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1. INTRODUCTION

Esso Exploration and Production Guyana Limited (EEPGL) is the designated Operator of the
Stabroek Block, the largest petroleum prospecting license area offshore Guyana, on behalf of
itself, Hess Guyana Exploration Limited, and CNOOC Petroleum Guyana Limited. In 2015, oil
was discovered in the Liza Field within the Stabroek Block offshore Guyana, in waters
approximately 1,500 to 1,900 meters deep. EEPGL and its co-venturers Hess Guyana
Exploration Limited and CNOOC Petroleum Guyana Limited are parties to a Petroleum
Agreement with the Government of Guyana. Under this agreement, and in light of the Liza field
discovery, in 2017, EEPGL obtained a Petroleum Production Licence from the Ministry of
Natural Resources and an environmental authorization (also commonly referred to as an
Environmental Permit) from the Guyana Environmental Protection Agency (EPA) to construct
and operate the first phase of development within the Liza Field (i.e., the Liza Phase 1
Development Project) located approximately 190 kilometers (118 miles) offshore from the
Georgetown coastline. EEPGL subsequently applied for and received a second environmental
authorization to construct and operate the second phase of development within the Liza Field
(i.e., the Liza Phase 2 Development Project), which is planned to occur approximately

183 kilometers (114 miles) offshore from the Georgetown coastline. In 2020, EEPGL received
approval to construct and operate the Payara Development Project, located approximately
207 kilometers (128 miles) northeast of the coastline of Georgetown, Guyana. Most recently,
EEPGL has prepared an Environmental Impact Assessment (EIA) to secure approval from the
EPA for a fourth development—the Yellowtail Development Project (referred to herein as
“Yellowtail” or “the Project”).

The scope of this Environmental and Socioeconomic Management Plan (ESMP) is to cover the
Yellowtail development, which will include:

o Between 45 and 67 development wells (consisting of a combination of production wells and
injection wells;

¢ Installation and operation of subsea, umbilicals, risers, and flowlines (SURF); and

¢ Installation and operation of a Floating Production, Storage, and Offloading (FPSO) vessel
to process the produced fluids from the production wells, store the processed crude oil until
offloading, and offload the processed crude oil to conventional tankers for export.

The Project’s drilling and production operations activities will occur in what is referred to as the
Project Development Area (PDA), which is comprised of a subsea area of approximately
3,534 hectares (8,733 acres) where work may be performed and a sea surface area of
approximately 4,576 hectares (11,308 acres) where work may be performed. Figure 2.1-1
illustrates the location of the PDA. The Project will also involve shorebase facilities and
marine/aviation services to support development drilling, FPSO and subsea equipment
installation, and production operations.
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EEPGL has prepared a separate EIA that:

e Describes the local and regional environmental and socioeconomic existing conditions
within the Project’s Area of Influence;

o Describes all components of the Project activities;

¢ Identifies the potential environmental and socioeconomic impacts associated with the
Project activities; and

o Describes a strategy to manage the potential adverse impacts of the Project and explain
why the Project activities should be considered environmentally and socioeconomically
acceptable.

This ESMP covers regulatory compliance requirements as well as environmental and
socioeconomic management requirements for the Project-related activities described in the EIA.
It provides the basis for EEPGL’s environmental and socioeconomic management program,
which is the mechanism through which EEPGL will manage the environmental and
socioeconomic impacts potentially resulting from the Project activities, including potential
cumulative impacts. Where appropriate, it contains objectives and targets which EEPGL seeks
to accomplish in order to avoid, reduce, or remedy potential negative impacts.

The following are not considered within the scope of this ESMP:

o Regulatory compliance associated with employment visas and taxes associated with the
Project;

o Employment, commercial, and financial laws and regulations;

¢ Environmental and socioeconomic management and regulatory compliance activities for
exploration-related activities in the Stabroek Block or other nearby blocks where no
interfaces are required to be maintained with the Project; and

¢ Provisions for local content, which are addressed in the Project Development Plan and the
associated Local Content Plan as covered in the Project’s Petroleum Production Licence.

The ESMP will be used throughout the Project life cycle (at least 20 years). However, the
document will be regularly updated in an effort to remain aligned with the Project as it
progresses from drilling to installation to production operations. As production activities
progress, it is envisioned that the ESMP will be periodically revised as appropriate during the
planned 20-year production operations stage and through to decommissioning.
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2. ENVIRONMENTAL AND SOCIOECONOMIC MANAGEMENT

FRAMEWORK

2.1. OBJECTIVES OF THE ESMP
The objectives of this ESMP are to:

Demonstrate commitment to compliance with applicable laws, regulations, and executed
Project agreements through documented plans and procedures;

Describe the process the Project will use to identify, evaluate, communicate, and comply
with applicable regulatory requirements and obligations and EEPGL policies and
procedures, and to maintain a current list of Project-applicable requirements and obligations;

Establish clear roles and responsibilities and describe how the Project will interface in
relation to environmental, socioeconomic, and regulatory matters;

Utilize regulatory compliance management systems, processes, and procedures;

List the types of reports that will be used to communicate environmental, socioeconomic,
and regulatory compliance and overall status updates;

Identify environmental, socioeconomic, and regulatory training and awareness requirements
for the Project and contractors;

Confirm that reasonably foreseeable actual and potential environmental aspects are
identified and assessed and that significant aspects are addressed and controlled consistent
with EEPGL policies and regulatory requirements;

Characterize and understand the environmental, socioeconomics, regulatory, and non-
regulatory setting;

Confirm that work activities are undertaken in an appropriate manner, alternatives are
considered, and that any impacts on the environment associated with those activities are
minimized and monitored; and

Facilitate orderly review and consideration of environmental improvement opportunities in
the Asset Level Business Plan process.

2.2. ENVIRONMENTAL PoLicYy AND LEGAL FRAMEWORK

The legal framework for this ESMP consists of the key general and resource-specific
environmental and socioeconomic laws that have either a direct or indirect relevance to the
management of potential impacts from the Project. Statutes described in this section may be
relevant to the Project and include:

The National Constitution of Guyana

The Environmental Protection Act

The Guyana Geology and Mines Commission Act
The Protected Areas Act
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e The Petroleum Act
¢ The Amerindian Act
e The Natural Resource Fund Act

2.2.1. National Constitution of Guyana

Guyana is governed according to the Constitution of the Co-operative Republic of Guyana, as
amended (the Constitution). The Constitution took effect in 1980 and expressly provides for
protection of the environment. Article 25 establishes “improvement of the environment” as a
general duty of the citizenry. In addition, Article 36 reads as follows:

“In the interests of the present and future generations, the State will
protect and make rational use of its land, mineral and water resources, as
well as its fauna and flora, and will take all appropriate measures to
conserve and improve the environment.”

2.2.2. The Environmental Protection Act

In 1996, the Environmental Protection Act Cap 20:05 1996 (hereinafter referred to as the Act)
was enacted to implement the environmental provisions of the Constitution. The Act is Guyana’s
single most significant piece of environmental legislation because it articulates national policy on
important environmental topics such as pollution control and the requirements for environmental
review of projects that could potentially impact the environment. It also provides for the
establishment of an environmental trust fund. Most importantly, the Act authorized the formation
of the EPA, and establishes the EPA as the lead agency on environmental matters in Guyana,
including the issuance of environmental authorizations with appropriate conditions. The Act
further mandates the EPA to oversee the effective management, conservation, protection, and
improvement of the environment. It also requires the EPA to take the necessary measures to
ensure the prevention and control of pollution, assessment of the impact of economic
development on the environment, and sustainable use of natural resources.

2.2.3. The Guyana Geology and Mines Commission Act

The Guyana Geology and Mines Commission Act was enacted in 1979, and authorized the
government to establish the Guyana Geology and Mines Commission (GGMC), which is one of
four agencies within the Ministry of Natural Resources. The GGMC promotes and regulates the
exploration and development of the country’s mineral resources. The GGMC has a dedicated
Petroleum Unit charged specifically with regulatory supervision of the oil and gas sector;
however, regulation of petroleum-related activities also occurs in other divisions, such as the
Geological Services division and the Environment Division. Prior to 2020, the GGMC worked
closely with the Department of Energy on matters related to the oil and gas industry. After 2020,
the Department of Energy was absorbed into the Ministry of Natural Resources where the
Petroleum Management Program regulates, manages, and monitors the exploration,
development, and use of Guyana’s petroleum resources.
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2.2.4. Protected Areas Act

The Protected Areas Act was enacted in 2011. It provides for protection and conservation of
Guyana’s natural heritage and natural capital through a national network of protected areas.
This act also allowed for the creation of the Protected Areas Commission to oversee the
management of this network. It highlights the importance of maintaining ecosystem services of
national and global importance and public participation in the conservation of protected areas. It
establishes a protected areas trust fund to ensure adequate financial support for maintenance of
the network. Other functions of this act include promoting national pride in and encouraging
stewardship of Guyana’s natural heritage, recognizing the conservation efforts and
achievements of Amerindian villages and Amerindian communities, and promoting the recovery
and rehabilitation of vulnerable, threatened, and endangered species.

2.2.5. The Petroleum Act

The Petroleum (Exploration and Production) Act was enacted in 1986 to regulate the
prospecting for and production of petroleum in Guyana, covering the territorial sea, continental
shelf, and exclusive economic zone. This act and the regulations promulgated thereunder
identify persons allowed to hold prospecting licenses, establish the process for obtaining
prospecting licenses, and specify requirements for further resource development in the event
petroleum resources are discovered.

2.2.6. Amerindian Act

The Amerindian Act was enacted in 2006. It provides for the recognition and protection of the
collective rights of Amerindian villages and communities, the granting of lands to Amerindian
villages and communities, and the promotion of good governance with Amerindian villages and
communities. The Ministry of Indigenous Peoples’ Affairs oversees implementation of this act.
Key aspects of this act include the following:

e The actincludes a process for the granting of land. A community can apply for land once
they can prove that they have been living on it for at least 25 years.

e The Ministry is not required to approve leasing of titled Amerindian land. The communities
are only required to seek the advice of the Minister.

o With respect to the use of scientific research related to Amerindian issues, the researcher
must, among other things, submit to the Village Council a copy of any publication containing
material derived from the research.

e This act supports the need for the communities to use their natural resources in a way that
lends support to the concept of sustainability. Impact assessments are required in
accordance with the Environmental Protection Act.

¢ Amerindians have a legal right to traditional mining with the consent of the Village Council,
and they must comply with the relevant legislation. With regard to forestry, the Village
Council plays an integral role in determining who is allowed to use their land and on what
terms.
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e The Village Council is empowered to establish rules for their communities and set fines
within the legal confines of the law. Money received due to the non-adherence of the rules
goes into the Village Council’s account, not the government’s account.

2.2.7. Natural Resource Fund Act

The Natural Resource Fund Act was enacted in 2019 to establish the National Resource Fund
(the Fund) to manage Guyana'’s natural resource wealth in an efficient and effective manner for
the present and future benefit of the people and for financing national development priorities,
including initiatives aimed at achieving an inclusive green economy. This act empowers the
Minister of Finance with the overall management of the Fund, including preparing the Fund’s
Investment Mandate. The act establishes an Investment Committee, a Macroeconomic
Committee, and a Senior Investment Adviser and Analyst to support the Minister in
management of the Fund.

The Bank of Guyana is responsible for operational management of the Fund. A Public
Accountability and Oversight Committee is established to ensure that the Fund is managed
transparently and to provide an independent assessment of withdrawals from the Fund.
Deposits into the Fund are intended to come from Guyana’s petroleum revenues, including from
royalties, the government’s share of profits, and signature bonuses, among others. Revenues
from the mining and forestry sectors may also be deposited into the Fund.

2.3. RESOURCE-SPECIFIC LEGAL REQUIREMENTS FOR THE PROJECT

2.3.1. National Laws and Regulations

In addition to the legal framework described in Section 2.2, several Guyanese environmental
laws with more narrowly defined scopes are relevant with respect to the management of
potential impacts on specific physical, biological, or socioeconomic resources. Other laws that
are potentially relevant to the Project have a public health-related focus.

Guyana has several national laws that regulate impacts on the physical environment, biological
resources including wildlife and fisheries, and socioeconomic aspects with the potential to be
impacted by the Project. In addition to these laws, Guyana also has national laws governing
waste management and noise. These laws and regulations are described in greater detail in
Table 2.3-1.
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Table 2.3-1: Resource-Specific Environmental and Social Laws

Title

Objective

Relevance to the Project

Biological Resources-Legislation and Policies

Fisheries Act, 2002

Regulates fishing and related activities in
Guyana territorial waters.

Section 33(1) of the
Fisheries Act authorizes the
prohibition and/or regulation
of deposition or discharge of
substances harmful to fish.

Protected Areas Act, 2011

Provides for protection and conservation
of Guyana’s natural heritage and natural
capital through creation, management,
and financing of a national system of
protected areas. This act also allowed
for the creation of the Protected Areas
Commission to oversee the
management of this network. It
highlights the importance of maintaining
ecosystem services of national and
global importance and public
participation in the conservation of
protected areas. It establishes a
protected-areas trust fund to ensure
adequate financial support for
maintenance of the network. Other
functions of this act include promoting
national pride in and encouraging
stewardship of Guyana’s natural
heritage; recognizing the conservation
efforts and achievements of Amerindian
villages and Amerindian communities;
and promoting the recovery and
rehabilitation of vulnerable, threatened,
and endangered species.

Shell Beach, which is a
coastal area subject to
potential impact from a
Project unplanned event (i.e.,
oil spill), was identified as
one of the five priority areas
for establishment of
protected areas in Guyana
and was designated a
protected area with the
passage of the Protected
Areas Actin 2011.

Under this Act, terrestrial and
marine protected areas could
be established. However,
currently there are no known
initiatives towards setting up
marine protected areas.

Wildlife Management and
Conservation Act, 2016 (replaces
the Wildlife Management and
Conservation Regulations, 2013;
the Wild Birds Protection Act,
1987; and the Species Protection
Regulations, 1999)

Provides for the protection,
conservation, management, sustainable
use, internal and external trade of
Guyana’s wildlife, and establishes and
incorporates the Guyana Wildlife
Conservation and Management
Commission.

Provides a framework to
address the national goals
for wildlife protection,
conservation, and
management. The Act also
provides recommendations
on measures for the
protection of threatened
ecosystems and habitats,
and advises on measures for
conservation of biological
diversity.

Biological Resources-International Agreements Signed / Acceded by Guyana

The Cartagena Convention for
the Protection and Development
of the Marine Environment in the
Wider Caribbean Region
(Guyana acceded and ratified in
2010)

Provides a framework for international
protection and development of the
marine environment across the
Caribbean region.

Sets general goals for
protection for the marine
environment, especially from
possible pollution.
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Title

Objective

Relevance to the Project

Protocol on Specially Protected
Areas and Wildlife (Guyana
acceded and ratified in 2010)

Protocol supplementing and supporting
the Cartagena Convention. Requires
signatories to adopt an ecosystem
approach to conservation. Provides
mechanism for compliance with the
Convention on Biological Diversity.

Elaborates on the wildlife
goals established in the
Cartagena Convention and
Convention on Biological
Diversity.

Convention on Biological
Diversity (Guyana signed in 1992
and ratified in 1994)

Promotes biological conservation within
the framework of sustainable
development and use of biological
resources, and the fair and equitable
sharing of benefits of genetic resources.

Encourages Project design
and execution to protect and
conserve biological diversity.

International Convention for the
Prevention of Pollution from
Ships,1973, as modified by the
Protocol of 1978 (MARPOL
73/78) (Guyana acceded in
1997)

Regulates various forms of marine
pollution, including oil and fuel, noxious
liquid, hazardous substances, sewage,
garbage, air emissions, and ballast
water.

Impacts the handling and
disposition of regulated
substances from Project drill
ships, FPSO, and support
vessels. Release of pollution
from ships can change
and/or compromise the
functioning of ecosystems,
potentially having
implications for altering
ecosystem services.

Physical Resources-Legislation and Policies

Environmental Protection Water
Quality Regulations, 2000

Enables the EPA to set effluent
standards for discharges to inland or
coastal waters or land of Guyana (none
have been issued in final form to date),
establishes authorization requirements
for discharges to inland or coastal
waters, and requires holders of such
authorizations to establish effluent
sampling points as required by the EPA.

Establishes a basis for
regulating discharge of listed
substances to inland or
coastal waters, which could
include substances used as
part of the Project

Environmental Protection Air
Quality Regulations, 2000

Requires environmental authorization for
industrial facilities emitting air
contaminants. Establishes that the EPA
shall at any time after the
commencement of the Regulations,
establish limits for any of the
contaminants specified in the regulation.

Applicable to Project sources
of emissions to air (although
no limits have yet been
established by the EPA).

Guyana Standard, Guidelines for
Noise Emission into the
Environment, 2010

Establishes standard used for monitoring
of noise emission into the environment;
sets permissible noise levels for
residential, commercial, industrial,
institutional, educational, construction,
transportation, and recreational
receptors (day and night).

Relevant to Project-related
noise levels that could be
perceived by human
receptors (onshore or
nearshore activities)

MARPOL 73/78

See above.

See above.

International Convention for the
Control and Management of
Ships’ Ballast Water and
Sediments, 2004

Controls the release of ballast water in
national waters for all vessels.

Applies to the management
of ballast water from Project
drill ships, FPSO, and
support vessels.
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Title

Objective

Relevance to the Project

Environmental Protection Noise
Management Regulations, 2000

Establishes general provisions for noise
avoidance and restrictions from multiple
commercial and industrial sources,
including sound-making devices,
equipment, tools, and construction
activities, and includes permitting and
reporting requirements. Authorizes EPA
to set specific permissible noise levels in
the future.

Regulated facilities include
any offshore installation and
any other installation,
whether floating or resting on
the seabed.

Physical Resources-International Agreements Signed / Acceded by Guyana

Paris Agreement (under the
United Nations Framework
Convention on Climate Change
[UNFCCC])

Promotes international cooperation to
limit average temperature increases and
resulting changes in climate, and
international cooperation to adapt to
these impacts.

Provides a framework for
possible future regulation of
greenhouse gas (GHG)
emissions within Guyana’s
territory (maritime and land)
and for establishing national
policy regarding adaptation
to climate change.

Vienna Convention on the
Protection of the Ozone Layer
(Guyana acceded in 1993)

Provides a framework for the protection
of the ozone layer.

Establishes measures for
protecting the ozone layer.

Montreal Protocol on Substances
that Deplete the Ozone Layer
(Guyana acceded in 1993)

A protocol to the Vienna Convention
designed to protect the ozone layer by
phasing out the production of numerous
substances that are responsible for
ozone depletion.

Prohibits the use of several
groups of halogenated
hydrocarbons that may
deplete the ozone layer.

Physical Resources-Guidance

Joint Nature Conservation
Committee Guidelines for
Minimising the Risk of Injury and
Disturbance to Marine Mammals
from Seismic Surveys (JNCC
2017)

Provides guidelines for procedures to
reduce the risk of injury to marine
mammals from geophysical survey
activities.

Although the JNCC
guidelines are voluntary, they
are widely recognized as a
global best practice in the oil
and gas industry for
managing the potential
adverse effects of seismic
surveys on marine
mammals, and will be
applicable to vertical seismic
profiles conducted on any of
the development wells.

