply with all Cambodian and International
Maritime Organization (IMO) regulations
regarding vessel seaworthiness and maritime
safety

Comply with all fuel storage, waste treatment
and disposal regulations/procedures (the
Petroleum Regulation, MARPOL73/78, and
COPCL procedures

Provide training on Waste Management Plan
Implement Hazardous Materials Management
Tracking Systém and manifests for transport
Keep records of hazardous and non )
hazardous waste quantities

Segregate hazardous waste and non
hazardous waste as per Waste Management
Plan and store in appropriate containers

Use COPCL approved contractors to
transport and dispose of waste at COPCL
approved facilities

Provide spill containment facilities (e.g.: drip

Document No.: Block A-HES-REG-COPCL-01.0

Page E-32




IEM Cambodia Block A Development
o Environmental Impact Assessment

¥

Executive Summary

cutive Summaj

S Envi

Environmental 2 e
9 S Potential Impact Mitigation Measures
Aspects

Sponse Plan "
Evacuation e

trays) in'all process equipment areas (over
grating) where hydrocarbons or chemical
accidental releases can occur

e  Conduct regular training for handling oil spill

restricted - ' incidents. This includes communication about
ules potential public health concerns.
‘ocedure e Install spill kits on deck

tainting *  Verify that spill response equipment is on
support vessel

¢ Follow COPCL’s Emergency Response Plan
for Block A Operations, Typhoon Evacuation

: Plan and OSRP when required.

eventive ¢ Clean accidental releases on deck

ule »  Follow Mercury Waste Standard Operating

) increase - _ Procedure

3 i e  Conduct periodic reviews on feasibility of

using chemicals with improved environmental

performance.
ztffr:c?ljsrers ' Fishing *  Restriction on fishing *  Implement maintenance program on lighting
M, store areas and navigation signal system of the FSO and
t when *  Tainting or contamination all structures . '
of fish from spills, leaks, e Communicate as required about restricted
ruptures and discharges zone, project activities and schedules

¢ Implement complaints handling procedure
¢  Conduct regular training for handling oil spill

= Collisions

otentially ‘ incident. This includes communication about
/stem | potential public health concerns.
) e Develop communication briefs on tainting.
%L Tourism/ Recreation Reduced attractiveness of »  Implement Community Engagement Plan
area due to increased noise,
gae increased traffic, and/or
ard as reduced visual aesthetics
T ————
nd i
Table E4-2: Summary of Monitoring measures per phase
to
,
ational i :
ns Activities/Environmental Monitoring F?;;?ngzyo;f Monitoring Reporting  Responsibility
aritime Factors Measures Monitoring Areas :
3 ‘a.e L B 2 ~‘ X =T > .7“7 < =3 ¥ -
atment Site Survey, Installation of Platforms, Pipelines, and FSO
he - | Pile Driving/ Under water | Marine Mammals | Once for each Project Area One COPCL
and | noise observation report | platform report per
platform
t Plan Bac
ement Drilling Activities
tport Drill Cuttings and Mud End of Well -~ Once for each Project area One COPCL o
! . Report, which platform ‘ report per
provides ) platform

information on
mud composition
and concentration
(both WBM and
NAF), quantity of
mud used,
discharged and
loss to formation,
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_t.festaEcnt:;lrrsnmental %‘;‘;‘;‘;:g‘sg F;;equ-enc{y of Mo:rl;?a:ng Reporting  Responsibily
onitoring
and properties
and estimated
volume of cuttings
discharged
including Cutting
Base Fluid
Retention (CBFR)
Waste Generation Waste Inventory | Monthly during | Project area Annual COPCL
Report, including | the entire report.
quantity and type | drilling period
of wastes
generated
offshore from
drilling,
transportation and
wastes disposal
Drill Cuttings Properties Report of drill Once for each Project area One COPCL
cuttings project phase - report per
analysis of the (1a, 1b, and 1c) platform
following during the
parameters: entire drilling
period. Cuttings
to be sampled

o Total Petroleum | from 3 wells per

Hydrocarbons platform

(TPH)

e Heavy Metals

(As, Ba, Cd, Cr,

Cu, Fe, Ni, Pb,

and Hg))