Socioeconomic Resources--Legis

lation and Policies

Occupational Safety and Health
Act, 1997 Cap 99.06

Legally defines the responsibilities of
workers and management with respect
to keeping workplaces safe.

Generally applies to Project
workers and Project-related
activities.

Occupational Safety and Health
Policy (GoG 2018)

Aims to promote and improve the quality
of life of workers by preventing social
and economic losses, work-related
accidents, and injury to health by
eliminating hazards, reducing the
number of accidents, and injuries, and
combating stresses and incidence of
occupational diseases. The policy
orients the Ministry of Social Protection

Applies to all categories of
workers and workplaces, in
all sectors, including the
Project and Project workers.
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Objective

Relevance to the Project

to modernize its policies and
procedures. Implementation is supported
by the International Labour Organization.

Food & Drug Regulations (Food
and Drug Act), 1971 Cap 34.03

Regulates the sale, advertisement,
preparation, and handling of food
products; regulates the manufacture,
advertisement, trade, and administration
of pharmaceuticals; provides the Ministry
of Health authority to inspect facilities to
establish compliance with sanitation
standards.

Governs the preparation of
food and provision of
medications at Project
facilities.

Natural Resource Fund Act
(2019)

Establishes the National Resource Fund
to manage the natural resource wealth
of Guyana for the present and future
benefit of the people and for the
sustainable development of the country.
The act also outlines governance and
oversight mechanisms of the fund.

Provides for revenues from
the Project to be deposited
into the fund and used to
finance national
development, including
initiatives aimed at achieving
the government’s vision of an
inclusive green economy.

Health Facilities Licensing Act
(2007) and Health Facilities
Licensing Regulations (2008)

Under the act, all health facilities must
be licensed by the Minister of Health.
The act also provides for inspectors who
are authorized to enter any facility and
conduct inspections. Offenses are
outlined with fines and imprisonment
upon summary conviction. Importantly,
the act also provides for the Minister to
make regulations related to licenses,
renewals, and standards for health
facilities; record keeping; and prescribing
and governing the construction,
establishment, location, equipment,
maintenance, repair of, additions and
alterations to, and operations of health
facilities. Licensing regulations address
licensing and operation of health
facilities including governance, health
and safety, hygiene, staffing, policies
and procedures, and oversight / quality
assurance requirements.

Sets the requirements for
health facilities at which
services would be available
to Project workers.

Health Vision 2020: National
Health Strategy for Guyana
(2013)

Creates an enabling framework for the
integrated delivery of quality, effective,
and responsive health services and
prevention measures to improve the
physical, mental, and social wellbeing of
all people in Guyana.

Seeks to improve service
delivery; managing
communicable and non-
communicable diseases; and
improving health outcomes.

Guyana Shipping Act (1998)
Cap. 49:01.

Establishes the framework for the
regulation of vessels and sets out
MARAD and its functions.

MARAD is the principal
regulator for vessels
operating in the marine
environment and all vessels
associated with the Project
operating within Guyana
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Objective

Relevance to the Project

waters will fall under the
purview of MARAD.

63:01.

Maritime Zones Act (2010) Cap.

Incorporates certain provisions of the
United Nations Convention on the Law
of the Sea and the United Nations
Educational, Scientific and Cultural
Organization Convention on the
Protection of the Underwater Cultural
Heritage, to provide for marine scientific
research, maritime cultural area, eco-
tourism, marine parks and reserves and
mariculture, the protection and
preservation of the marine environment,
and for related matters.

Provides for rights and
regulation of activities within
the various maritime zones,
including the territorial sea
and exclusive economic
zone and addresses the
protection and preservation
of the marine environment,
including pollution, as the
discharge of harmful
substances and hazardous
waste, as physical
movements and/or changes
in water quality or ecological
conditions could affect
underwater and/or coastal
cultural heritage.

Sea Defence Act (1953, 1988,
1992) Cap. 64:03.

Aims to make better provision for the
maintenance and construction of sea
defenses in Guyana.

Covers the protection of
mangroves, which serve as a
natural sea defense
mechanism; there are fines
and penalties for the
unpermitted destruction of
mangroves. Relevant to the
Project in the unlikely event
of an oil spill reaching the
shore and causing mangrove
damage.

Ministry of Health Act (2005)

Outlines the responsibilities and
functions of the Ministry of Public Health,
including responsibilities in relation to
health care facilities.

Generally applies to health
care services supplied to
Project workers.

Environmental Protection
Hazardous Waste Regulations,
2000

Establishes requirements for generating,
handling, and disposing of hazardous
waste as well as penalties for violations
of these requirements.

Identifies wastes subject to
regulation, including several
types of waste that could be
generated as part of the
Project.

National Solid Waste
Management Strategy (Under
Development)

Guides the Government of Guyana’s
agenda on waste collection,
transportation, and disposal; goals
include improving the waste
management infrastructure, enforcing
existing legislation, and promoting
waste-to-energy initiatives. Will inform
the country’s integrated efforts at
converting waste material into useful
resources and aims to ensure their full
utilization and eventual exploitation as
by-products. Currently under
development.

Once the strategy is
approved, it is expected to
apply to the collection,
transportation, and disposal
of Project-generated waste.
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National Trust Act, 1972

Stewardship of historic resources and
places of cultural significance.

Governs the management of
any building, structure,
object, or other man-made or
natural feature that is of
historic or national cultural
significance that could be
impacted by the Project.
Includes shipwrecks and
other marine features. Would
also apply to the Project in
the event of a chance find, in
which case the act would
require EEPGL to work
cooperatively with the
National Trust of Guyana to
manage any resources
discovered.

Forests Act (2009) Act. No. 6 of
2009

Consolidates the law relating to forests
and makes provisions for sustainable
forest management and forest
conservation.

Covers mangroves, which
are classified as a forest type
and subject to protection
measures under the Act.
Mangrove ecosystem makes
up a significant portion of
Guyana’s coastal zone, and
could potentially be affected
in the unlikely event of an oil
spill event which reaches the
shore.

Protected Areas Act, 2011

See above

See above

Amerindian Act (2006) Cap.
29:01.

Provides for the recognition and
protection of the collective rights of
Amerindian villages and communities,
the granting of lands to Amerindian
villages and communities, and the
promotion of good governance with
Amerindian villages and communities.

Within the broad context of
protection of the collective
rights of Amerindian villages,
this could include the right of
use of coastal resources for
traditional and subsistence
activities, which could be
affected in the unlikely event
of an oil spill from the
Project.

Socioeconomic Resources—International Agreements Signed / Acceded by Guyana

International Convention for the
Safety of Life at Sea (1974)
(Guyana acceded in 1997)

Specifies minimum standards for the
construction, equipment, and operation
of vessels with respect to their safety;
allows governments of participating
states to inspect vessels flagged in other
participating states to ensure
compliance.

Affects construction,
operation, and equipment on
board the drill ships, FPSO,
installation vessels, and
support vessels.

Convention on the International
Regulations for Preventing
Collisions at Sea (1972) (Guyana
acceded in 1997)

Officially recognizes the importance of
traffic separation in the marine
environment and codifies basic
measures to accommodate traffic
separation, including safe speed,

Governs maritime operation
of drill ships, FPSO,
installation vessels, and
support vessels.
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signalling conventions, and general
vessel conduct.

International Convention on
Standards of Training,
Certification and Watchkeeping
(1978) (Guyana acceded in
1997)

Obligates crews operating vessels
flagged in signatory states to adhere to
minimum standards relating to training,
certification, and watchkeeping; requires
signatory states to submit detailed
information to the International Maritime
Organization concerning administrative
measures taken to ensure compliance
with the convention.

Applies to required
capabilities of crew on board
the drill ships, FPSO,
installation vessels, and
support vessels, and
provides for inspection by
authorities to ensure
compliance.

Convention on Facilitation of
International Maritime Traffic
(1965) (Guyana acceded in
1998)

Prevents unnecessary delays in
maritime traffic arising from burdensome
documentation requirements and
establishes uniform formalities and other
procedures to permit transboundary
maritime commerce and travel.

Facilitates entry of drill ships,
FPSO, installation vessels,
and support vessels into
Guyana.

IMO International Maritime
Dangerous Goods Code (2018
edition)

Governs maritime transport of wastes
worldwide; addresses classifications of
dangerous goods, packing and tank
provisions, consignment procedures,
construction and testing of packaging,
IBCs, portable tanks, and transport
operations.

Applies to all marine vessels
that will transport wastes
generated as part of the
Project.

Basel Convention on the Control
of Transboundary Movement of
Hazardous Wastes and Their
Disposal (1989)

Identifies conditions on the import and
export of hazardous wastes, including
requirements for notice, consent, and
tracking for movement of wastes across
international boundaries.

Would apply to the Project
only if hazardous waste
generated in Guyana is
disposed outside Guyana.
Currently, the convention is
not relevant, as EEPGL does
not import or export
hazardous wastes. Guyana
acceded in 2001.

United Nations Educational,
Scientific and Cultural
Organization Convention on the
Protection of the Underwater
Cultural Heritage (2001) (Guyana
ratified in 2014)

Protects “all traces of human existence
having a cultural, historical, or
archaeological character” that have been
underwater for over 100 years.

Would apply to any
shipwrecks or other
submerged cultural heritage
in the Project AOI.

United Nations Convention on
Biological Diversity (1992)

See above

See above

United Nations Declaration on
the Rights of Indigenous Peoples
(2007)

A comprehensive statement addressing
the rights of indigenous peoples. It
emphasizes the rights of indigenous
peoples to maintain and strengthen their
own institutions, cultures, and traditions
and to pursue their development in
keeping with their own needs and
aspirations. Further, it addresses both
individual and collective rights, cultural

rights and identity, rights to education,

Guyana’s adoption of the
Declaration creates an
expectation for the Project to
include engagements with
indigenous peoples and take
necessary measures to
respect their rights.
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health, employment, and language,
among others.

American Declaration on the Offers specific protection for indigenous |Guyana’s adoption of the
Rights of Indigenous Peoples peoples in North America, Mexico, Declaration creates an
(Organisation of American Central and South America, and the expectation for the Project to
States) (2016) Caribbean. Affirms the right of self- include engagements with
determination; rights to education, indigenous peoples and take

health, self-government, culture, lands, |necessary measures to
territories, and natural resources; and it |respect their rights.
includes provisions that address the
particular situation of indigenous peoples
in the Americas, including protections
indigenous women and children, and
those living in voluntary isolation, among
others.

2.3.2. National Policy Framework

Guyana’s government has articulated national policies on several environmental and social
topics that are relevant to the Project. This section provides an overview of the key government
policies applicable to the Project.

The Low Carbon Development Strategy aims to protect and maintain the forests in an effort
to reduce global carbon emissions and at the same time attract payments from developed
countries for the climate services that the forests provide.

The National Environmental Action Plan articulates the government’s approach to managing
the environment from the perspective of economic development.

The Integrated Coastal Zone Management (ICZM) Action Plan establishes Guyana’'s ICZM
process as an ongoing initiative to promote the wise use, development, and protection of
coastal and marine resources; enhance collaboration among sectoral agencies; and
promote economic development. In 2000, after two years of study, the ICZM committee
produced an ICZM Action Plan, which was approved by the Cabinet in 2001. The ICZM
Action Plan addresses policy development, analysis and planning, coordination, public
awareness building and education, control and compliance, monitoring and measurement,
and information management (EPA 2000).

The National Biodiversity Strategy and Action Plan establishes the national vision for
biodiversity, which is to sustainably utilize, manage, and mainstream biodiversity by 2030,
thereby contributing to the advancement of Guyana'’s bio-security, and socioeconomic and
low-carbon development. It is intended to guide national policy with respect to biodiversity
through 2020.

Guyana Petroleum Sector: Realising Local Content Benefits and Value Retention from
Guyana’s Petroleum Resources Local Content Policy was released in January 2020
(Ministry of the Presidency and Department of Energy 2020). It established local content
policy as the most important driver of economic development from Guyana’s petroleum
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industry, and provides fair and adequate opportunity of Guyanese to support the oil and gas
sector where capability exists. Although it provides for first considering Guyanese goods and
services in some contexts, it also seeks to attract foreign investment. In February 2021, the
Ministry of Natural Resources released a revised draft Local Content Policy for the
Development of Guyana’s Petroleum Economy (Ministry of Natural Resources 2021). It is
anticipated that an updated draft policy, legislation, implementation mechanism, and
monitoring and reporting guidance will be simultaneously released for further public
consultation in the fourth quarter of 2021.

2.3.3. International Conventions and Protocols

Guyana is signatory to a number of international and regional conventions and protocols that
are relevant to environmental management aspects including air quality/climate change,
pollution prevention, and conservation of biodiversity and wildlife habitat. These agreements
include several prominent conventions concerning pollution control and waste management
such as the International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 (MARPOL 73/78), the Basel Convention on the Transboundary
Movement of Hazardous Wastes and Their Disposal, and the Rotterdam Convention on the
Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in
International Trade, and reflect a particular focus on control of pollution and environmental
contamination.

Guyana is also a signatory to several international and regional conventions and protocols that
are relevant to environmental and socioeconomic aspects, although not all of these agreements
have been translated into national legislation. Examples include climate change agreements
such as the Kyoto Protocol and the United Nations Framework Convention on Climate Change,
the United Nations Educational, Scientific and Cultural Organization Convention on the
Protection of Underwater Cultural Heritage, and maritime safety conventions such as the
International Convention for the Safety of Life at Sea. These international conventions and
protocols are described in greater detail in the EIA.

2.4. SAFETY, SECURITY, HEALTH, AND ENVIRONMENTAL MANAGEMENT

ExxonMobil (EEPGL’s parent organization) and its affiliates (including EEPGL) are committed to
conducting business in a manner that is compatible with the environmental and socioeconomic
needs of the communities in which it operates, and that protects the safety, security, and health
of its employees, those involved with its operations, its customers, and the public. These
commitments are documented in its Safety, Security, Health, Environmental (SSHE), and
Product Safety policies. These policies are put into practice through a disciplined management
framework called the Operations Integrity Management System (OIMS).

ExxonMobil’'s OIMS Framework establishes common expectations used by ExxonMobil affiliates
worldwide for addressing risks inherent in its business. The term “Operations Integrity” is used
to address all aspects of its business that can impact personnel and process safety,
occupational safety, security, occupational health, and environmental performance.
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Application of the OIMS Framework is required across all ExxonMobil affiliates, with particular
emphasis on design, construction, and operations. Management is responsible for ensuring that
management systems satisfying the OIMS Framework are in place. Implementation is
consistent with the risks associated with the business activities being planned and performed.

Figure 2.4-1 provides a high level description of the OIMS Framework and its 11 essential
elements.

Selecting & Engaging with

Selecting, Training, 5
Engaging & Enabling People Third-Party Providers

Operations Integrity
Management System

Ex¢onMobil

Providing Information
Needed for Construction,
Operation & Maintenance

Preparing for Emergencies
1 0 & Managing potential
Risk to the Community

Identifying, Assessing, 2 1 Assessing & Driving
Mitigating & Accepting Risk Effectivenass

1 Leading, Managing &
Driving Performance

Figure 2.4-1: The OIMS Framework

2.5. INTERNATIONAL ENVIRONMENTAL AND SOCIOECONOMIC PERFORMANCE
CRITERIA

A number of environmental and socioeconomic performance criteria will be utilized by the
Project. These performance criteria are consistent with good international industry oilfield
practice. Table 2.5-1 presents a summary of key environmental and socioeconomic
performance criteria the Project will utilize.
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Table 2.5-1: Summary of Key Environmental and Socioeconomic Performance Criteria to
be used by the Project

potential onshore receptor locations have
been compared to guideline concentrations
from the World Health Organization (WHO).

Aspect Performance Criteria to be Applied International Standard That
References Applied Performance
Criteria

Air Quality Modeled concentrations of air pollutants at |WHO Air Quality Guidelines for

Particulate Matter, Ozone, Nitrogen
Dioxide and Sulfur Dioxide — Global
Update 2005; WHO Air Quality
Guidelines for Europe, 2™ Edition,
2000; WHO Global Air Quality
Guidelines (WHO 2021)

Ballast Water

Comply with requirements.

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

Bilge Water

Comply with requirements.

MARPOL 73/78

Cooling Water

Avoid increases in ambient water
temperature of more than 3°C at 100 meters
(~328 feet) from the point of discharge.

World Bank Group Environmental
Health and Safety (EHS) Guidelines
for Offshore Oil and Gas Development

Cooling Water

Although not technically applicable to a
cooling water discharge, the modeled
concentrations of residual chlorine in the
receiving water at the edge of the mixing
zone have been compared to the
International Maritime Organization (IMO)
recommended level of 0.5 milligrams per
liter (mg/L).

IMO’s 2012 Guidelines on
Implementation of Effluent Standards
and Performance Tests for Sewage
Treatment Plants

Cumulative Impacts

The cumulative impact assessment for the
Project has been conducted in general
accordance with international best practice
guidance of the International Finance
Corporation (IFC).

IFC’s Good Practice Handbook -
Cumulative Impact Assessment and
Management: Guidance for Private
Sector in Emerging Markets

Deck Drainage

Comply with requirements.

MARPOL 73/78

Drill Cuttings

Modeled deposition of drill cuttings has
been compared to the literature-based
threshold rate for potential impact on
benthic organisms from smothering

(5 centimeters per month).

Ellis D. V. and C. Heim. 1985.
Submersible surveys of benthos near
a turbidity cloud. Mar Poll Bull, 16(5):
197-203.; MarLIN (Marine Life
Information Network). 2011.
Benchmarks for the Assessment of
Sensitivity and Recoverability. The
Marine Biological Association of the
United Kingdom, Citadel Hill,
Plymouth, Devon, United Kingdom.
Retrieved from:
http://www.marlin.ac.uk/habitats/SNC
B-benchmarks#toc_physical-
pressure-other-

Drill Cuttings

Modeled total suspended solids
concentrations from discharge of drill
cuttings have been compared to the
MARPOL recommended total suspended
solids threshold of 35 mg/L.

MARPOL 73/78
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Aspect

Performance Criteria to be Applied

International Standard That
References Applied Performance
Criteria

Drilling Fluids and
Cuttings — Non-
Aqueous Drilling
Fluid (NADF)

Use low-toxicity International Oil and Gas
Producers Group 11l NADF.

World Bank Group EHS Guidelines for
Offshore Oil and Gas Development

Drilling Fluids and
Cuttings — NADF

Use solids control and cuttings dryer
systems to treat cuttings, such that, for
discharged cuttings, end of well maximum
weighted mass ratio averaged over all well
sections drilled using non-aqueous base
fluid does not exceed 6.9 percent wet
weight base fluid retained on cuttings.

World Bank Group EHS Guidelines for
Offshore Oil and Gas Development

Ecosystem Services

An ecosystem services baseline has been
established in general accordance with the
Millennium Ecosystem Assessment 2005
methodology. An ecosystem services
prioritization has been conducted in general
accordance with international best practice
described in the 2012 IFC Performance
Standards.

Millennium Ecosystem Assessment’s
Ecosystems and Human Well-being:
A Framework for Assessment;

IFC Performance Standards 2012

as to avoid routine flaring.

Food Waste Comminute to 25 millimeters diameter MARPOL 73/78
particle size or less and comply with
requirements.
Flaring Design construct, and operate facilities so  |World Bank Group EHS Guidelines for

Offshore Oil and Gas Development

Fugitive Emissions

Consider and implement methods for
controlling and reducing fugitive emissions
in the design, operation, and maintenance
of offshore facilities and implement leak
detection and repair programs.

World Bank Group EHS Guidelines for
Offshore Oil and Gas Development

Greenhouse Gas
(GHG) Emissions

Evaluate options for energy efficiency.

World Bank General EHS General
Guidelines (English)

GHG Emissions

Quantify GHG emissions annually in
accordance with internationally recognized
methodologies and good practice.

International Petroleum Industry
Environmental Conservation
Association’s (IPIECA’s) Petroleum
Industry Guidelines for Reporting
Greenhouse Gas Emissions

Produced Water

Treat to achieve an oil in water content of 29
mg/L (monthly average) and 42 mg/L (daily
maximum).

World Bank Group EHS Guidelines for
Offshore Oil and Gas Development

Sediment Quality

Existing concentrations of constituents in
sediment samples have been compared to
U.S. National Oceanic and Atmospheric
Administration (NOAA) “Effects Ranges.”

NOAA (Macdonald, D. D., R. S. Carr,
and F. D. Calder. 1996. Development
and evaluation of sediment quality
guidelines for Florida coastal waters.
Ecotoxicology, 5(1996): 253.)
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device and comply with requirements.

Aspect Performance Criteria to be Applied International Standard That
References Applied Performance
Criteria

Sewage Treat sewage with a marine sanitation MARPOL 73/78

IMO’s 2012 Guidelines on
Implementation of Effluent Standards
and Performance Tests for Sewage
Treatment Plants

Underwater Noise

Observations by Marine Mammal Observers
and operational protocols (e.g., soft starts,
initiate during daylight hours) to be
conducted for certain noise producing
activities (e.g., Vertical Seismic Profile).

Joint Nature Conservation Committee
(2017) guidelines

Water Quality

Existing concentrations of constituents in
water samples have been compared to
guideline concentrations in the U.S.
Environmental Protection Agency (USEPA)
water quality guidelines.

USEPA Water Quality Guidelines
(Burgess, R.M., W.J. Berry, D.R.
Mount, and D.M. Ditoro. 2013.
Mechanistic Sediment Quality
Guidelines Based on Contaminant
Bioavailability; Equilibrium Partitioning
Sediment Benchmarks. Environmental
Toxicology and Chemistry, 32, No. 1,
pp. 102-114.); USEPA Saltwater
Quality Standards

2.6. ORGANIZATIONAL STRUCTURE

As part of design and implementation for the Project Development, EEPGL established an
organizational structure within the affiliate that is responsible for managing the Project activities
over the life cycle of the Project (at least 20 years). A dedicated in-country organization will be in
place throughout each Project stage. The organizational size and makeup will evolve over time
to accommodate the business needs associated with drilling development wells, installation of
FPSO and SURF components, production operations, logistical support, and ultimately

decommissioning.

The in-country organization will be led by a Lead Country Manager, and supported by various
discipline managers such as Operations, Engineering, Human Resources, Public & Government
Affairs, Business Services (e.g., Procurement, Controllers, Information Technology), Law, and
Security, Safety, Health and Environment (SSHE). The in-country organization will also be
supported by a number of technical, business, and administrative specialists located inside and
outside of Guyana. The in-country organization is responsible for all in-country Project activities,
and will be the organization that interfaces with government and stakeholders.

The EEPGL management team will be supported by an SSHE team that provides technical
expertise, training, and administrative support for OIMS implementation, which addresses
disciplines such as safety, security, health, environmental, regulatory, and socioeconomics.

The in-country organization will also be supported by several teams that are responsible for
managing certain types of Project activities. Examples of such teams include a Drilling Team
that manages the drilling and completion of the development wells, a Logistics Team that
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manages logistical support (e.g., shorebases, aviation, marine vessels), and a Project Team
that manages the engineering, procurement, construction, and installation of the FPSO and
SURF components. Each of these teams has a suite of discipline managers to support the
planning and execution of the Project activities for which they are responsible, including SSHE.
These teams interface with the EEPGL in-country organization in a seamless manner to deliver
their scopes of work for the Project. EEPGL will ultimately manage production operations.

The EEPGL management team is accountable for managing the Project activities in alignment
with OIMS and EEPGL'’s established SSHE policies, in compliance with the laws and regulations
of Guyana, and in line with the commitments and obligations associated with the Project EIA and
ESMP. The EEPGL management team will be supported by an Environmental & Regulatory team
which provides technical expertise, training, and administrative support for OIMS implementation,
which addresses various disciplines such as environmental, regulatory and socioeconomics.

Functional direction is provided primarily through the processes and procedures established in
OIMS System 6-7. Both the 6-7 System Owner and System Administrator are resourced through
the EEPGL SSHE staff. The EEPGL Environmental, Regulatory, and Socioeconomic organization
chart is depicted in Figure 2.6-1.
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Environmental, Regulatory &
Socioeconomic Manager

Administrative

Technical Assistant

Environmental Advisor

|__|Environmental/Biodiversity

Advisor

Figure 2.6-1: Environmental, Regulatory, and Socioeconomic Organization Chart

Socioeconomic Manager

Local Content Analyst

Socioeconomic Advisor

Assistant
Advnc:‘;i::ﬁe Mgt. Operations E&R Manager Wells E&R Supervisor Projects E&R Manager
Regulatory Advisor
Environmental Supervisor Regulatory Supervisor Project E&R Advisor Project E&R Advisor
__| Environmental Advisor Regulatory Advisor Project E&R Advisor Project E&R Advisor
— Environmental Advisor
Project E&R Advisor
Titi Olutola

Community Liaison Officer
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Table 2.6-1: ESMP Roles and Responsibilities

General Manager

Role Responsibilities
Lead Country e Approves the ESMP
Manager (LCM) & |e Sets the expectation for the Production Organization to comply with the

requirements of the ESMP

Production Manager

Maintains awareness of the requirements in the ESMP with the Operations
Organizations

Accountable for implementing the operational requirements of the ESMP
Provides resources to implement the operational requirements of the ESMP
Verifies the Operations Organization complies with the ESMP

E&R Manager

Endorses the ESMP

Administrative owner of the ESMP documentation

Jointly accountable with Operations Management for implementation of the
ESMP

Provides technical support to operational staff for safety, health, environmental,
and regulatory compliance-related ESMP requirements

Coordinates interfaces with Government agencies and external stakeholders on
safety, health, environmental, regulatory compliance matters

Manages OIMS implementation and execution such that EEPGL meets the
Corporate OIMS expectations

Responsible for EEPGL SSHE stewardship and performance reporting

OIMS Administrator

Prepares and coordinates development of the detailed documentation and
implementation plan for the System, including the development of procedures
and practices that address applicable OIMS Expectations

Coordinates and participates in implementing the System including

communicating the requirements and training personnel

Coordinates user measurement and verification activities and reports these

results to the System Owner at an agreed frequency

Prepares and coordinates implementation of System maintenance activities

including refresher training programs

With respect to changes to a System, the System Administrator will:

- Identify improvements to the System by evaluating the Measurement and
verification processes, internal and external assessment results, and input
solicited from or by System users

— Develop improvement proposals

- Coordinate proposed significant changes with the System 1-1 Administrator

Implements approved System improvements, including new or revised

procedures and practices; distributes revisions and conducting any

recommended communication and training

OIMS Steering
Committee

Stewards the performance of OIMS System Operating and Environmental
Obligations through OIMS System Leading, Managing & Driving Performance,

General Counsel

Evaluates application and interpretation of relevant laws, regulations, and other
legal frameworks

Advises on appropriate mechanisms to ensure compliance with legal
requirements by the company

Wells Execution
Manager

Implements the operational requirements of the ESMP within the Wells
organization.

Responsible for implementation of operations integrity requirements related to
Wells.

Coordinates with Wells contractor community to enhance local content.
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Role Responsibilities
Senior Director ¢ Jointly accountable with Operations Management for implementation of the
Public & Socioeconomic Management Plan within the ESMP

Government Affairs |e Provides technical support to operational staff for socioeconomic-related ESMP

requirements
¢ Coordinates interfaces with Government agencies and external stakeholders with
regards to public and government affairs matters

2.7. COMPETENCY, TRAINING, AND AWARENESS

EEPGL will assign suitably competent personnel to manage and support the Project activities in
alignment with OIMS, which provides guidelines for personnel selection, placement, and
competency verification. EEPGL will provide/validate that its personnel have been provided the
appropriate SSHE training, in alignment with OIMS. EEPGL will verify that its contractors have
competency, training, and awareness programs in place that are consistent with EEPGL’s
programs, in alignment with OIMS.

Training topics have been incorporated within EEEPGL’s 5-2 training matrix to develop
competency and awareness. The following topics will be covered in awareness training or
specific training sessions based on designation of personnel:

e Environmental Awareness and Safety

Environment Policy, plans, and management system

Objectives and performance standards

Environmental issues (global, regional, and local)

Potential environmental risks and hazards related to specific work tasks, and preventive
and mitigating measures for those risks

Emergency Response

Upstream Project Environmental Standards

Environmental Performance Indicators/EDMS

EEPGL’s ESMP

General / Onshore / Offshore Waste

¢ Regulatory Compliance

Legal requirements (laws, regulations, contracts, obligations, commitments, licenses,
and approval/permit requirements)

IsoMetrix (compliance management)

Reporting of spills and releases (emissions, effluents, and wastes)

e Socioeconomic Management

Security and Human Rights
Upstream Socioeconomic Standard

EEPGL will include ESMP-related training and awareness in the above programs, as
appropriate, to ensure that personnel with ESMP roles and responsibilities understand
expectations related to commitments and obligations, mitigation measures, monitoring
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programs, and reporting. Table 2.7-1 provides a conceptual overview of roles and
responsibilities for EEPGL’s competency, training, and awareness program.

Table 2.7-1: Training Roles and Responsibilities

Position Responsibilities
Management e Endorse overall training processes and procedures
¢ Verify competent and trained personnel are available to support Project
activities
Site Supervision ¢ Ensure their personnel have the required knowledge and skills to perform job
tasks

e Review and approve training plans for their personnel

¢ Provide time/resources required for their personnel to complete/maintain
training

¢ Review training progress for their personnel on an annual basis

e Consult with management on actions to take when a person does not meet the
requisite knowledge/skills after training has occurred

Personnel e Complete training requirements
¢ Provide feedback on training received
SSHE Personnel e Provide SSHE training programs with support from training resources

Training Resources

Provide SSHE training programs with support from SSHE personnel
¢ Assist with delivery of training (where appropriate) and evaluate training results

2.7.1. Training Programs and Delivery

EEPGL will develop competency, training, and awareness programs appropriate to the Project’s
needs. Training may be provided through a variety of means, which may include but is not
limited to briefings, toolbox talks, coaching/mentoring, on-the-job training in specific elements or
tasks, self-study, instructor-led training, seminars, workshops, computer-based training, or the
provision of specific skills, as necessary. These and other means (such as posters, signs, site
newsletters, etc.) may be used to promote environmental, socioeconomic, and regulatory
compliance awareness. Training programs may be delivered by both EEPGL, contractor, and
third-party training resources.

3. PROJECT-SPECIFIC AND COUNTRY-SPECIFIC MANAGEMENT
PLANS

In accordance with the structure of the ESMP as described in Chapter 11 of the Yellowtail EIA,
the ESMP includes several Project- and country-specific management plans that are organized
into five categories:

e Environmental Management

e Socioeconomic Management

e Environmental and Socioeconomic Monitoring

e Emergency Response, which includes Oil Spill Response
e Preliminary End of Operations Decommissioning

March 2022 25



EEPGL Environmental and Socioeconomic Management Plan
Yellowtail Development Project

Each of the above categories includes one or more specific management plans, which are
included within the body of this document unless otherwise noted, as shown in Figure 3.1-1.

3.1. ENVIRONMENTAL MANAGEMENT PLAN

3.1.1. Introduction and Scope

The purpose of the Environmental Management Plan is to identify specific measures that
EEPGL or its contractors will implement to avoid or minimize potential adverse environmental
impacts of the Project, and enhance positive benefits. The scope of this plan includes
environmental impacts that could potentially result directly or indirectly from the Project, and
over which EEPGL exercises control.

3.1.2. Management Measures

This section summarizes the potential impacts of the Project that require management actions
as identified in the EIA. The following sub-sections identify the source of impact, the affected
receptor, a description of the management measure, and the specific Project facilities for which
the control/measure will be implemented. The sub-sections are organized by primary receptor,
but many of the measures listed in the following subsections will address potential induced or
indirect impacts on other receptors as well as those on the primary receptor.

3.1.2.1. Air Quality and Climate Management Measures

EEPGL will implement measures to manage potential impacts on air quality and climate as
listed in Table 3.1-1.

3.1.2.2. Water Quality Management Measures

EEPGL will implement measures to manage potential impacts on marine water quality as listed
in Table 3.1-2.
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' Due to the size and/or complexity of these documents, these are stand-alone plans, and are provided as an appendix to the ESMP or as a separate attachment

ESMP Framework

Environmental
Management Plan

Air Quality and
Climate

Water Quality

Waste
Management Plan’

Marine Ecosystems

Socioeconomic
Management Plan

Stakeholder
Engagement Plan!

Grievance
Management

Transportation

Cultural Heritage
and Chance Finds

Emergency Response

Plan Summary

0il Spill Response
Plan®

Oil Spill Modeling

Geographical
Strategic Response
Maps

Air Quality and
Climate

Monitoring, Reporting, and Verification Framework?

to the regulatory submittal for the Yellowtail Development Project (e.g., Oil Spill Response Plan).

2 The Monitoring, Reporting, and Verification Framework is currently under development by EEPGL in accordance with the Environmental Permit issued for the

Payara Development Project.

Figure 3.1-1: ESMP Structure

Preliminary End of
Operations

Decommissioning Plan!
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Table 3.1-1: Air Quality and Climate Management Measures

Source of Impact

Receptor

Management Measure

Involved Facility

Emissions to
Atmosphere

Air Quality
and Climate

Instead of continuous flaring of gas produced during crude oil production, re-inject
associated gas that is not used as fuel gas on the FPSO into the reservoir, to avoid
routine flaring of associated gas.

FPSO

Emissions to
Atmosphere

Air Quality
and Climate

EEPGL plans to develop a flare minimization plan for the Yellowtail Development
Project.

FPSO

Emissions to
Atmosphere

Air Quality
and Climate

Implement an FPSO topsides leak detection and repair program to reduce fugitive
emissions.

FPSO

Emissions to
Atmosphere

Air Quality
and Climate

Use highly efficient combustion equipment that utilizes recovery heat systems as part
of the heat and power production.

FPSO

Emissions to
Atmosphere

Air Quality
and Climate

With respect to non-routine flaring, the following measures will be implemented:

o Properly inspect, maintain, monitor, certify, and function-test flare equipment prior
to and throughout operations;

¢ Design and build combustion equipment to appropriate engineering codes and
standards;

o Use flare tip of a non-pollutant type, with low NOx emissions, and a burning
efficiency high enough to support low hydrocarbon emissions to the atmosphere.

¢ Minimize risk of pilot blowout by ensuring sufficient exit velocity and provision of
wind guards;

e Use a reliable pilot ignition system;

¢ Install high-reliability instrument pressure protection systems, as appropriate, to
reduce overpressure events and avoid or reduce flaring situations;

¢ Minimize liquid carryover and entrainment in the gas flare stream with a suitable
liquid separation system, with sufficient holding capacity for liquids that may
accumulate, and which is designed in accordance with good engineering practice;

e Equip liquid separation system (e.g., knockout drum) with high-level facility
shutdown or high-level alarms and empty as needed to increase flare combustion
efficiency;

¢ Minimize flaring from purges and pilots without compromising safety through
measures such as installation of purge gas reduction devices, vapor recovery
units, inert purge gas, and soft seat valve technology where appropriate, and
installation of pilot flares;

¢ Minimize flame lift off and/or flame lick.

FPSO

Emissions to
Atmosphere

Air Quality
and Climate

Employ reasonable efforts and execute a maintenance program to minimize
equipment breakdowns and plant upsets that could result in flaring, and make
provisions for equipment sparing and plant turn-down protocols where practical.

FPSO
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the test duration to the extent practical;

Source of Impact|Receptor |Management Measure Involved Facility
Emissions to Air Quality |Implement inspection, maintenance, and surveillance programs to identify and FPSO
Atmosphere and Climate |prevent unplanned emissions to atmosphere onboard the FPSO.
Emissions to Air Quality |Use aero-derivative turbines instead of industrial turbines on the FPSO. FPSO
Atmosphere and Climate
Emissions to Air Quality |Use a crude—crude exchanger to recover heat from the dead crude to heat up live FPSO
Atmosphere and Climate |crude, instead of using a fired heater.
Emissions to Air Quality |Install waste heat recovery units (WHRUSs) on turbine generators to reduce the FPSO
Atmosphere and Climate |demand of more power generation or fired heaters, thus decreasing fuel gas

consumption.
Emissions to Air Quality |Use a large power plant and maximize the use of mechanical driven equipment that |FPSO
Atmosphere and Climate |is more energy efficient. Use a gas turbine to drive the compressor directly, allowing

savings in fuel versus using a gas turbine to generate electricity, then using an

electric motor to drive the compressor—reducing motor losses and power generation

losses.
Emissions to Air Quality |Use large, high-voltage motors, which are more efficient than industry-standard FPSO
Atmosphere and Climate |machines.
Emissions to Air Quality |Use the same gas turbines for the main generators, designed slightly larger than the |FPSO
Atmosphere and Climate |need for the compressor such that when one compressor trips, the second unit still

can meet 60 percent of production and thus reduce flaring.
Emissions to Air Quality |Use an increased inlet pressure to decrease the overall compression requirements, |FPSO
Atmosphere and Climate |which leads to a reduction in power demand and fuel consumption.
Emissions to Air Quality |Optimize gas turbine maintenance to ensure that gas turbines are not overhauled FPSO
Atmosphere and Climate |more often than needed, and also to ensure overhauls are completed at the right

time, in alignment with other FPSO maintenance activities to reduce the need to

flare.
Emissions to Air Quality |Implement trip reduction initiatives for the gas turbines to improve reliability / FPSO
Atmosphere and Climate |availability to reduce flaring.
Emissions to Air Quality |If well testing” is performed, implement the following measures: Drill Ships
Atmosphere and Climate |e Flow only the minimum volume of hydrocarbons required for the test and reduce

" While well testing is not planned for the Project, there is the potential it could be needed, in which case EEPGL will implement the measures in Table 3.1-1.
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Source of Impact

Receptor

Management Measure

Involved Facility

¢ Use an efficient test flare burner head equipped with an appropriate combustion
enhancement system to minimize incomplete combustion, black smoke, and
hydrocarbon fallout? to the sea;

¢ Provide adequate gas sensors that are appropriately located during testing
operations, so that all sources of gas can be detected;

¢ Monitor pipes and joints on a daily basis for leakages and fugitive emissions. Burn
all collected gaseous streams in high-efficiency flares, and implement and maintain
a leak detection and repair program;

o Keep the well test to the minimum practical time, in keeping with a pre-approved
schedule with the EPA. Notify the EPA immediately in case of any
deviation/variation to the well test; and

¢ Provide sufficient compressed air to the oil burner for efficient flaring assignment.

emissions to the atmosphere.