Production Activities

Seawater Quality Report of e FSO:once | e - FSO:2 One COPCL
seawater analysis within 12 stations combined
of the following months (Figure 6- | report per
parameters: after start 7 and monitoring

; of Table 6-4) | program
e In situ : .
production,

measurements of then every | ® Co'ntrol
temperature, - 3 years Point:
salinity, dissolved 1station
.oxygen, pH,
turbidityl e_md o  Coil
ccnjductwlty Point:
e Total every time
Suspended Solid seawater
(TSS) sampling is

E conducted
¢ Chemical in the
Oxygen Demand Block A
(CoD) Operating
» Total Organic Areas.
Carbon (TOC.
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¢ Oil and Grease
e Heavy metals
(As, Ba, Cd, Cr,
Cu, Fe, Ni, Pb,
and Hg)
ent Quality Report of Production Production | One COPCL
sediment analysis platform A platform A | combined
of the following and and report per
parameters: wellhead wellhead monitoring -
: - platform B: platform B | program
= Farticle Size once within (Figure 6-
Distribution 12 months 6): Total
« Total Organic after start 14
Carbon (TOC) of stations at
production the
e Total Petroleum at platform distances
Hydrocarbons A and of 250m
(TPH) platform B, and 1000
: then every m around
¢ Oil and Grease 3 years. platforms
g Uis vy metals « FSO:once Block A
e within 12 FSO
a:c,i Heg,) % months (Figure 6-
after start 8): Total 4
of stations at
production the
at platform distance
A and of 500 m
platform B, from
then every CALM
3 years. BOUY 5
Control
° Control Point: 1
Point: station
every time
sediment
sampling is
conducted
in the
Block A
Operating
Areas.
Report of benthic- | Same as the Production | One - COPCL
community sediment platform combined
analysis of the sampling and report per
following frequency wellhead monitoring
parameters: platform program
. (Figure 6-
pEpecies 6): Total 6
identification stations.af
e Density the
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Duration or
Frequency of
Monitoring

Monitoring

Activities/Environmental Monitoring
: Areas

iy Modeivas Reporting  Responsihiliy

‘ distances
e Shannon of 250m

diversity index and 1000

m around
platforms

e Block A
FSO
(Figure 6-
8): Total 4
stations at
the
distance
of 500 m
from
CALM
BOUY

e Control
Location:
1 station

5. CONCLUSION

IEM considers that the prevention and mitigation measures outlined in this EIA and COPCL’s:
management systems are suitable to provide the appropriate management measures to verify that
potentially significant environmental, social and public health impacts are prevented or mitigated. No
modifications of the proposed project are required in the light of the evaluation of potential impacts.
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1. INTRODUCTION

1.1  Background

Chevron Overseas Petroleum (Cambodia) Limited (COPCL) plans to develop the Apsara Field in the
Block A Concession, which is 4,709 square km in area andlocated approximately 157 km offshore
from the Cambodian mainland (seeFigure 1-1).The individual oil accumulations in Block A are small
in size and spread over a large geographical area. Reservoir production performance in the Khmer
Basin has yet to be proven. In addition, the oil has a relatively low gas to oil ratio (GOR)and has high
wax qualities, indicating low primary recovery efficiency. For these reasons, a phased development
approach has been adopted for the Apsara Field Project so that knowledge gained can be incorporated
into future development activities for improved recovery.

The Phase 1 development of the Block A will consist of up toten platforms, one Floating Storage and
Offloading vessel (FSO) and a network of infield flowlines (“the Project”). The three stages of Phase
1 will be as follows:
Phase 1a: The initial production and processing platform (Platform A). Processed crude will be
pumpedto an FSO via an 8" diameter pipeline for storage.
~ Phase 1b: Appraisal and potential development of three additional platforms (Platforms B, C
and D).