Emissions to Air Quality |Regularly maintain equipment, marine vessels, vehicles, and helicopters and operate |Drill Ships, FPSO,
Atmosphere and Climate |them in accordance with manufacturers’ guidance and/or Company and Operator Installation /
best practices, as applicable, and at their optimal levels to minimize atmospheric Decommissioning
emissions and sound levels to the extent reasonably practicable. Vessels, Other Marine
Vessels, Shorebases
Emissions to Air Quality |Shut down (or throttle down) sources of combustion equipment in intermittent use Drill Ships, FPSO,
Atmosphere and Climate |where reasonably practicable in order to reduce air emissions. Installation /
Decommissioning
Vessels, Other Marine
Vessels, Shorebases
Emissions to Air Quality |Use low-sulfur (less than 0.5% sulfur content) fuels and/or natural gas on all Project |Drill Ships, Installation /
Atmosphere and Climate |vessels in turbines, reciprocating engines, or boilers used for heat or power Decommissioning
generation or to drive machinery such as compressors or pumps per IMO Vessels, Other Marine
Requirements (MARPOL 73/78 Annex 6). Vessels
Emissions to Air Quality |Utilize dust suppression measures at the shorebases to reduce impacts on air Shorebases
Atmosphere and Climate |quality.
Emissions to Air Quality |Avoid routine venting (excludes tank flashing emissions, standing/ working/breathing |FPSO
Atmosphere and Climate |losses, secondary seals) except during safety and emergency conditions.
Emissions to Air Quality |Install vapor recovery for on the FPSO cargo tanks and low-flow process streams FPSO
Atmosphere and Climate |from produced water and triethylene glycol regeneration, resulting in a reduction in

2 Hydrocarbons that are deposited on the ocean surface due to both wet and dry deposition processes
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Table 3.1-2: Water Quality Management Measures

Discharge to Sea

Quality

monthly to ensure it is below 0.5 mg/L in accordance with MARPOL 73/78
regulations.

Source of Receptor Management Measure Involved Facility
Impact
Operational Marine Water | Treat produced water onboard the FPSO to an acceptable specification prior to FPSO
Discharges Quality discharging. Limit oil content of discharged produced water to 42 milligrams per liter
(mg/L) on a daily basis or 29 mg/L on a monthly average. If oil content of produced
water is observed to exceed these limits, route it to an appropriate storage tank on
the FPSO until the treatment system is restored, and the discharge meets the noted
specification.
Operational Marine Water |Design cooling water discharges from FPSO to avoid increases in ambient water |FPSO
Discharges Quality temperature of more than 3 degrees Celsius (5.4 degrees Fahrenheit) at
100 meters (approximately 328 feet) from discharge point.
Operational Marine Water |Evaluate available alternatives for antifouling chemical dosing to prevent marine FPSO
Discharges Quality fouling of offshore facility cooling water systems. Where practical, optimize
seawater intake depth to reduce the need for use of chemicals.
Operational Marine Water |Implement chemical selection processes and principles that exhibit recognized Drill Ships, FPSO,
Discharges Quality industry safety, health, and environmental standards. Use low-hazard substances. |Installation/
The chemical selection process is aligned with applicable Guyanese laws and Decommissioning Vessels,
regulations and includes; Other Marine Vessels
¢ Review of Safety Data Sheets;
o Evaluation of alternate chemicals;
¢ Consideration of hazard properties, while balancing operational effectiveness
and meeting performance criteria, including:
- Using the minimum effective dose of required chemicals; and
- Minimum safety risk relative to flammability and volatility;
¢ Risk evaluation of residual chemical releases into the environment.
Operational Marine Water |Adhere to operational controls regarding material storage, wash-downs, and Drill Ships, FPSO,
Discharges Quality drainage systems. Installation /
Decommissioning Vessels,
Other Marine Vessels
Effluent Marine Water |Monitor residual chlorine concentration of sewage discharges from the FPSO FPSO

Effluent
Discharge to Sea

Marine Water
Quality

For effluent released from the onboard sewage treatment plant, comply with aquatic
discharge standards in accordance with MARPOL 73/78 regulations.

Drill Ships, FPSO,
Installation /
Decommissioning Vessels,
Other Marine Vessels
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Discharge to Sea

Quality

content of less than 15 ppm, as applicable. Perform oil in water content (automatic)
monitoring of bilge water to verify compliance with 15 ppm and record in Oil Record
Book.

Source of Receptor Management Measure Involved Facility
Impact
Effluent Marine Water |Treat bilge water in accordance with MARPOL 73/78 to comply with an oil-in-water |Drill Ships, FPSO,

Installation /
Decommissioning Vessels,
Other Marine Vessels

Effluent
Discharge to Sea

Marine Water
Quality

Treat food waste in accordance with MARPOL 73/78 (e.g., food comminuted to 25-
millimeter-diameter particle size or less) prior to discharge.

Drill Ships, FPSO,
Installation /
Decommissioning Vessels,
Other Marine Vessels

Discharge of
Cuttings to Sea

Marine Water
Quality

Use water-based drilling fluids to the extent reasonably practicable (upper sections
of the wells). For well sections requiring non-aqueous drilling fluid (NADF), use only
low-toxicity International Oil and Gas Producers Group Il NADF.

Drill Ships

Discharge of Marine Water |When NADF is used, use a solids control and cuttings dryer system to treat drill Drill Ships
Cuttings to Sea |Quality cuttings such that end-of-well maximum weighted mass ratio averaged over all well

sections drilled using NADF does not exceed 6.9 percent wet weight base fluid

retained on cuttings.
Discharge of Marine Water |Visually check and take appropriate measures to mitigate occurrence of free oil Drill Ships

Cuttings to Sea |Quality resulting from discharge of NADF drill cuttings.

Commissioning |Marine Water |Confirm there is no visible oil sheen from commissioning-related discharges (i.e., |All Marine Vessels, SURF,
Discharges; Quality flowlines/risers commissioning fluids, including hydrotesting waters) or FPSO FPSO

Operational cooling water discharge. Perform daily inspections to verify no visible sheen from

Discharges discharge of cooling water.

Drilling and Marine Water |For all vessel effluent discharges (e.g., storage displacement water, ballast water, |Drill Ships, FPSO,
Operational Quality bilge water, deck drainage), comply with International Maritime Organization (IMO) |Installation /

Discharges and (MARPOL 73/78) requirements. Decommissioning Vessels,

Other Marine Vessels

Ballast Water

Marine Water

Abide with IMO guidelines including the International Convention for the Control

FPSO

Discharges Quality and Management of Ship’s Ballast Water and Sediments (2004), with the exception
of Regulation D-2 (Ballast Water Performance Standard) while the FPSO is on
station, and abide with MARPOL 73/78.

Drilling and Marine Water |Inspect and maintain onboard equipment (engines, compressors, generators, Drill Ships, FPSO,

Operational Quality sewage treatment plant, and oil-water separators) in accordance with Installation/

Discharges manufacturers’ guidance and/or Company and Operator best practices, as Decommissioning Vessels,
applicable, in order to maximize efficiency and minimize malfunctions, and Other Marine Vessels
unnecessary discharges into the environment.
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Source of Receptor Management Measure Involved Facility
Impact
Hydrocarbon Marine Water |With respect to prevention of spills of hydrocarbons and chemicals during the Drill Ships
Spills Quality drilling stage:
e Change liquid hydrocarbon transfer hoses periodically;
¢ Use dry-break connections on liquid hydrocarbon bulk transfer hoses;
¢ Use a liquid hydrocarbon checklist before every bulk transfer;
o Perform required inspections and testing of all equipment prior to
deployment/installation;
¢ Use overbalanced drilling fluids to control wells while drilling;
e Perform operational training certification (including well-control training) for drill
ship supervisors and engineers;
¢ Regularly audit field operations on the drill ships to ensure application of
designed safeguards
Hydrocarbon Marine Water |Install a blowout preventer system that can be closed rapidly in the event of an Drill Ships
Spills Quality uncontrolled influx of formation fluids and that allows the well to be circulated to
safety by venting the gas at surface and routing oil so that it may be contained.
Hydrocarbon Marine Water |Test blowout preventer equipment at installation, after disconnection or repair of Drill Ships
Spills Quality any pressure containment seal, and at regular intervals (at least every 14 days or
as operations allow).
Hydrocarbon Marine Water |Utilize breakaway couplers on offloading hose that would stop the flow of oil from  |[FPSO
Spills Quality FPSO during an emergency disconnect scenario.
Hydrocarbon Marine Water |Utilize leak detection controls during FPSO offloading (e.g., for breach of floating  |[FPSO
Spills Quality hose, instrumentation/procedures to perform volumetric checks).
Hydrocarbon Marine Water |Establish operating conditions for FPSO offloading to tankers to support safe FPSO, Offloading Tankers
Spills Quality operations. In the event that adverse weather occurs during offloading operations
that is beyond the environmental operating limit, the tanker will cease offloading
operations, and may disconnect and safely maneuver away from the FPSO as
appropriate.
Hydrocarbon Marine Water |Utilize leak detection controls during installation and operation of SURF equipment |FPSO, SURF
Spills Quality (e.g., pigging and pressure testing of lines, periodic remotely operated vehicle
(ROV) surveys of subsea trees, manifolds, flowlines, and risers).
Hydrocarbon Marine Water |Utilize leak detection systems for equipment, treatment, and storage facilities (fuel, |Drill ships
Spills Quality chemical, etc.) on drill ships in accordance with good international oilfield practice.
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Source of Receptor Management Measure Involved Facility
Impact
Hydrocarbon Marine Water |Utilize secondary containment for storage of bulk fuel, drilling fluids, and hazardous |Drill Ships, FPSO,
Spills Quality materials, where reasonably practicable. Installation /
Decommissioning Vessels,
Other Marine Vessels,
Shorebases
Hydrocarbon Marine Water |With respect to prevention of spills of hydrocarbons and chemicals: Shorebases
Spills Quality e Regularly (e.g., monthly) check pipes, storage tanks, and other equipment
associated with storage or transfer of hydrocarbons/chemicals for leaks.
¢ Regularly inspect and service shorebase cranes and construction equipment to
mitigate the potential for spills to the extent reasonably practicable.
Hydrocarbon Marine Water |Maintain an OSRP to support an effective response to an oil spill, including Drill Ships, FPSO,
Spills Quality maintaining the equipment and other resources specified in the OSRP. Conduct Installation /
periodic inspections, training and drills including monthly inspection of oil spill Decommissioning Vessels,
response equipment, quarterly test runs of oil spill response equipment, annual Other Marine Vessels,
preventive maintenance program execution, and annual exercise and deployment |Shorebases
of oil spill response equipment to test readiness and response capability.
Hydrocarbon Marine Water |Implement the OSRP in the unlikely event of an oil spill, including: Drill Ships, FPSO,
Spills Quality e Conducting air quality monitoring during emergency response; Installation /
 Requiring use of appropriate Personal Protective Equipment by response Decommissioning Vessels,
workers; and Other Marine Vessels,
o Implementing a Wildlife Oil Response Program, as needed. Shorebases
Spills Marine Water |Procedures for loading, storage, processing, and offloading operations, either for  |Drill Ships, FPSO,
Quality consumables (i.e., fuel, drilling fluids, and additives) or for liquid products, should |Installation /
be utilized to minimize spill risks. Pumps, hoses, and valves should be inspected Decommissioning Vessels,
and maintained on a monthly basis. Other Marine Vessels,
Shorebases
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3.1.2.3. Waste Management

The Project will evaluate waste generation volumes associated with Project activities. Locations
and capacities of acceptable waste handling, treatment, storage, and disposal facilities will be
further assessed in relation to Project waste generation.

3.1.2.4. Marine Ecosystems

EEPGL will implement measures to manage potential impacts on marine ecosystems as listed
in Table 3.2-1.

In addition to the measures listed in Table 3.2-1, most if not all of the water quality management
measures listed in Table 3.1-2 will also contribute to management of Project-related impacts on
marine ecosystems.

3.2. SoCcIoOECONOMIC MANAGEMENT PLAN

Under planned operations, the Project is expected to have few adverse socioeconomic impacts,
and likely an overall positive impact due to increased revenues to the Guyanese government, as
well as increased local business activity as a result of Project procurement and employment.
Nevertheless, EEPGL is committed to minimizing any anticipated adverse socioeconomic
impacts, as well as enhancing positive benefits associated with the Project, through the
implementation of a Project-specific Socioeconomic Management Plan (SMP).

3.2.1. Introduction and Scope

The purpose of the SMP is to identify actions that EEPGL or its contractors will implement to
avoid, minimize, or mitigate potential adverse socioeconomic impacts from the Project, or to
enhance benefits of the Project.

The scope of this plan includes socioeconomic impacts that could potentially result directly or
indirectly from the Project, due to activities over which EEPGL exercises control. In addition,
specific actions and goals related to local workforce and supplier development are addressed
separately under a Project-specific Local Content Plan, which is outside the scope of the EIA
and ESMP.
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Table 3.2-1: Marine Ecosystem Management Measures

Marine Species

Marine Turtles

marine turtles, and to not approach the animals closer than 100 meters
(328 feet).

Source of Impact |Receptor Management Measure Involved Facility
Collision Between |Marine e Provide awareness training to Project-dedicated marine personnel to recognize |Drill Ships, FPSO,
Vessels and Mammals, signs of marine mammals and riverine mammals at the sea surface. Provide Installation /
Marine Species  |Riverine standing instruction to Project-dedicated vessel masters to avoid marine Decommissioning Vessels,
Mammals, mammals, riverine mammals, and marine turtles while underway and reduce  |Other Marine Vessels
Marine speed or deviate from course, when possible, to reduce probability of collisions.
Turtles, ¢ Provide standing instruction to Project-dedicated vessel masters to avoid any
Seabirds identified rafting seabirds when transiting to and from PDA.
Collision Between |Marine e Provide standing instructions to Project-dedicated vessel masters to reduce Drill Ships, FPSO,
Vessels and Mammals, their speed within 300 meters (984 feet) of observed marine mammals and Installation /

Decommissioning Vessels,
Other Marine Vessels

Auditory Impacts
on Marine
Species

Marine
Mammals,
Marine
Turtles,
Marine Fish

Employ trained Marine Mammal Observers during the conduct of seismic-
related activities. Although use of Marine Mammal Observers is more effective
for identification of marine mammals, these individuals can also detect marine
turtles depending on weather conditions, and they will be tasked with observing
for marine turtles as well.
Conduct a continuous observation of a mitigation zone (500 meters [1,640 feet]
around the sound source) to verify whether it is clear of marine mammals and
marine turtles before commencing sound producing seismic operations. Do not
conduct sound-producing seismic operations (including soft starts) if marine
mammals or turtles are sighted within the mitigation zone during the 30 minutes
prior to commencing sound-producing operations in water depths less than 200
meters (656 feet), or 60 minutes prior to commencing sound-producing
operations in water depths greater than 200 meters (656 meters).
Adhere to the JNCC Guidelines (2017) during the conduct of seismic-related
activities. Record all marine mammals, protected species, and marine turtle
observations and respective mitigation actions (e.g., delay of soft start) in a
standardized report format and submit a copy of the report to the Agency within
45 days of the activity completion. The report should contain at minimum the
following:

i. The location, date and start time of the activity;

ii. Name, qualification and experience of Marine Mammal Observers

involved in the survey;

iii. The location, time and reasons when observations were hampered by

poor visibility or high winds;

Drill Ships, FPSO,
Installation/
Decommissioning Vessels,
Other Marine Vessels
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Source of Impact

Receptor

Management Measure

Involved Facility

iv. The location and time when any start-up delays, power downs or stop
work procedures were initiated due to marine mammal, protected species
and marine turtle sightings;
v. The location, date, time and distance of any marine mammal, protected
species and marine turtle sighting including species where possible and
whether the sound source was active at the time of sighting; and

¢ vi. The date and time when the activity was completed.

e Where reasonably practicable, equip sound-making devices or equipment with
silencers or mufflers that are enclosed, and/or use soft-start procedures
(e.g., for pile driving, vertical seismic profiling, etc.) to reduce noise to levels
that do not cause material harm or injury to marine species.

Entrainment or
Impingement of
Marine Fish

Marine Fish

Provide screening for seawater intakes to avoid entrainment and impingement
of marine flora and fauna.

FPSQO, Drill Ships

Visual
Disturbance of
Marine Species

Marine
Turtles,
Seabirds

e Where reasonably practicable, direct lighting on FPSO and major Project
vessels to required operational areas rather than at the sea surface or skyward.
Adhere to maritime safety regulations/standards for lighting on vessels.

FPSOQO, Drill Ships
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3.2.2. Management Measures

3.2.2.1. Stakeholder Engagement

EEPGL has developed a Stakeholder Engagement Plan for Guyana Operations (SEP) aimed at
fostering ongoing communication with stakeholders, toward the objectives of (1) identifying,
understanding, and addressing community/stakeholder priorities and concerns, and

(2) improving Project decision-making and transparency. The SEP is considered a key
component of the SMP and is an evergreen document subject to update throughout the Project
as EEPGL conducts more engagement activities and gains further insight and understanding
about different stakeholders and their concerns. The full SEP is provided as a stand-alone
document separate from this ESMP. The SEP supports EEPGL’s activities in Guyana and
includes a summary of major engagements conducted to date, including those related to the
Liza Phase 1, Liza Phase 2, Payara, and Yellowtail EIA processes.

3.2.2.2. Grievance Management

EEPGL has developed a mechanism by which stakeholders (including employees) can provide
feedback in the form of issues, concerns, comments, and grievances, and which will allow the
Project to respond to or address such feedback in a consistent, transparent, and timely manner.
The implementation of such a mechanism complements proactive or preventative management
policies or procedures already in place, ensuring that when administrative controls do not
adequately address an issue, there is recourse for resolution. EEPGL has a Community
Grievance Mechanism (CGM), which allows EEPGL and its contractors to receive and respond
to stakeholders regarding a range of potential Project activities and impacts. The CGM will apply
to all aspects of the Project and will be open to any affected stakeholder. As such, it will play a
role in monitoring the effectiveness of other socioeconomic management measures (see
Section 3.6, Environmental and Socioeconomic Monitoring Plan). EEPGL has the responsibility
for day-to-day functioning of the CGM.

Objectives of the CGM are to:

o Provide stakeholders with a mechanism to communicate feedback, issues, concerns,
requests, and/or complaints to EEPGL in a timely manner so that they can be addressed
quickly and proactively;

o Process grievances so they are acknowledged, tracked, and addressed by EEPGL in a
timely and confidential manner;

e Continuously improve Project performance in key areas as a result of stakeholder feedback
provided through the CGM; and

o Demonstrate EEPGL’s commitment to meaningful stakeholder engagement and respect for
local opinions and concerns.
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Guiding Principles of the CGM

The CGM has been developed in line with the following core principles:

o Ensure communities face no barriers to accessing and using the mechanism;
o Establish the mechanism early on;

e Base the mechanism on a transparent, predictable process and ensure it is well publicized
and understood;

e Build trust in the legitimacy and fairness of the mechanism; and

e Create an organizational structure and mind-set that support the mechanism.