Phase Ic: Appraisal and potential development of the remaining six platforms (Platforms E,F,
G, H, I, I), one of which may be another processing platform if required for increased capacity.

Figure 1-2gives a schematic representation of the Phase 1 proposed development.

The knowledge gained from appraisal and development of the Apsara Field will assist in deciding
whether, and if so how, to develop other potential oil accumulations in Block A (Poulo Wai, Basit,
Angkea Sel, Rotanak, Bokor, and Da Trends(Phases 2 and 3)).

The scope of this Environmental Impact Assessment (EIA)study is for Phase [ (the Apsara Field
Development). Separate ElAstudies will be conducted should the development of other fields be

pursued.

Document No.: Block A-HES-REG-COPCL-01.0 Page 1-1
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Figure 1-2:Proposed Apsara Field Development
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1.2 EIA Objectives

COPCL has contracted International Environmental Management Co. Ltd. (IEM) to conduct the EIA
study and prepare theEIAReport for the Projectas required under the Cambodian Law on
Environmental Protection and Natural Resource Management (1996) and Sub-decree on
Environmental Impact Assessment Process (1999)IEM has both commercial registrations in
Cambodia and an EIA license issued by the Ministry of Environment (MoE)(see Appendix 1).

The purpose of the EIA study is to:

- Identify and, to the extent possible, quantify the potential negative impacts and positive
benefits of the proposed project with respect to the physical and biological environment,
human use values, quality of life and health aspects;

- Propose measures to preventor mitigatepotential impacts and monitor the environment in
order to determine the effectiveness of potential impact prevention and mitigation
measures. '

The EIA report presents the findings of the EIA study. Specifically, this report:
- Describes the proposed installation, drilling and production activities;
- Describes the environmental baseline, i.e., existing conditions, in the project area;
- Identifies and assesses potentially significant impacts;

- Identifies mitigation and monitoring measures to prevent or further reduce potential
impacts and to monitor their effectiveness.

1.3 Scope of the Study

1.3.1 Study Area

The EIA covers areas that may be impacted by theoffshore installation, drilling and production:
activities, support activities, and shore base activities associated with the Project.

The study area related to human use values, quality of life values and public involvement ﬁrogr i
was determined to bethe coastal and Sihanoukville communities.

1.3.2  Project’s Zone of Influence
The Project’s zone of influence is defined as follows:

1. Physical and biological resources in the immediate vicinity of the project structures
(platforms, wells, flowlines, FSO);

2. Coastal areas, where physical and biological resources, human use and quality of life values
may be impacted by the project (Figure 1-3).This includes the following four coastal

provinces:

o Koh Kong

e Preah Sihanouk
¢ Kampot

¢ Kep

Document No.: Block A-HES-REG-COPCL-01.0
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were collected from literature and government agencies. Collected data is described in Chapter 3.
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1.4 EIA Methodology

All EIA activities were conducted in accordance withPrakas on General Guideline for Preparing IEIA

and EIA Report (2009). There are two categories ofpotential environmental, social and health
impacts:

e Potential impacts associated withnormal oil and gas production operations(e.g. drilling,
transportation, waste disposal); '

® Potential impacts due to accidental or unplanned incidents, e.g. accidental releases.

The EIA study covers both potential impacts from normal project activities and potential unplanned
events.

1.4.1 Data Collection

Primary data were collected in the vicinity of the proposed platforms. Two environmental baseline
surveys (EBS) were conducted in the offshore project’s area.

In 2004, an EBS was conducted to support the exploratory campaign. In October 2010, another EBS

was conducted to support this study. During both surveys, field samples were taken for seawater,
sediments and benthic organisms in order to analyze baseline levels of:

e Heavy metals;

e Total petroleum hydrocarbons;

® pH, salinity, dissolved oxygen, temperature and turbidity (seawater only):
e Particle size (in sediments);

e Zooplankton and Phytoplankton (seawater only);

e Benthos diversity, density and biomass.