Definition of Grievances
Inquiries received by EEPGL will fall into one of five categories defined as follows:

1. Complaint—An expression of discontent, regret, pain, censure, resentment, or grief. A
direct, tangible incident along with its alleged damage, impact, or dissatisfaction that
occurred as a result of company or contractor actions, perceived or actual. Complaints are
typically accompanied by a request for resolution and rectification.

2. Concern—A matter that engages a person’s attention, interest, or care, or that affects a
person’s welfare or happiness. Related to questions or requests for information or general
perceptions unrelated to a specific impact or incident and/or recorded in an individual
grievance. Concerns are good indicators of where stakeholders lack or misunderstand
information.

3. Issue—A point in question or a matter that is in dispute, as between contending parties in an
action at law. A pre-existing complaint or concern between two non-Project entities, one of
which may attempt to use the company’s activities as the leverage to achieve resolution.
Issues should be transmitted to the entities directly involved along with an explanation as to
how they can affect the company. Issues may evolve into loss of the Project’s social license
to operate if not handled properly.

4. Request—The act of asking for something to be given or done, especially as a favor or
courtesy; a solicitation or petition. A communication from a stakeholder asking for
something—donation, community project, job, contract, or some other benefit for a group or
individual. Requests may evolve into loss of the Project’s social license to operate if not
handled properly.

5. Guidance—A piece of advice or information aimed at resolving a problem or difficulty,
especially as given by someone in authority.
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Implementation of the CGM

Project contractors and EEPGL will coordinate in the process of addressing issues on a regular
basis. It is the responsibility of Project contractors to report all grievances received, along with
the required information for entry into the CGM, and it is the responsibility of EEPGL to
investigate each grievance and ensure the grievance is addressed in a timely manner.
Contractors will be provided a Project-specific CGM log (consistent with EEPGL’s log) to ensure
the consistent collection of grievance information, which will be completed and submitted to
EEPGL on a periodic basis. This will include:

o Type of grievance—issue, concern, compliant (e.g., property damage, work conditions,
noise, traffic);

o Brief description of grievance;

e Status of grievance (registered, assessed, under investigation, in resolution, closed);
e Date grievance was received; and

o Date the incident occurred, if applicable.

The CGM procedure is depicted in Figure 3.2-1. As shown on Figure 3.2-1, stakeholder
feedback can be received by EEPGL or its contractors in the following five ways:

1. In person, either to an EEPGL employee, representative or contractor;

6. Via EEPGL telephone— (592) 231 2866

7. Via EEPGL email—Guyanastaff@exxonmobil.com

8. Via ExxonMobil Guyana Facebook—https://www.facebook.com/exxonmobilguyana
9. Via EEPGL website—www.exxonmobil.com/guyana

Responsible parties must be identified to manage receipt of the grievances at each feedback
avenue, and these individuals must be trained in proper documentation of information and
timely input of the data into the database. Upon receipt, EEPGL will register the grievance in a
CGM database, determine the appropriate responsible party, and forward the grievance to that
party for resolution. As is required by the type of grievance, the responsible party will then
undergo investigation activities as appropriate for resolution and appropriate response to the
grievant. Once resolved, a summary of the grievance resolution will be entered into the CGM
database to allow for tracking and reporting. This consolidated database will also allow for the
monitoring of Project-wide trends and for identification of potential recurring issues associated
with specific contractors or Project activities.
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Receipt of initial grievance
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Figure 3.2-1: EEPGL’s Five-Step Grievance Management Procedure
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Responsible parties will be identified to manage receipt of the grievances at each feedback
avenue, and these individuals will be trained in proper documentation of information and timely
input of the data into the database. Upon receipt, EEPGL will register the grievance in a CGM
database, determine the appropriate responsible party, and forward the grievance to that party
for resolution. As is required by the type of grievance, the responsible party will then undergo
investigation activities as appropriate for resolution and appropriate response to the grievant.
Once resolved, a summary of the grievance resolution will be entered into the CGM database to
allow for tracking and reporting. This consolidated database will also allow for the monitoring of
EEPGL trends and for identification of potential recurring issues associated with specific
contractors or EEPGL activities. Receipt, registration, prioritization, and resolution of grievances
using the CGM should adhere to the following guidelines:

1. Established forms to be filled in with all necessary information—clarify that if a grievance is
submitted verbally, it must be transcribed as soon as practicable thereafter.

2. Details should be compiled, electronically if possible, and registers of chain of custody and
communication must be established.

3. When a grievance is received with a name attached, the grievant must be notified within a
specific timeline that their grievance has been registered, as well as provided with a timeline
for future activities, including the timeline by when the Project should have a proposed
resolution.

4. When a grievance is received without a name attached, the grievance must be addressed
and documented within a pre-specified timeframe. If relevant and practicable (for example in
the case of worker grievances), information on the grievance and how it has been
addressed should be disseminated publicly. This should in no way infringe on the
confidentiality of any grievant.

5. Where necessary/relevant, an interview with the grievant could be helpful to obtain further
details.

6. Specified timeframes should be established for confirming receipt of the grievance,
completing the investigation, and providing a resolution.

7. Options for resolution should include unilateral response, bilateral response (the aggrieved
party and EEPGL developing a solution together), third-party response (though a mediator),
or through a judicial process as appropriate, outside of the CGM. Given that the purpose of
the mechanism is to proactively address concerns before they escalate, it is important to
maximize the opportunities for bilateral response, wherever practicable.

CGM Mechanism Monitoring

In addition to monitoring the effectiveness of the CGM itself, data from the CGM can be a useful
tool in monitoring the effectiveness of management measures for a range of EEPGL and Project
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aspects, in combination with other resource-specific monitoring indicators. CGM indicators that
should be monitored include:

e Number and type of grievances registered within the reporting period (e.g., monthly,
quarterly, or annually);

o Number of grievances closed during the reporting period; and
e Average time for processing and resolution of grievances.

Monitoring of these indicators will allow EEPGL to identify trends across the Project stages,
activities, and facilities, allowing for adjustment of the CGM or other management plans and
procedures.

It should be understood that receipt of a large number of grievances does not necessarily
indicate poor Project performance; a large number could in fact be indicative of high-quality
engagement and dialogue between the Project and the community. The goal of the CGM
mechanism process should therefore not be to reduce the number of grievances received, but
rather to develop and maintain trust and confidence on the part of the community that, when
valid grievances arise, EEPGL will respond appropriately. Ensuring the same types of
grievances are not raised repeatedly and maintaining a reasonable average time to achieve
closure of grievances, are key indicators of good performance.

3.2.2.3. Socioeconomic Management Measures

EEPGL will implement measures to manage potential socioeconomic impacts as listed in Table
3.2-2.

3.2.2.4. Marine Transportation

EEPGL will implement measures to manage potential impacts on marine transportation,
inclusive of marine safety risks, as listed in Table 3.2-3.

3.2.2.5. Air and Road Transportation

EEPGL will implement measures to manage potential impacts on air and road transportation,
inclusive of road safety risks, as listed in Table 3.2-4.

3.2.2.6. Cultural Heritage Management and Chance Finds

Cultural Heritage Management Plan

EEPGL will implement a Cultural Heritage Management Plan aligned with good international
oilfield practice and the National Trust of Guyana’s “Guidelines for the protection of Monuments
and Sites” to protect cultural heritage that is inadvertently discovered during drilling and
installation activities. The Cultural Heritage Management Plan includes a Cultural Heritage
Monitoring Plan, Chance Find Procedure, and Cultural Heritage Training Program, as described
below.

3 Guyana National Trust. “Guidelines for the Protection of Monuments and Sites.” Revised 2017.
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Table 3.2-2: Socioeconomic Management Measures

Source of Receptor Management Measure Involved Facility
Impact
Project Guyanese Employ Guyanese citizens having the appropriate qualifications and experience where |Project*
Employment Population  |reasonably practicable. Partner with select local institutions and agencies to support
workforce development programs and proactively message Project-related
employment opportunities.
Project Guyanese Procure Project goods and services from Guyanese suppliers when available on a Project
Procurement Population  |timely basis and when they meet minimum standards and are commercially
competitive.
Project Guyanese Proactively communicate the Project’s limited staffing requirements as a measure to  |Project
Workforce Population |reduce the magnitude of potential population influx to Georgetown from job seekers.
Project Guyanese Require Project workers to adhere to a Worker Code of Conduct, which will address  |Project
Workforce Population  [shore-leave considerations.
Waste Waste Avoid, reduce, reuse, or recycle wastes preferentially prior to disposal in accordance |Shorebases, FPSO, Drill
Generation Management |with waste management hierarchy. Ships, Installation
Vessels
Waste Waste Perform onshore waste treatment for certain categories of waste, thereby reducing Waste management
Generation Management |demand on landfill capacity. contractors
Waste Waste Provide for adequate onshore waste management equipment and facilities for the Waste management
Generation Management |proper management of waste in accordance with local regulation and good contractors
international oil field practice.
Waste Waste For wastes that cannot be reused, treated, or discharged/disposed on the drill ships or [FPSO, Drill Ships,
Generation Management |FPSO, properly manifest and transfer such wastes to appropriate onshore facilities for [Shorebases, Installation
management. Vessels
Waste Waste For transport of hazardous wastes offsite for treatment or disposal, ensure the waste [Shorebases, FPSO, Dirill
Generation Management |is accompanied by a manifest signed by the hazardous waste generator and Ships, Installation
transporter. Vessels
Waste Waste Periodically audit waste contractors to verify appropriate waste management practices |Waste management
Generation Management |are being used. contractors
Waste Waste To address future waste capacity constraints in Georgetown relative to Project’s Waste management
Generation Management |predicted waste management needs: contractors

4 “Project” indicates these measures are not specific to an individual facility or group of facilities; they are companywide policies that would be applied across all
Project-associated activities.
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Source of Receptor Management Measure Involved Facility
Impact
¢ Monitor the construction of additional landfill sites (as decided by the government
and subject to approval by the EPA), or identify suitable alternative (interim) local
solutions for non-hazardous waste management.
¢ As warranted based on anticipated future EEPGL hazardous waste generation
trends and trends in non-EEPGL hazardous waste generation, continue enabling
the expansion of existing local waste management capacity for hazardous wastes,
and explore use of new local hazardous waste treatment facilities, or identify
suitable alternative solutions.
¢ Continue monitoring of plans for further expansion of the HBL and/or (if approved
by the EPA) construction of additional landfill sites in other locations (as decided by
the government), or identify suitable alternative (interim) local solutions for non-
hazardous waste management.
Project Guyanese Use a dedicated medical provider to complement the services of the local private FPSO, Drill Ships,
Workforce Population  |medical clinic used by the Project, and procure a dedicated ambulance to supplement |Installation Vessels
the local medical infrastructure (ambulance has already been procured as of the
writing of this EIA).
Various Guyanese Implement a transparent, accessible, and consistent CGM early on, prior to onset of |NA
Population  |Project activities.
Various Guyanese Develop and implement a SEP. NA
Population
Various Guyanese Monitor grievances received and resolved by the CGM; adjust CGM and other NA
Population  |management measures, as appropriate (see Section 3.6, Environmental and
Socioeconomic Monitoring Plan).
Various Cultural Train Project and contractor personnel with the potential to identify underwater chance |FPSO, Drill Ships,
Resources |finds, so that these operators are informed about the identification of chance finds, Installation Vessels
appropriate use of the Chance Find Procedure, and monitoring and reporting
requirements.
Various Social Communicate EEPGL’s health, safety, and security standards and requirements to NA
Infrastructure |vendors and contractors, as appropriate.

NA = not applicable
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Table 3.2-3: Marine Transportation Management Measures

Source of Impact

Receptor

Management Measure

Involved Facility

Marine Casualty
Event (Collision)

Non-Project
Marine
Vessels

¢ Use a Class 3 Dynamic Positioning (DP) system, which includes numerous
redundancies.

Ensure rigorous personnel qualifications and training.

Use sea trials and acceptance criteria.

Implement DP proving trials.

Conduct a System Failure Mode and Effects Analysis.

Conduct a DP failure consequence analysis.

Establish well-specific operations guidelines.

Drill Ships

Marine Casualty
Event (Collision)

Non-Project
Marine
Vessels

¢ Employ dedicated Mooring Master to supervise offloading activities, according to the
conditions of the sea. The conditions and characteristics of the export tankers will be
assessed by the Mooring Master and reported to the Offshore Field Manager prior to
commencing offloading operations. Use only properly registered and well-maintained
double-hull vessels.

e Use support tugs to aid tankers in maintaining station during approach/ departure
from FPSO and during offloading operations.

o Use a hawser with a quick release mechanism to moor the FPSO to the tanker at a
safe separation distance during offloading operations.

FPSO, Offloading
Tankers

Marine Casualty

Non-Project

o Promptly remove damaged Project vessels (associated with any vessel incidents) to

FPSO, Drill Ships,

Available for Non-
Project Activities

FPSO, drill ship, and installation vessels)—to aid them in avoiding areas with
concentrations of Project vessels and/or where marine safety exclusion zones are
active.

¢ Augment ongoing stakeholder engagement process (along with relevant authorities)
to identify commercial cargo, commercial fishing, and subsistence fishing vessel
operators who might not ordinarily receive Notices to Mariners and, where possible,

Event (Collision) [Marine minimize impacts on marine use, transportation, and safety Installation /
Vessels Decommissioning

Vessels, Other Support
Vessels

Increased Vessel |Commercial |e¢ Observe standard international and local navigation procedures in and around the Shorebases, FPSO,

Traffic; Cargo and Georgetown Harbour and Demerara River, as well as best ship-keeping and Drill Ships, Installation /

Marine Casualty |Fishing navigation practices while at sea. Decommissioning

Event (Collision, |Vessels; « Notices to Mariners are issued through MARAD for their communication with the Vessels, Other Support

Grounding); Subsistence | public, and information is provided to the Department of Fisheries for their distribution|Vessels

Reduced Ocean  |Fishing to stakeholders (including associations, co-ops, and fisherfolk) within the fishing

Surface Area Vessels industry in country, regarding movements of major marine vessels (including the
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Source of Impact

Receptor

Management Measure

Involved Facility

communicate with them regarding major vessel movements and marine safety
exclusion zones.

¢ Equip Project vessels with radar systems and communication mechanisms to
communicate with third-party mariners.

¢ Maintain marine safety exclusion zones to be issued through the Maritime
Administration Department with a 500-meter (approximately 1,640-foot) radius
around drill ships and major installation vessels, and a 2-nautical-mile (approximately
12,150-foot) radius around FPSO during offloading operations, to prevent
unauthorized vessels from entering areas with an elevated risk of collision.

¢ Implement a SEP that includes a CGM process for stakeholders, including local

fishing interests.
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Table 3.2-4: Air and Road Transportation Management Measures

transportation activities. The Road Safety Management Procedure has

been implemented as of the writing of this EIA, and the procedure includes

the following components:

¢ Definition of typical, primary travel routes for ground transportation in
Georgetown area;

¢ Development of an onshore logistics/journey management plan to
reduce potential conflicts with local road traffic when transporting goods
to/from onshore support facilities;

¢ Definition of required driver training for Project-dedicated drivers,
including (but not limited to) defensive driving, loading/unloading
procedures, and safe transport of passengers, as applicable;

¢ Designation and enforcement of speed limits through speed governors,
global positioning system, or other monitoring systems for Project-
dedicated vehicles;

¢ Avoidance of deliveries during typical peak-traffic hours as well as
scheduled openings of the Demerara Harbour Bridge, to the extent
reasonably practicable;

¢ Monitoring and management of driver fatigue;

¢ Definition of vehicle inspection and maintenance protocols that include
all applicable safety equipment for Project-dedicated vehicles; and

o Community outreach to communicate information relating to major
delivery events or periods.

Source of Receptor Management Measure Involved Facility

Impact

Increased Other Aircraft and Coordinate with relevant aviation authorities and stakeholders to FPSO, Drill Ships

Aviation Traffic  |Users of Ogle Airport |understand peak Project-related utilization rates.

Vehicular Local Communities Implement a community safety program for potentially impacted schools  |Shorebases and Onshore

Accidents and neighborhoods to increase awareness and minimize potential for Support Infrastructure
community impacts due to vehicle incidents.

Vehicular Local Communities Implement a Road Safety Management Procedure to mitigate increased

Accidents risk of vehicular accidents associated with Project-related ground
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Cultural Heritage Management Plan

EEPGL will implement this Cultural Heritage Management Plan aligned with international
practice to protect cultural heritage that is inadvertently discovered during drilling and installation
activities. The plan includes a Cultural Heritage Monitoring Plan, Chance Find Procedure, and
Cultural Heritage Training Program, as described below.

Cultural Heritage Monitoring Program

In consultation with the National Trust of Guyana and other relevant cultural heritage
stakeholders, EEPGL will implement a Cultural Heritage Monitoring Program for all activities
that disturb the seafloor. The purpose of this monitoring is to identify, record, and protect cultural
heritage that was not identified during pre-drilling or pre-installation cultural heritage
investigations. Monitoring will be conducted by Project staff supported by a remote professional
cultural heritage specialist (CHS) who will be on call to assess any potential chance finds that
are identified. Cultural heritage monitoring will be conducted by any EEPGL or contractor staff
with the potential to discover underwater cultural heritage, which would generally be limited to
automated underwater vehicle/remotely operated vehicle (ROV) operators. These staff will be
responsible for reporting any potential chance finds to Project management, who would then
notify the CHS.

Chance Find Procedure

The following types of underwater cultural heritage, while not likely present based on studies
conducted to date, could potentially be encountered during the drilling or installation stages:

e Shipwrecks or parts thereof; and
e Artifacts from debris fields associated with shipwrecks.

The Chance Find Procedure will use a two-tiered approach for identifying, assessing, and
resolving potential chance finds. The purpose of this approach is to utilize an on-call CHS to
resolve minor chance finds without necessitating consultations with the National Trust of
Guyana, and to minimize Project delays by allowing for the quick resolution of non-significant
finds. The defining characteristics of each chance find tier and the processes for assessing
them and determining if consultation is required will be developed in consultation with the
National Trust of Guyana and other cultural heritage stakeholders prior to the drilling and
installation programs, as appropriate.

Potential chance finds identified will be reported as soon as practicable (i.e., within
approximately 24 hours) to EEPGL and the designated CHS, using the Chance Find Reporting
Form in Figure 3.2-2. The CHS will determine if the potential chance find is cultural heritage
and, if so, assign it to a chance finds tier. Figure 3.2-3 provides a detailed flow diagram of the
Chance Find Procedure. All chance finds will follow the two-tiered hierarchy that is presented in
Table 3.2-5.
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Chance Find Reporting Form

Date of find:

Location of find (description and GPS):
Photo of find (to be attached to form):
Project person making the find:
Project person notified of the find:
Date notified:

Time notified:

Cultural Heritage Specialist notified of the find:
Date notified:

Time notified:

Description of the find:

Description of the initial response to the find:

Prescribed treatment methodology for the find and any needed modifications to Project

execution:

Date of handover of the artifact(s), if recovered to surface:

Recipient of the artifact(s), if recovered to surface:

Date of closure of the chance find:

Figure 3.2-2: Chance Find Reporting Form
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Figure 3.2-3: Chance Find Procedure Flow Chart

Table 3.2-5: Two-tiered Chance Find Hierarchy

Chance Find
Type

Characteristics

Evaluation Process

Minor Chance
Finds

Modern features or objects that
do not meet the criteria for
cultural heritage under Guyana
laws and regulations.