COPCL had conducted previous environmental studies during the exploratory phase for Block A. The
associated data was also used to establish an environmental baseline and provide data comparisons.

Secondary data, including regional data on human use, socio-economic and quality of life values,

1.4.2 Project Description

The Projectwas reviewed in order to gain a full understanding of the project and to
compileinformation on project activities. The Project is described in Chapter 2.

1.4.3  Description of the Environment
Environmental information was collected and evaluated in the following areas:

e Physical Resources: air quality, climate, seawater quality, sea sediments, geology, mineral
resources;

Biological Resources: fish and other aquatic biota, biodiversity, rare and endangered species,
protected/sensitive areas;

¢ Human Use Values: fishing, shipping;

¢ Quality of Life Values: archaeology, visual aesthetics, socio-economy; and

Health: community health

Document No.: Block A-HES-REG-COPCL-01.0
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1.4.4 Public Involvement

Public involvement is an important component of the ElAstudy, as well as decision-making with
respect to large projects. Its primary objective is to increase public understanding of the proposed
project through information distribution and exchange between the project proponent and the
communities that may be directly or indirectly impactedby the proposed project activities. Public
involvement is required as part of the Prakas on General Guideline for Preparing IEIA and EIA
Report (2009).

- The public involvement program for this Project consisted of two parts:

ring IEIA
1d health

drilling,

a) Meetings with local regulators, and

. b) Public meetings with communities and Non Governmental Organizations (NGOs)

14.5 Impact Assessment

baseling The Impact Assessment methodology consists of several steps.

It starts with screening. Screening is used to systematically assess proposed project activities in order
to identify those activities having the potential to significantly impact one or more environmental
elements, social and health factors.Using this process, and based on experience and professional
judgment, a list of potentially significant impacts isdeveloped.

ler EBS
awater,

Once potentially significant impacts are identified, data gaps and studies that are required to assess the
potential impacts are evaluated. This phase is called Scoping.

Next is the Impact Assessment phase. The potentially significant impacts are assessed. Modelling of
several scenarios is used when relevant to help with the impact assessment(e.g., modelling of mud and
cuttings dispersion).The assessment of the significance takes into account mitigation measures that are
proposed to reduce the potential impacts.

The EIA Report summarizes the outcomes of the impact assessment of the potentially significant
P

A. The impacts and lists their prevention or mitigation (reduction) measures.

ns.

alues, 1.4.6 Risk Assessment

; For unplanned events such as spills, a risk assessment is conducted. Risk consists of the prodﬁct of the

likelihood of the event occurring and the potential severity of the consequences if an event were to
occur. Modelling of oil spill trajectory is conducted to help identify potential consequences of an
accidental release and inform the risk assessment. Historical data is reviewed to evaluate the potential
likelihood of an event occurring.

d  to

1.4.7 Environmental Management Plan

The Environmental Management Plan (EMP) lists all prevention and mitigation measures used to
reduce the significance of potential impacts. For example, mitigation measures can be implemented to --

neral control and reduce atmospheric emissions, discharges and wastes.

TheEMP also includes monitoring measures. These are measures aimedat -collectingdata and
information on potential changes to the environment during the project’s implementation. Monitoring
measuresprovide a basis upon which to evaluate the effectiveness of the mitigation measures put in
place.

The EMP is available in Chapter 6 of the EIA report.

cies,
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1.4.8  Submission of the EIA

Once prepared, the EIA report, which includes the EMP is submitted to the Cambodia National
" Petroleum Authority (CNPA) and to the Ministry of Environment (MoE).

The submission process is summarized inFigure 1-4.