Drilling and installation activities will stop in the area
of the find as soon as safely possible, where
appropriate and where practical. The potential
chance find will be reported to EEPGL (if found by a
contractor) and the CHS within approximately

24 hours. In the unlikely event an artifact is brought
to the surface, the CHS will determine if a site visit is
necessary to examine the artifact. If the potential
chance find is discovered in situ, the CHS will
examine images collected from the ROV. If the CHS
determines that it is a minor chance find, drilling and
installation activities will resume in the area. Drilling
and installation activities will not be stopped if there
is no reasonable expectation that the potential

chance find would not be disturbed/damaged.
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Chance Find Characteristics Evaluation Process
Type
Significant Significant historic features Drilling and installation activities will stop in the area

Chance Finds (e.g., shipwrecks), objects (i.e., |of the find as soon as safely possible, where
artifacts), or human remains appropriate and where practical. The potential

that meet the criteria for cultural |chance find will be reported to EEPGL (if found by a
heritage under Guyana laws contractor) and a CHS within approximately

and regulations. 24 hours. In the unlikely event an artifact is brought
to the surface, the CHS will determine if a site visit is
necessary to examine the artifact. If the potential
chance find is discovered in situ, the CHS will
examine images collected from the ROV. If the CHS
determines that it is a significant chance find, the
CHS will develop an avoidance or treatment plan in
consultation with the National Trust of Guyana.
Installation activities will resume in the area upon
acceptance of the avoidance plan or completion of
the treatment plan. Drilling and installation activities
will not be stopped if there is no reasonable
expectation that the potential chance find would not
be disturbed/damaged.

Since little to no material from the seafloor is expected to be brought to the surface, the
collection of artifacts is not anticipated. In the unlikely event underwater chance finds are
accidentally brought to the surface, they should be immediately placed in a container filled with
sea water from the area of the find and maintained indefinitely, as exposure to the air can cause
artifacts that have been underwater to decompose or oxidize very rapidly. Documentation of the
find, including photographs of the artifact(s) with a scale included in the frame, should be made
immediately. Artifacts and associated documentation and photographs taken by Project
personnel should be given to the designated CHS.

Although recovery of underwater artifacts to the surface is not anticipated, any recovered
artifacts would belong to the Guyanese government. All recovered artifacts would be handled in
accordance with the guidance provided by the guidelines and EEPGL would be responsible for
providing recovered artifacts to the National Trust of Guyana. For underwater chance finds not
brought to the surface, such as shipwrecks or associated debris fields, avoidance is the
preferred approach, as excavation of underwater archaeological sites is costly and time
consuming. Specific management guidance will be provided by the Project for each cultural
heritage site identified and documented.

The Project will maintain records on chance finds and the implementation of treatment plans.
These may include:

o Reports that describe chance finds identified, the results of chance find assessments,
internal and external communications and instructions, and supporting documentation (or
other reference materials as appropriate); and

¢ Any additional reports prepared to fulfill specific requirements of the National Trust of
Guyana.
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Cultural Heritage Training Program

Project and Project contractor personnel with the potential to identify underwater chance finds
(e.g., automated underwater vehicle/ROV operators) will receive awareness training in the
identification of chance finds and the Chance Find Procedure as described above. The Project
will develop training materials, such as a quick reference hand-out, which will be provided to
applicable Project personnel. The Project will maintain records of all chance find training
provided to Project personnel.

EEPGL and its contractors will establish the communication and engagement protocols for the
on-call CHS. The Project contractors will designate personnel that require cultural heritage
awareness training. The training will provide the necessary information on how to identify and
respond to chance finds.

All Project personnel who may have contact with cultural heritage objects will be made aware
that it is illegal and forbidden to disturb or remove cultural heritage objects offsite for
personal gain.

3.3. EMERGENCY RESPONSE PLAN SUMMARY

3.3.1. Introduction

This section provides a summary overview of the EEPGL Emergency Response Plan (ERP)
covering EEPGL operations in Guyana.

The EEPGL ERP is a country-level document that provides structured processes, tools, and
guidelines to assist production, project, drilling, exploration, and office facilities management
teams in effectively responding to an emergency that originates from or escalates into EEPGL
operations. The EEPGL ERP describes the overall emergency response model utilized by
EEPGL, with a focus on how emergencies are managed at the country level in Guyana.

The EEPGL ERP describes emergency interfaces with the EEPGL field organizations, mutual
aid responders, regional response teams, Georgetown-based emergency response teams
(ERTs), and headquarters-based ERTs in the United States. The EEPGL ERP does not attempt
to duplicate or describe in detail the tactical emergency response procedures managed by its
field ERTs or by external organizations.

The EEPGL ERP is complemented by a number of standalone emergency response documents
which provide additional processes, tools, and guidelines in support of overall emergency
response planning and response. Examples of these complementary documents include:

e Business Continuity Plans

e Personnel Evacuation Plans

¢ Qil Spill Response Plans (OSRPs)

o Medical ERPs

e Security Management Plans (covering security related response)
o Site-specific ERPs (facilities, vessels, worksites)
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Where contractors or subcontractors serve as the dominant on-site organization at a worksite or
for an activity, they are required to develop site specific ERPs, which are bridged into the
EEPGL ERP.

Figure 3.3-1 illustrates how the EEPGL ERRP fits into the hierarchy of ERPs supporting EEPGL
operations.

The EEPGL OSRP is a comprehensive, standalone ERP that describes how EEPGL manages
oil spills. The EEPGL ERP is a parent document to the OSRP. See Volume Il of the regulatory
submittal to review the OSRP.

The EEPGL ERP and its associated plans (as needed) may be activated in response to
emergency events that pose, or could pose, a threat to people, the environment, assets, and
reputation.

ExxonMobil Upstream
0il & Gas (UOG)
ERP
(Houston)
A
Other EEPGL emergency response plans
EEPGL ERP * Business Continulirv Plan
(Guyana) + Country Evacuation Plan
* Medical ERP
y * Oil Spill Response Plan
Drilling ERPs Production ERPs Exploration ERPs Projects ERPs

[ A -

Contractor ERPs

Figure 3.3-1: Hierarchy of Emergency Response Plans

3.3.2. Document Ownership and Administration

The EEPGL Country Manager is the Owner of the EEPGL ERP, while the EEPGL SSHE
Manager serves as the EEPGL ERP Plan Administrator. The Owner and Administrator review
this plan on an annual basis, at minimum to ensure it is current based upon EEPGL’s
operations. Similarly, subordinate EEPGL ERPs have Owners and Administrators.
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3.3.3. Emergency Response Model

ExxonMobil utilizes a worldwide emergency response model in its operations. The model is a
proven tiered response system which provides operational and management teams with
guidelines for an appropriate field and issues management response to an emergency event, at
both tactical and strategic levels. The model illustrates the multiple levels of organizational
support that is available to EEPGL operational field teams and management. The model is
represented in Figure 3.3-2.

Corp
Leadership
Business Unit

Headquarters
ESG

Response

Issues In-Country

Management ESG Field
Response
Incident Tier I
Management

Regional Response Team

Tier Il
Mutual Aid/Co-op Response

Tier |
Facility Response

Figure 3.3-2: Emergency Response Model

As illustrated in the emergency response model, emergency response (at the field operational
level) follows a tiered approach. Tier levels are generally matched to the physical size of an
emergency event (e.g., oil spill, fire, medical response, natural disaster). Labeling an emergency
event by tier level provides a quick and convenient way of classifying the relative size of the
response team(s) and resources needed to respond to an emergency.

A tiered approach provides for the seamless escalation of tactical field operational response
efforts (as needed); tier levels are defined in Table 3.3-1.

Table 3.3-1: Tier Level Definitions

Tier Definition

I Incident is small, under control, and may involve a response from a local company-managed
resource.

Il Incident is large, under control, and involves mutual aid cooperative response.

I Incident is large, not under control, and requires response by the appropriate Regional
Response Team and specialized resources.
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Emergency response follows the organizational structure of the model.

Tactical response to an initiating incident for field operations (Field Response) is managed
at the lowest appropriate level through implementation of a Site Specific ERP by a Site ERT
at a worksite.

Site emergency response follows the tiered response model concept as needed to address
escalating emergency events.

- Where an emergency escalates beyond the Tier 1 capability of the Site ERT, additional
organizations/resources are activated to provide a complementary response.

- Where an emergency event escalates to Tier Il or lll, an EEPGL Incident Management
Team (IMT) is activated to provide broad-level operational coordination of the
emergency event.

- Complementary response may be provided by mutual aid organizations, ExxonMobil's
Americas Regional Response Team (ARRT), and/or industry response organizations
(e.g., oil spill response organization) as necessary.

- Where complementary response organizations/resources are activated, they supplement
the EEPGL IMT and are managed through the Incident Command System (ICS).

Government response organizations/resources may also be activated by the relevant
government authorities after notification.

Strategic in-country response and issues management (Headquarters Response) is
implemented at EEPGL in Georgetown through the activation of the EEPGL Emergency
Support Group (ESG), as required based on the complexity and severity of the emergency
event.

Strategic response and issues management is implemented in Houston (United States)
through activation of the ExxonMobil Upstream Qil & Gas (UOG) ESG, as required based on
the complexity and severity of the emergency event.

Corporate strategic support is implemented in Dallas (United States) through activation of
the Emergency Management Review Group, as required based on the complexity and
severity of the emergency event.

EEPGL has defined protocols in place to activate the various in-country and ex-country
emergency response organizations.

3.3.4. Emergency Severity Assessment and Internal/External

Notification

EEPGL has a structured system to assign an internal severity level to an emergency event. The
system has four classification levels that help the management team understand the appropriate
level of internal notification relative to the severity level.
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As a general rule, the pace and extent of upward notification increase as the severity of an
emergency event increases. For more significant emergency events, upward notification occurs
up to ExxonMobil corporate headquarters.

Even where activation of emergency response support outside of Guyana is not required,
structured management monitoring protocols are in place to keep the appropriate level of
management team support abreast of an emergency event.

Notifications are also provided to the appropriate Guyanese authorities in alignment with
regulatory requirements. EEPGL has a structured process for government notification and
maintains an evergreen contact list to facilitate timely notification.

3.3.5. Overview of Emergency Response Organizations

3.3.5.1. Site Emergency Response Teams

Site ERTs are responsible for implementing Site-Specific ERPs at their respective worksites. A
Site ERT provides tactical response to an emergency event. A Site ERT is the operational team
which carries out the physical response at a work location, and the team is staffed with
personnel who are resident at the worksite.

A Site ERP includes the following emergency response elements:

o Site ERT structure and associated roles and responsibilities;

o Defined interfaces with other offsite response organizations

¢ Internal communications protocols, and associated contact information;
e External communications protocols and associated contact information;
e Defined risk scenarios;

e Emergency action plans for defined risk scenarios;

¢ Method for activating emergency response;

¢ Method for personnel accounting;

o Defined evacuation procedures;

o Defined protocols for resuming work;

e Training requirements for responders and non-responders; and

¢ Requirements for drills, simulations, and exercises.

Where contractors or subcontractors serve as the dominant on-site organization at a worksite
(e.g., installation vessel, shorebase operator), they will develop Site ERPs that bridge into the
EEPGL ERP as appropriate. EEPGL has structured mechanisms to review, approve, and
monitor contractor and subcontractor Site EPRs.

3.3.5.2. Incident Management Team

The EEPGL IMTs are responsible for providing tactical support to
EEPGL/contractor/subcontractor managed Site ERTs. The EEPGL IMT is activated when the
emergency response capabilities of a worksite have been exceeded, and the Site ERT needs
additional emergency response operational support. As such, the EEPGL IMT is generally
activated when an emergency escalates to a Tier Il or Il level. The EEPGL IMT provides broad
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level operational coordination of an emergency event once activated, typically from an onshore
in-country coordination center.

When the EEPGL IMT is activated, it is organized in accordance with the ICS. ICS is a proven,
standardized emergency response organization structure and process that is used in many
jurisdictions around the world.

Figure 3.3-3 illustrates a typical ICS organizational structure. The ICS includes an Incident
Commander and General Staff and Command Staff that provide technical support across
several disciplines. Interfaces between the EEPGL IMT, EEPGL ESG, and Site ERTs are
shown.

[abbrerdation)
ESG

[
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[
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r *

Incident Management Team (IMT)
Ragicnal Incidant
~ 1
Res{:v:m_s»_a am As naaeded ™ onumander (1 - » Command Staff
(RRT}
Oparations Flanning Section Logistics Saction Fmnanca Saction
Sacton Chesf Chisf Chiaf Chasf
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ERT = Rasponsa Activities (a.9
Sowrca Control)

Figure 3.3-3: Typical ICS Organizational Structure

In some cases, the EEPGL IMT provides an adequate level of resources to support an
emergency response event with in-country core resources. In other cases, the EEPGL IMT has
to be expanded to accommodate larger and/or more complex emergency events. Where the
EEPGL IMT has to be expanded with additional emergency response resources, the
ExxonMobil ARRT will be activated and integrated into the EEPGL IMT’s ICS organization.

Where complementary response organizations/resources are activated, they supplement the
EEPGL IMT and are managed through the EEPGL IMT’s ICS organization.

The key initial roles of the EEPGL IMT are described below:

¢ Incident Commander (IC) is responsible for managing the onsite operational incident
response. The IC provides guidance to the General Staff (Section Chiefs) and Command
staff. The IC is also the main interface with the EEPGL ESG.
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e General Staff consists of four Section Chiefs.

Operations Section Chief is responsible for the management of response to the incident.
The Operations Section Chief provides guidance to the Site ERT.

Planning Section Chief is responsible for the collection, evaluation, and dissemination of
response information and maintaining status of assigned resources.

Finance Section Chief is responsible for all financial and cost analysis aspects.

Logistics Section Chief is responsible for providing facilities, services, and material in
support of the incident.

o Command Staff includes Public & Government Affairs, SSHE, and Liaison activities.
Depending on the size and complexity of the emergency event, the Command Staff may be
duplicated or shared within the EEPGL ESG.

EEPGL maintains an evergreen list of the EEPGL IMT members with backups, all of which are
trained in ICS. The ICS utilizes a proven, standardized process and suite of tools to manage an
emergency event. Standardization allows for efficient and effective interfaces between multiple
organizations/personnel that may be brought together to support an emergency response event.

The ICS is comprised of two main phases.

1. Reactive Phase: notifications, initial response, and assessment

2. Proactive Phase: planning meetings, action plan development, formal briefings, and updates

The standardized ICS Planning Cycle, commonly referred to as the Operational “Planning P" or
"Planning P,” is depicted in Figure 3.3-4.
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Figure 3.3-4: ICS Planning Cycle

The Proactive Phase is typically for emergency events that are more complex and longer term
in nature, such as a major facility fire or offshore spill. The majority of the emergency events are
successfully managed during the Reactive Phase. Few incidents require the complete
"Planning P" cycle.

In general, the EEPGL IMT will typically focus on the Reactive Phase; the Planning Phase
would generally be implemented for large and/or complex incidents that require assistance from
the ARRT. In such circumstances, the ARRT-sourced members of the IMT would provide expert
guidance on the full ICS process as part of their established role.

During the Reactive Phase, EEPGL will:
o Assign pre-designated personnel to the initial roles of the IMT
e Perform notifications:
- Follow the notification process previously described.
- If required, implement protocols for activating additional emergency response resources.
e Perform initial response and assessment”

- Monitor and support initial response to the emergency event, following the response
procedures detailed in the Site ERP.

e Conduct incident briefing
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The full suite of ICS tools/forms/etc. is immediately available in the designated emergency
response command center for the EEPGL IMT to utilize upon activation. Roles and
responsibilities for each IMT position are defined.

3.3.5.3. Regional Response Team

Where the EEPGL IMT has to be expanded to accommodate larger and/or more complex
emergency events, the ExxonMobil ARRT will be activated and integrated into the EEPGL IMT’s
ICS organization, providing depth and breadth to the core EEPGL IMT.

The Houston-based ARRT Emergency Response Advisor can initiate ARRT activation following
instruction from the EEPGL Country Manager.

Prior to activation, the ARRT is comprised of a mix of emergency response personnel sourced
from various ExxonMobil organizations outside of Guyana. The ARRT team members are
generally part-time members who remain on call in a “ready to mobilize” mode, and they
maintain competency through periodical training, drills, simulations, and exercises.

The ARRT maintains an evergreen list of ARRT members with backups, all of which are trained
in ICS. Roles and responsibilities for each ARRT position are defined.

The ARRT can be partially or fully activated, depending on the size and/or complexity of the
emergency event. Partial activation may be implemented when technical support is required by
Site ERTs at the worksites where the emergency is occurring. In such cases, ARRT members
will typically be embedded within the Site ERT structure.

For larger and/or more complex emergency events that require an extensive amount of tactical
operational support work, ARRT members can be integrated into the EEPGL IMT to provide
support.

In the event that the ARRT is activated, one or more command centers will be established in-
country to accommodate the full EEPGL IMT.

3.3.5.4. Emergency Support Groups

ESGs are utilized as needed to support strategic emergency response and issue management
considerations. This level of support is typically described as “headquarters response” and is
generally not operational in nature.

ESG organizations are located in Georgetown (Guyana) and Houston (United States). The
Georgetown-based ESG is managed by the EEPGL in-country management team, while the
Houston-based ESG is managed by the ExxonMobil UOG management team.

These teams are activated as needed based on the complexity and severity of an emergency
event. In general, ESGs do not need activation when an emergency can be adequately
managed by a Site ERT.

Protocols are in place for communications between the EEPGL ESG and the EEPGL IMT, as
well as between the EEPGL ESG and the UOG ESG.
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Figure 3.3-5 illustrates EEPGL ESG organizational structure, which is consistent with the UOG
ESG. Positions are assigned as needed to match strategic support requirements.
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Figure 3.3-5: EEPGL ESG Structure

Key strategic support objectives of the EEPGL ESG include:

e Support the EEPGL IMT and Site ERT as needed;

¢ Manage the strategic aspects of the emergency event;

e Respond to government groups, regulators, media, and other stakeholders;
o Determine the principal and potential impacts of an emergency event; and
o Facilitate the worst-case scenario process.

Upon activation of the EEPGL ESG, a full suite of ESG tools/forms is immediately available to
EEPGL ESG members in the designated in-country ESG command center, which is a separate
location than the EEPGL IMT.

EEPGL/UOG maintain evergreen lists of ESG members with backups, all of which are trained in
ESG. Roles and responsibilities for each ESG position are defined.

3.3.6. Emergency Response Scenarios

EEPGL has developed a list of emergency situations that could potentially be encountered
within its operations. Examples include, but are not limited to:

e Bomb threat

o Civil disturbance/protests

o Extortion/kidnapping

e Intruder response/security threat

¢ Medical emergency response (injury/illness)
o Natural disasters (onshore/offshore)
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e Search and rescue/aviation incident
o Fire/explosion/gas release

e Hydrocarbon spill

o Vessel collision

e Automobile accident

3.3.7. Emergency Response Action Plans

EEPGL has developed emergency response action plans to address the identified emergency
response scenarios. Each action plan describes the key steps to mitigate the consequences of
the associated emergency event. Checklists are available to ERT organizations. The action
plans are periodically drilled, simulated, and exercised to ensure readiness.

3.3.8. Emergency Response Training

EEPGL provides introductory and advanced emergency response training to its personnel who
have an active role as emergency response responders (ESG, IMT, Site ERT). EEPGL
personnel who are considered non-responders participate in awareness level emergency
response training. EEPGL maintains training records for emergency response training.

3.3.9. Drills, Simulations, and Exercises

EEPGL develops an annual plan for drills, simulations, and exercises in order to maintain
readiness for the identified emergency response scenarios in the EEPGL ERP. Personnel with
emergency response roles (EEPGL ESG, EEPGL IMT, Site ERT) are involved in the planning
and execution of drills, simulations, and exercises. Lessons learned from drills, simulations, and
exercises are integrated into emergency response procedures and protocols.

3.4. OIL SPILL RESPONSE PLAN FOR GUYANA OPERATIONS

The Project’s Country-wide Oil Spill Response Plan for Guyana Operations is provided as a
stand-alone document separate from this ESMP.

3.5. PRELIMINARY END OF OPERATIONS DECOMMISSIONING PLAN FOR GUYANA
DEVELOPMENT PROJECTS

The EEPGL Preliminary End of Operations Decommissioning Plan for Guyana Development
Projects is provided as a stand-alone document separate from this ESMP. The Preliminary End
of Operations Decommissioning Plan for Guyana Development Projects governs
decommissioning for all of EEPGL’s development projects in Guyana—inclusive of the Liza
Phase 1, Liza Phase 2, Payara, and Yellowtail projects.
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3.6. ENVIRONMENTAL AND SOCIOECONOMIC MONITORING PLAN

EEPGL will implement an Environmental and Socioeconomic Monitoring Plan to assess the
accuracy of the residual impact predictions in the Project EIA and to assess the effectiveness of
the management measures described in this ESMP and other supporting plans. This section
provides a monitoring framework that describes the specific monitoring activities EEPGL will
undertake upon commencement of development drilling to validate the findings of the EIA,
ensure the effective implementation of the management measures described in Sections 3.1
and 3.2, track environmental and socioeconomic performance, and adjust Project operations or
mitigations, if necessary, through the life of the Project (at least 20 years).

Monitoring activities for environmental and socioeconomic resources in Table 3.6-1 are
generally organized by resource/receptor. The table also identifies the specific Project
components each monitoring activity is intended to monitor. The specific monitoring activities
included in Table 3.6-1 were selected based on the findings of the Project EIA; level of
stakeholder interest in specific impacts and receptors, as assessed through the stakeholder
engagement process; and the EPA’s prior monitoring requirements for exploration activities in
the Stabroek Block.

At the time this ESMP was prepared, the contracts for key components of the Project had not
been finalized, so it was not possible to assign responsibility for implementing specific
components of the monitoring program. EEPGL will ultimately be responsible for all monitoring,
but may delegate some responsibility to contractors. The ESMP is intended to be a “living”
document and will be updated to assign these responsibilities as contracts are finalized and
responsible parties can be identified. The ESMP will also be updated as necessary throughout
the operational stage of the Project to maximize the value of the data collected, capture lessons
learned, achieve continuous improvement, and ensure cost-effective tracking of the Project’s
environmental and socioeconomic performance over time.
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Table 3.6-1: Environmental and Socioeconomic Monitoring Measures

for helicopter operation.

FPSO, Drill Ships, and any large Installation Vessels (with helidecks) and
the fuel usage for each trip.

monthly from the
aviation contractor.

Source of Potential Activity Involved Facilities How Monitoring is Performed Frequency of Responsible Party Reporting

Impact Monitoring

Various Receptors

Various Perform regular audits of field |[FPSO, Drill Ships, Shorebases |1. Periodic audits of field operations Annual EEPGL None
operations on the drill ships, 2. Perform annual audits on critical drilling operations and
FPSO, and shorebases to environmentally sensitive critical production operations
ensure application of
designed safeguards.

Air Quality and Climate

Greenhouse Gas Quantify and report direct FPSO, Drill Ships, Installation/ |1. Fuel usage and specifications (see vessel and helicopter-related Data will be collected EEPGL Annual Compliance Report

(GHG) Emissions GHG emissions from Project |Decommissioning Vessels, and| procedures below) will be collected from each vessel and from the monthly from each
offshore facilities and from Support Vessels, Shorebases shorebases (includes helicopter fuel use). vessel.
offshore and onshore Project 2. GHG emissions (e.g., carbon dioxide [COz] and methane) will be
activities conducted by calculated based on mass balance considerations, taking into account
EEPGL and its dedicated the volume and composition of the gas and diesel consumed, which
contractors on an annual reflects directly the total emissions of CO2-equivalents that would be
basis in accordance with generated through combustion. This method is consistent with good
internationally recognized international oilfield practice.
methodologies. a. For combustion sources aside from the flare, combustion is

assumed to be complete, and methane and volatile organic
compounds (VOCs) are calculated using standard emissions factors.

b. For the flare (FPSO only), combustion is assumed to be at 98%, with
the remaining gas passing through uncombusted. CO2 emissions
are calculated by mass balance on carbon in the combusted (98%)
volume. Methane and VOC emissions are calculated using the
uncombusted (2%) volume and gas composition.

Combustion Emissions |Monitor on an ongoing basis |FPSO, Drill Ships, Installation/ |On the FPSO, fuel usage for each combustion source will either be Data will be collected EEPGL Fuel usage and specifications
the volume of fuel used by all |Decommissioning Vessels, and |directly metered or estimated based on run hours, engine size, or other |monthly from each will be the basis for air
combustion sources and Support Vessels appropriate methodology. vessel. emission calculations, which
equipment on FPSO and will be provided in the Annual
other marine vessels. 1. Total FPSO fuel gas usage will be metered and allocated to the various Compliance Report.

combustion equipment based on run hours, equipment type and
specifications (e.g., engine size), or other relevant factors.

2. Diesel fuel usage will be estimated based on diesel run hours. In some
cases, this will be tracked automatically using computer systems. In
other cases, run hours will be recorded and tracked manually in a log
book.

3. For the drill ships and other vessels, each vessel has the technical
means to measure the consumption of fuel on a daily manner using
flow meters, gauges, etc.

Fuel consumption information will be included in daily reports and

provided to EEPGL on a monthly basis.

Combustion Emissions [Monitor volume of fuel used |Helicopters The aviation contractor will provide a summary of helicopter trips to the  |Data will be collected EEPGL Fuel usage and specifications

will be the basis for air
emission calculations that will
be provided in the Annual
Compliance Report
Additionally, fuel usage for
helicopters will be provided in a
monthly summary.
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Source of Potential

Activity

Involved Facilities

How Monitoring is Performed

Frequency of

Responsible Party

Reporting

content of produced water
(grab sample once per day).

compliance with the daily maximum oil in water content of 42 milligrams
per liter (mg/L). The oil content in the produced water will be continuously
monitored with a dedicated meter. Onboard FPSO lab measurements will
verify meter reliability. Results will be documented in a log. A monthly
average will be recorded to ensure compliance with the monthly average
oil in water content of 29 mg/L.

Daily (grab)

Impact Monitoring

Combustion Emissions |Keep records of non-routine |FPSO To accommodate measurement of non-routine flaring, flow meters will be |Continuous EEPGL Total amount of gas flared, and
flaring of associated gas. installed at the High-Pressure and Low-Pressure piping that lead to the corresponding dates will be

flare in order to directly measure the total amount of gas flared. Flare gas provided to EPA in the Annual

volume is stored in the plant digital computer system. Composition of the Compliance Report. Reporting

fuel and flare gas will be determined periodically to ensure the correct and recordkeeping of Annual

composition is still being used. Air Emissions will be
performed as required for New
and Existing Operations
utilizing the approved form.
Composition of fuel and flare
gas to be determined on an as-
needed basis.

FPSO Emissions An air emissions inventory FPSO The air emissions inventory will include particulate matter, sulfur dioxide, |Annually EEPGL Annual Compliance Report
report will be prepared nitrogen oxides, carbon monoxide, VOCs, and GHGs.
annually.

FPSO Emissions Monitor flare performance to |[FPSO The flare system is designed to maximize efficiency. The volume of pilot |Continuous EEPGL None
maximize efficiency of flaring gas can be adjusted as needed to optimize efficiency. The pilot will be
operation. maintained to ensure safety of the facility.

FPSO Emissions Monitor flare performance to |[FPSO Monitor exhausts daily for smoke; in instances of visible smoke, the Daily EEPGL None
maximize efficiency of flaring cause(s) must be investigated.
operation.

Water Quality

Drilling Discharges Prior to and post-drilling, an  |Drill Ships Before and after photos will be provided in End of Well Report for each  |Before and after drilling |[EEPGL End of Well Reports will be
ROV will take pictures of the well. at each well submitted within 90 days
area immediately surrounding following the completion of
the well location to monitor for drilling operations for each
marine water quality impacts. well.

Drilling Discharges Monitor daily during drilling to |Drill Ships 1. Measurement is taken in the field daily following good international Daily EEPGL The averaged retained non-
ensure that end of well oilfield practice. aqueous base fluid on cuttings
maximum weighted mass 2. The percentage of fluids retained on cuttings is documented daily in a (%) will be supplied to EPA in
ratio averaged over all well log. the End of Well Report for
sections drilled using non- 3. Once the well is complete, an average retained NADF on cuttings (%) each well. End of Well Reports
aqueous drilling fluid (NADF) is documented. will be submitted within 90
shall not exceed 6.9 percent days following the completion
wet weight base fluid retained of drilling operations for each
on cuttings. well.

Operational Discharges |Monitor daily produced water |FPSO The volume of the produced water discharge will be metered and Continuous EEPGL The total volume of produced
discharge volume. recorded in the FPSO digital computer system. water discharged will be

documented in the Annual
Compliance Report.
Operational Discharges |Measure oil and grease FPSO A minimum of one grab sample will be taken each day to ensure Continuous (meter) EEPGL Daily maximums and monthly

averages will be documented
and provided in the Annual
Compliance Report.
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Source of Potential
Impact

Activity

Involved Facilities

How Monitoring is Performed

Frequency of
Monitoring

Responsible Party

Reporting

of grey water, black water,
and comminuted food waste
discharged (based on number
of persons on board and
water consumption) in
Garbage Record Book.

Decommissioning Vessels, and
Support Vessels

persons on board per MARPOL.

Operational Discharges |Measure oil and grease in FPSO The oil content in the slop tank will be continually monitored with a Continuous (meter) EEPGL Results will be provided in the
slop water tank dedicated meter to ensure that the slop water discharged overboard Annual Compliance Report.

meets the maximum oil-in-water content criteria.

Operational Discharges |Perform daily inspections to |FPSO Routine overboard observations are part of overall surveillance program. |Daily EEPGL Confirmation that no visual
verify no visible sheen from sheens observed from cooling
discharge of cooling water. water discharge will be

documented and provided in
the Annual Compliance Report.

Operational Discharges |Monitor discharge FPSO Modeling will be done on outlet discharge stream to set temperatures Continuous EEPGL The maximum and average
temperature of cooling water such that the 3 degrees limit at 100 meters will not be exceeded. Cooling daily temperature of cooling
and produced water to avoid water temperatures of discharge points will be monitored to provide water and produced water
increases in ambient water instantaneous temperature of cooling water and produced water effluent. discharge will be documented
temperature of more than 3 in the Annual Compliance
degrees Celsius (°C) at 100 Report.

m (~328 feet) from point of
discharge.

Operational Discharges |Utilize load monitoring system |FPSO A load monitoring system will consist of fixed and portable equipment that|Continuous during EEPGL None
in the FPSO control room to allows for continuous monitoring of the hawser tension between the offloading
support FPSO offloading. FPSO and Export Tanker. In addition, offloading activities will be actively

monitored by FPSO personnel to visually identify leaks, and volumetric
checks will be performed on FPSO and Export Tanker during offloading.

Operational Discharges |Monitor pressure and FPSO Temperature and pressure are continuously monitored by operators and |Continuous EEPGL None
temperature of subsea wells surveillance engineers utilizing temperature and pressure transducers
and manifolds by a control located on the subsea equipment. Alarms built in to the control system
system on the FPSO to detect will notify the operators of temperatures or pressures outside the normal
and prevent leaks. operating range. The system will be designed to automatically shut-in any

wells should the transducers detect anything outside of the operating
ranges.

Operational Discharges |Monitor chlorine concentration|FPSO, Drill Ships, Installation/ |On the FPSO, a minimum of one grab sample will be taken each week. |Weekly (FPSO) EEPGL Weekly sampling results will be
of treated sewage discharges.|Decommissioning Vessels, and [Samples will be analyzed for chlorine concentration using good documented and provided in

Support Vessels international oilfield practice on board vessels. Results will be the Annual Compliance Report.
documented in a log.
Other Project vessels, including the drill ship, will be fitted with a
MARPOL Annex IV approved sewage treatment system to comminute
and disinfect the sewage.

Operational Discharges |Perform daily visual FPSO, Drill Ships, Installation/ |Routine overboard observations will be part of the overall surveillance Daily EEPGL Confirmation that no floating
inspection of discharge points |[Decommissioning Vessels, and|program. solids were observed will be
to ensure absence of floating |Support Vessels documented and provided in
solids or discoloration of the the Annual Compliance Report.
surrounding waters.

Operational Discharges |Record estimated quantities |[FPSO, Drill Ships, Installation/ |Grey Water/Black Water/Food Waste discharges will be based on Daily EEPGL Discharge summaries of Grey

Water/Black Water/Food
Waste will be documented and
provided in the Annual
Compliance Report.
Additionally, discharge
summaries of Grey
Water/Black Water/Food
Waste for marine support
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Source of Potential

Activity

Involved Facilities

How Monitoring is Performed

Frequency of

Responsible Party

Reporting

ballast water discharged and
location (per ballasting
operation).

Decommissioning Vessels, and
Support Vessels

Ballast Water Management Plan. All ballast water discharges and
associated volumes will be recorded in a log book.

Specifically for the FPSO, ballast water discharge will be estimated using
level gauges (sounding pipe) that are installed in the tanks and
conversion tables.

Impact Monitoring
vessels will be provided in a
monthly summary.

Operational Discharges |Perform oil in water content  |FPSO, Drill Ships, Installation/ |The FPSO, Drill Ship and Installation/ Decommissioning/ Support vessels |Continuous EEPGL Confirmation that bilge water
(automatic) monitoring of Decommissioning Vessels, and (will be required to have a water treatment system per MARPOL. discharge was <15 ppm will be
bilge water to ensure Support Vessels Discharges will be recorded in MARPOL Annex | Oil Record Book. documented in the Annual
compliance with 15 parts per Compliance Report.
million MARPOL limit and
record in Oil Record Book;

Operational Discharges |Record estimated volume of |FPSO, Drill Ships, Installation/ |Ballast water discharge measurement will be described in the vessel's Per ballasting operation |EEPGL Ballast Water Management

Plans for each vessel will be
submitted to the EPA. Ballast
water discharge volumes will
be documented and provided
in the Annual Compliance
Report.

required per the
Environmental Permit.

Decommissioning Vessels, and
Support Vessels

manifests will be gathered from all Project vessels from the previous
calendar year.

Waste
Waste Record type and quantity of |FPSO, Drill Ships, Installation/ |An inventory of wastes stored aboard the FPSO and Drill Ships will be Ongoing EEPGL and its Annual types and quantities of
each individual waste stream |Decommissioning Vessels, and |maintained. A log (i.e., IMO MARPOL Annex V Garbage Record Book) contractors wastes including hazardous
on board any time a new Support Vessels will be kept on Project vessels to track wastes generated and discharged waste generated, treatment,
waste is generated. (e.g., food waste), incinerated (e.g., paper/wood, waste oils), and sent to and disposal (both onshore
shore (e.g., domestic, operational wastes). and offshore) will be provided
to the EPA in the Annual
Compliance Report.
Waste Daily inspect waste storage  |FPSO, Drill Ships, Installation/ |Visual inspections of waste storage areas on board Project vessels will  [Daily EEPGL and its None
area and containers; log Decommissioning Vessels, and |occur daily. Inspections will verify proper labelling of wastes, proper contractors
inspections. Support Vessels segregation, and container integrity.
Waste Document marine waste FPSO, Drill Ships, Installation/ |Waste transfers from sea to shore will be documented via logs (i.e., IMO |As required EEPGL and its None
transfer. Decommissioning Vessels, and MARPOL Annex V Garbage Record Book) on board the Project vessels contractors
Support Vessels, Shorebases |and via garbage disposal receipts from onshore facilities.
Waste Sample and perform Waste Management Facility Sampling and analytical testing will generally be performed by the waste |As needed EEPGL and its Waste |Records will be kept by the
analytical testing as needed contractor at the waste contractor's onshore waste management facility in Contractor onshore waste contractor.
to properly classify waste. order to verify that all wastes are classified and disposed of properly.
Waste Complete Recoverable FPSO, Drill Ships, Installation/ |An inventory of wastes stored aboard the FPSO and Drill Ships will be Ongoing EEPGL Annual types and quantities of
Material and Waste Decommissioning Vessels, and |maintained. A log (i.e., IMO MARPOL Annex V Garbage Record Book) is wastes including hazardous
Summaries. Support Vessels kept on Project vessels to track wastes generated and discharged (e.g., waste generated, treatment,
food waste), incinerated (e.g., paper/wood, waste oils), and sent to shore and disposal (both onshore
(e.g., domestic, operational wastes). and offshore) will be provided
to the EPA in the Annual
Compliance Report.
Waste Complete and submit reports |FPSO, Drill Ships, Installation/ [Logs (i.e., IMO MARPOL Annex V Garbage Record Book), receipts, and |Annually EEPGL Annual types and quantities of

wastes including hazardous
waste generated, treatment,
and disposal (both onshore
and offshore) will be provided
to the EPA in the Annual
Compliance Report.
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Source of Potential

Activity

Involved Facilities

How Monitoring is Performed

Frequency of

Responsible Party

Reporting

cultural heritage that was not
identified during pre-drilling or
pre-installation cultural
heritage investigations

Decommissioning Vessels, and
Support Vessels

Impact Monitoring

Marine Ecosystems

Marine Mammals, Continue to monitor on an FPSO, Drill Ships, Installation/ |Training on known marine mammals, riverine mammals, and marine As sighted EEPGL and its The inventory of marine

Riverine Mammals, and |ongoing basis visual Decommissioning Vessels, and |turtles in the Project vicinity will be provided to workers on offshore contractors mammals, riverine mammals,

Marine Turtles detections of Marine Support Vessels vessels. Workers will be trained to report any marine mammal, riverine and marine turtles observed,
Mammals, Riverine mammals, or marine turtle sightings to a designated person on board. and any measures
Mammals, on the basis of The designated person will keep a log of all marine mammal, riverine implemented to avoid harm will
incidental detections by mammal, and marine turtle sightings. be provided to EPA in the
MMOs and passive acoustic Annual Compliance report.
monitoring during seismic
exploration activities

Socioeconomic Receptors

Project Employment Monitor percentage of Project [NA Project contractors and suppliers are required to report workforce details, |Quarterly EEPGL and its Updates are provided quarterly
Workforce made up of including nationality and Guyanese region of origin, to EEPGL. contractors and and reports submitted bi-
Guyanese nationals. suppliers annually to the Ministry of

Natural Resources.