Figure 1-4: EIA Approval Process in Cambodia

PO addresses
comments and
amends EIA
report

i

MoE requests
revisions to
EIA report

MoE approves
EIA report

v

CNPA approves
Project

Source: Adapted fromwww.camdev.org/_publications/EIA-Sub-final.pdf

PO: Project Owner

EIA: Environmental Impact Assessment

MOoE: Ministry of Environment

EMP: Environmental Management Plan

CNPA: Cambodian National Petroleum Authority
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1.5 Overview of Cambodian Legislation and International
Conventions Applicable to this Project
Environmental Regulations and international conventions applicable to the Project were reviewed.

The Project will comply with applicable laws and regulations. This section highlights Cambodian and
international legislation relevant to the project, and includes direct excerpts on important topics from
said legislation.

5.1 Constitutions

1.5.1.1  The Constitution of the Kingdom of Cambodia (1993)
Article 5
The official language and script is Khmer.

Note: while this EIA Report is prepared in English, the executive summarywill be translated to
Khmer.

Article 59

The State shall protect the environment and natural resources and establish plans to manage land,
water, ... ecological systems, ... energy, ... forests ... wildlife, ... aquatic resources.

1.5.2 Laws and Regulations
1.5.2.1  Petroleum Regulations (1991)

Petroleum Operations
Article 24

The Ministry of Industry may prescribe that the Contractor in respect of any specific Petroleum
Operations shall comply with the standard of oil field operations published by a recognized
professional institution, with or without any modifications for conditions in the State of Cambodia.

L]
1.5.2.2  Law on Environmental Protection and Natural Resource Management (1996)

The law on Environmental Protection and Natural Resource Management (1996) is Cambodia’s
primary environmental legislation. Itprovidesthe regulatory frameworkto conduct environmental
impact assessments, contains regulatory text applicable to pollution, environmental planning and
natural resource management.

Natural Resource Management

Article 9 .

The MoE, in collaboration with concerned ministries, conducts research, assesses potential
environmental impacts on natural resources, and provides concemned ministries with recommendations
on environmental and natural resources and their sustainability.

Article 10

Before making decisions or undertaking activities related to the conservation, development or
management of natural resources, the concerned ministries must consult with the MoE about the

_ sustainability of those natural resources.
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Article 11

The MoEis required to immediately inform concerned ministries whenever itfinds that natural
resources are not being managed or used in an environmentally rational and sustainable manner.

Environmental Protection
Article 12

The MoEis required to collaborate with concerned ministries to develop appropriate inventories
indicating the following:

e The sources types, and quantities of all substances being imported, generated, transported,
recycled, treated, stored, disposed of, or released into the airspace, water, or on land,;

e The sources types, and quantities of all toxic and hazardous subsfances some being imported,
manufactured, transported, used, treated, recycled, disposed of, or being released into the
airspace, water or into land or on land; and

e The sources, types, and extent of noise and vibration disturbances.
Article 13

The prevention and control of pollution of air, water and land; the generation ofnoise and vibration
disturbances; and regulations with regard towaste, toxic substances and hazardous substances, shall be
determined by sub-decree following a proposal of the MoE.

Public Participation and Access to Information
Article 16

The MoE, following a request from the public, is required to provide information on its activities, and
shall encourage public participation in environmental protection and natural resource management,

Article 18

Information related to environmental protection or natural resource management is required tobe
disseminated mutually by MoEand the other ministries concerned.

1.5.2.3 Law on Fisheries (2007)
Article 22

Disposing, discharging, dumping or littering toxic substances (solid or liquid) in fishery domains i§
prohibited.

Article 52

4

The following is prohibited:

1. Fishing or any form of exploitation which damages or disturbs the growth of sea grass or
coral reef.

2. Collecting, buying, selling, transporting and stocking of corals.
3. Making port calls and anchoring in a coral reef area.
4. Destroying sea grass or coral by other activities

Any of the above activities may be undertaken only when permitted by the Minister of Agriculture,
Forestry and Fisheries.
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