Project Procurement Monitor percentage of Project [NA Project contractors and suppliers are required to report amount of local  |Quarterly EEPGL and its Updates are provided quarterly
goods and services spend, tender invitations, and activities that were performed in Guyana by contractors and and reports submitted bi-
expenditures procured locally. subcontractors that are Guyanese owned, CARICOM owned, Foreign suppliers annually to the Ministry of

owned or Guyanese Government. Natural Resources.

Various Track number and types of  |NA Complaints/grievances will be reported and documented in the EEPGL  |As required EEPGL None
complaints received via the Stakeholder Database.

Project CGM.

Various Monitor processing and NA Grievances will be formally tracked in a database and stewarded to Continuously EEPGL None
resolution of grievances. resolution. The average time for processing and resolving grievances will

be continually monitored as a key performance metric.

Various Track percentage of NA Grievances will be formally tracked in a database and stewarded to Continuously EEPGL None
grievances resolved. resolution. The percentage of grievances resolved will be continually

monitored as a key performance metric.

Hearing Impairment Monitor Project workers' All Worker hearing protection program with exposure limits will be in place. |Continuously EEPGL None
occupational exposure to Areas requiring double or single hearing protection will be clearly marked.
sound.

Various Monitor frequency of NA Engagements will be reported and documented in the EEPGL Monthly EEPGL None
engagement with Stakeholder Database.
stakeholders, including
fisherfolk, coastal
communities, vulnerable
groups, and Indigenous
populations

Communicable Disease |Provide health screening All Tests for diseases that are communicable will be conducted through Upon mobilization and |EEPGL None
procedures to Project workers normal medical screening/ surveillance. periodically thereafter
to reduce risks of transmitting
communicable diseases.

Cultural Heritage Identify, record, and protect |FPSO, Drill Ships, Installation/ |Detections of cultural heritage items will be formally tracked in a database|Continuously EEPGL None
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vessels entering marine
safety exclusion zones.

Decommissioning Vessels

drill ships, major installation vessels, and the FPSO. In addition, during
offloading, a 2-nautical mile (3.7 kilometer) marine safety exclusion zone
will be maintained around the FPSO. Procedures will be in place so that
only authorized vessels enter the exclusion zone (i.e., they have sought
and obtained approval via radio communication to enter the marine safety
exclusion zone). Communication will be attempted with any unauthorized
vessels prior to them entering the marine safety exclusion zone. Any
unauthorized vessels that enter the marine safety exclusion zone will be
documented in the daily report.

Source of Potential Activity Involved Facilities How Monitoring is Performed Frequency of Responsible Party Reporting
Impact Monitoring
Vehicle and Vessel Traffic
Onshore Vehicular Monitor vehicular speed for  |Onshore Travel Routes Project-dedicated vehicles will be monitored through speed monitoring, |Continuously EEPGL None
Traffic Project-dedicated vehicles GPS, and a web based tool for vehicle tracking.

through speed governors,

Global Positioning System

(GPS), or other monitoring

systems.
Onshore Vehicular Monitor driver fatigue (e.g., Onshore Travel Routes Drivers dedicated to the Project will be monitored for fatigue and will Annual reviews of EEPGL and its None
Traffic supervision, administrative follow administrative controls (e.g., defined work and rest periods) to contractor performance |contractors

constraints for work and rest reduce risk.

periods, etc.) for Project-

dedicated drivers.
Marine Vessel Traffic |Record instances of marine  |[FPSO, Drill Ships, Installation/ |A 500-meter marine safety exclusion zone will be maintained around the |Continuously Vessel Operators None

NA = not applicable
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3.7. DOCUMENTATION, REPORTING, AND RECORD KEEPING

The requirement for monitoring stems from the need to verify Project activities are being
conducted in accordance with commitments made and to provide performance information to
regulators and other relevant stakeholders. As such, the results of monitoring will be reported
internally and externally. Reporting requirements include those stipulated in the following:

1. Applicable regulations required by Guyana and related to the Petroleum Production Licence;
and

2. Project commitments, regulatory filings, and Project agreements.

3.7.1. Normal Operations

3.7.1.1. Responsibilities

Managers, Superintendents, and Supervisors are responsible for development drilling and
production operations compliance and surrounding activities. The Environmental & Regulatory
Advisor supports the development of procedures which document the monitoring and reporting
requirements, maintains data, and coordinates the preparation of the reports required by
regulations, approvals, or other permits or internal requirements.

3.7.1.2. Data Collection

Reporting requirements will be agreed upon with regulatory agencies, Drilling, Operations, and
other responsible entities as appropriate. Written procedures concerning these reports and their
content will be developed and approved by the Environmental & Regulatory Advisor. EEPGL
may choose to collect other data to evaluate operational risks.

Options for collecting data through various tools such as Data Control System (DCS), Petroleum
Information (PI1), Energy Components (EC), IsoMetrix and Environmental Data Management
System (EDMS) are being considered by EEPGL.

3.7.2. Non-Routine Operations

3.7.2.1. Responsibilities

EEPGL’s Operations Manager and Drilling Superintendents and their line staff may identify non-
routine operations (i.e., use of an unauthorized chemical, emergency flaring) that potentially
have an adverse environmental impact and should advise the SSHE Coordinator or
Environmental & Regulatory Advisor. The Environmental and Regulatory Manager will advise
EEPGL senior management of reporting requirements and consult with Law and P&GA as
necessary.
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3.7.2.2. Exceptions

Prior to altering routine procedures or operations that would affect the type or quantity of
permitted discharges (emissions, effluents, wastes), Drilling and Operations should contact the
Environmental & Regulatory Advisor.

The Environmental & Regulatory Advisor will advise the appropriate manager on reporting
applicability, types of reports, and timeliness of reporting. If the non-routine operation is
continuous, the Environmental & Regulatory Advisor participates in the development, review
and follow-up of an MOC for the operating procedures.

Reporting requirements are summarized in Table 3.7-1.

Table 3.7-1: Summary of Reporting

Reporting Requirement

Description

Monthly Reports

Monthly Shared Environmental Logistics Report: Helicopter and Marine
Vessel Fuel Consumption and Effluent Discharge Summary

EEPGL will also notify the EPA in writing of the intent to commence seismic-
related activities (e.g., vertical seismic profiling, site investigations or
monitoring surveys) in the Yellowtail Area of Interest at least 30 days in
advance of commencing activities.

End of Well Reports

End of Well Reports will be submitted within 90 days following the completion
of drilling operations for each well.

Compliance Report

EEPGL will provide a report on the progress of Project activities and
compliance with conditions in the Project’'s Environmental Permit within

2 months of completion of the following Project stages: Drilling, Installation,
Commissioning/Start-up, Production Operations, and Decommissioning.

Annual SSHE Report

EEPGL will annually provide a report summarizing statutory SSHE metrics, in
line with the reporting requirements as stipulated in the Project’s
Environmental Permit. These reports may include, but are not limited to:

e The identification information of the facility;

o General waste types/volumes, disposal methods/locations;

e Types and quantities of waste including hazardous waste generated,
treatment and disposal (both onshore and offshore);

¢ Discharges types/volumes (e.g., effluent, drill cuttings/fluids, etc.);

e A report on generation, treatment, and disposal of wastewater generated
on all vessels associated with the project;

¢ Notwithstanding the obligation to immediately report any accidents and/or
non-compliances, a summary of any accidents and non-compliances that
may have occurred and any action(s) taken should be provided;

¢ A report on all routine marine species observations on vessels, and any
mitigation measures implemented to avoid injury or harm

¢ Volumes of hydrocarbons flared

e An inventory of prior years’ emissions including but not limited to
particulate matter, sulphur dioxide, volatile organic compounds, carbon
monoxide, nitrogen dioxide, and GHGs as applicable;

o A summary table of hazardous materials used at the facility, with the
following information:

(@) Name and description;
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Reporting Requirement |Description

(b)  Classification e.g., code or class;
(c)  Quantity used per month;
(d)  Characteristic(s) that make(s) the material (s) hazardous
e.g., flammability, toxicity
e Fuel consumption;
o Spills (e.g., hydrocarbons, chemicals) and non-compliances that may have
occurred.

Emergency/incident All environmental incidents and excursions will be appropriately documented
notification and reporting |and reported to the relevant authorities, in line with regulations.

In the event of an oil spill response, EEPGL will notify the EPA in alignment
with the approved OSRP for the utilization of in-situ burning and/or use of
dispersant (e.g., Corexit 9500, Corexit 9527A, Finasol OSR 52, and Dasic
Slickgone NS).

Other reporting EEPGL will comply with all other reporting requirements as stipulated in the
requirements as stipulated |Project’s Environmental Permit.

in the Project’s
Environmental Permit

In addition to the requirements in Table 3.7-1:

o EEPGL will keep a schedule of maintenance of all vessels, equipment, and/or plant on site
and make available for inspection on request by the EPA.

e Records of spills and near misses shall be documented and made available to the EPA
upon request.

4. OPERATIONAL STEWARDSHIP AND PROCEDURES

4.1. INTRODUCTION

To confirm progress in continually improving operations, procedures will be developed to
document operations and their potential impacts. This documentation helps Operations
management to identify potential gaps in procedures and competencies. Stewardship
developed around specific areas identified in the EIA or common to normal operations confirms
that internal expectations, as well as regulatory expectations, are met. Stewardship of
environmental compliance is addressed through System 4-2.

4.2. RESPONSIBILITIES

Corporate management establishes stewardship criteria as outlined in the EPI Manual. EEPGL
management may establish additional stewardship criteria (i.e., KPIs) to satisfy project or
operational needs or regulatory requirements.

Managers assist with reviewing environmental performance metrics, identifying improvement
areas, and providing resources to improve performance.
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The Environmental & Regulatory Advisor advises on data collection, supports IsoMetrix, and
generates appropriate reports for SSHE management and Operations management.

The EEPGL Environmental Advisor compiles monthly and annual Business Performance
Review (BPR) reporting, which the Environmental and Regulatory Manager delivers to EEPGL
management.

The Environmental Advisor coordinates and compiles the annual EPI reporting.

4.3. STEWARDSHIP

EPIs are collected and reported to Shared | SSHE, EMPC SSHE, as well as EEPGL’s
Management. EEPGL KPlIs are reported to EEPGL Management and reviewed during Asset
Leadership Team (ALT) meetings on a regular basis. Feedback from Shared | SSHE, EMPC
SSHE, and EEPGL Management is incorporated into operations planning and procedures are
updated, as necessary.

5. DECOMMISSIONING

Anticipated decommissioning and abandonment requirements are described in the Preliminary
End of Operations Decommissioning Plans for LP1 and LP2. The procedures and tools for
confirming compliance with EEPGL’s plan, are supported by ExxonMobil Environmental
Services (EMES).

Decommissioning has been planned using ExxonMobil Global Practices (GPs) for
“‘Decommissioning Planning for Offshore Facilities” and “Offshore Decommissioning Toolkit.”
Activities and potential environmental issues include Decommissioning EAA, stakeholder
engagement, public notice, removal, abandonment, waste disposal, ocean use monitoring,
security measures, marine mammal and turtle observation, maintaining marine safety exclusion
zones and mitigation.

Some sites may require long-term rehabilitation monitoring commitments that will be captured
as obligations within the compliance tracker tool (e.g., IsoMetrix).
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Glossary

Terms

Description

Stakeholder

Any individual or group who is affected by a project or may have an
interest in, or influence over it

Consultation

The process of sharing information, ideas and concerns in a two-way
dialogue between project proponents and stakeholders, allowing
stakeholders to express their views and for these to be considered in
the decisions about project planning and implementation

Disclosure

The process of publishing and making available information in
various ways (such as on the internet, in paper form or in press
announcements)

Engagement

General term for activity including disclosure and consultation

Environmental Impact Assessment

A systematic process for identifying and managing the potential
environmental, social and health aspects, impacts and related risks
associated with a project

Environmental Management Plan

A project-specific plan developed to identify and implement
measures to protect the environment and comply with environmental
legislation

Environmental and Social
Management Plan

A system to manage the environmental and social risks and impacts
of a project’s activities

Esso Exploration and Production
Guyana Limited

A subsidiary of ExxonMobil in Guyana

Feedback

Formally issued inquiry, comment, concern, or complaint about a
project or associated activities by individuals or organizations

Feedback Mechanism

Process by which inquiries, comments, concerns, or grievances are
formally submitted by interested parties, and tracked and addressed
by a project proponent

Strategic Environmental
Assessment

A systematic decision support process to consider environmental and
socioeconomic aspects during the planning phases of a project

Terms of Reference / Terms and
Scope

Document that describes the purpose, scope, limitations, and
structure of a project assessment
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1 INTRODUCTION

The Esso Exploration and Production Guyana Limited (EEPGL) Stakeholder Engagement Plan
(SEP) is designed for an ongoing exchange of information that allows the Company to

1) identify, understand and address community/stakeholders priorities and concerns, and

2) improve decision-making and transparency. This is an evergreen document that will evolve
according to EEPGL activities. For example, Attachment A is the Synopsis of Previous
Stakeholder Engagement Activities through September 2021, which will be updated at various
stages of each major project or EEPGL activity.

Environmental Resources Management (ERM) has been contracted by EEPGL to support the
company’s environmental permitting processes, including completion of a Strategic
Environmental Assessment (SEA), Environmental Impact Assessments (EIAs), and associated
stakeholder engagement activities. All efforts occur on behalf of EEPGL. ERM has
subcontracted with local environmental consultancies Ground Structures Engineering
Consultants and Environmental Management Consultants, who also regularly assist in
stakeholder engagement activities.

1.1 Objectives

This SEP has been developed to meet the expectations of the Company, regulators, and the
communities. The SEP describes the stakeholder identification process and outlines an
engagement program to promote meaningful, timely, and effective engagement with
stakeholders. It builds on previous engagement efforts, including those documented in the SEA
and the Liza Phase 1, Liza Phase 2, and Payara EIA processes through February 2020.

Engaging stakeholders is an important aspect of managing ongoing social and environmental
performance and non-technical risks.

The objectives of stakeholder engagement are to:

¢ Promote the development of respectful and open relationships between stakeholders
and EEPGL;

¢ Identify stakeholders and understand their interests, concerns and influence in relation to
ongoing activities;

¢ Provide stakeholders with timely information about Company activities, in ways that are
appropriate to their interests and needs;

e Support alignment with the Government of Guyana requirements and corporate
standards and guidelines for stakeholder engagement;

o Record feedback and close out any grievances that may arise through a formal feedback
mechanism.
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2 ADMINISTRATIVE FRAMEWORK

Socioeconomic and stakeholder components are considered in a number of laws, including the
Environmental Protection Act. Additionally, Guyana is a signatory to a number of international
and regional conventions and protocols aimed at addressing socioeconomic and stakeholder
concerns. EEPGL proposes to conduct stakeholder engagement to comply with the spirit and
intent of these laws, Guyana National Plans, and international agreements, including those
outlined in the environmental authorizations for major project developments and other
operational activities.

21 The Environmental Protection Act

In 1996, the Environmental Protection Act (hereinafter referred to as the Act) was enacted to
implement the environmental protection provisions of the Constitution. The Act is Guyana’s
single most significant environmental legislation because it articulates national policy on
important environmental topics such as pollution control, the requirements for environmental
review of projects that could potentially impact the environment, and the penalties for
environmental infractions. Most importantly, the Act authorized the formation of the
Environmental Protection Agency (EPA), and establishes the EPA as the lead agency on
environmental matters in Guyana (FAO, 2013). The Act further mandates the EPA to oversee
the effective management, conservation, protection and improvement of the environment
(EPA, 2018). It also requires the EPA to take the necessary measures for the prevention and
control of pollution, assessment of the impact of economic development on the environment,
and the sustainable use of natural resources.

The Act outlines the process for conducting an EIA with timeframes for some steps. It
specifically regulates stakeholder involvement. The stakeholder engagement process describes
how a project proponent should undertake consultation to provide stakeholders with
opportunities to express their views on project risks, impacts and mitigation measures, and to
allow the project to consider and respond to them. There is a 28-day public consultation period
for the scoping phase in which a Project Summary is submitted and a 60-day public consultation
period after the Draft EIA is submitted.

Outside of and in addition to these ElA-related public consultation periods, EEPGL is committed
to promoting and providing means for adequate engagement with stakeholders throughout the
project life cycle on issues that could potentially affect them and so that relevant environmental
and social information is disclosed and disseminated. EEPGL’s ongoing and planned
engagement activities are complementary to ElIA-related consultation and disclosure periods.

2 March 2022



Esso Exploration and Production Guyana Limited Stakeholder Engagement Plan for Guyana Operations

3 STAKEHOLDER ENGAGEMENT STRATEGY

3.1 Overview

The stakeholder engagement strategy is one component of managing project risk by
familiarizing stakeholders with EEPGL'’s activities and efforts to protect safety, health and the
environment, incorporate stakeholder input into business decisions, and build a positive
relationship between EEPGL and the community.

EEPGL’s engagement strategy:

e Proactively identifies and engages stakeholders to provide an overview and
understanding of activities;

e Collects stakeholder input for the identification of potential impacts and associated
management plans;

¢ Facilitates the consideration of stakeholder input when making business decisions;
¢ Outlines a mechanism to address concerns/grievances in a timely manner;
e Monitors and reports trends.
The stakeholder engagement strategy integrates the following elements:
¢ |dentification and assessment of stakeholders;
¢ Mechanisms, methods, and tools for engagement;
e Engagement activities that have been undertaken to date;
e Planned engagement activities;
e A formal stakeholder feedback mechanism;

¢ Monitoring and reporting of engagement activities.

3.2 Stakeholder Identification Methodology

One of the first steps in stakeholder engagement planning is the identification of stakeholders.
Stakeholders typically include government officials, regulators, co-venturers, members of the
community and public at large, non-governmental organizations, and civic leaders, media,
employees and contractors, and industry associations. Stakeholders can be individuals working
on a project, groups of people or organizations, or even segments of a population. A
stakeholder may be actively involved in a project’s work, affected by the project’s outcome, or in
a position to affect the project’s success.

To develop an effective SEP, it is necessary to identify stakeholders and to understand their
needs and expectations for engagement, and their priorities and objectives in relation to a
project.
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As part of this process, it is particularly important to identify individuals and groups who may find
it more difficult to participate and those who may be differentially or disproportionately affected
by a project because of their marginalized or vulnerable status. It is also important to
understand how stakeholders may be affected—or perceive they may be affected—so that
ongoing engagement can be tailored to inform them in an appropriate manner and address their
views and concerns.

One way to characterize stakeholders is by their relationship to the effort in question, for
example:

e Primary stakeholders are the people or groups that stand to be directly affected, either
positively or negatively, by an effort or the actions of an agency, institution, or
organization;

o Secondary stakeholders are people or groups that stand to be indirectly affected, either
positively or negatively, by an effort or the actions of an agency, institution, or
organization;

e Key stakeholders are people or groups who might belong to either or neither of the first
two groups, and who can have a positive or negative effect on an effort, or who are
important within or to an organization, agency, or institution engaged in an effort.

While an interest in an effort or organization could be just that — intellectually, academically,
philosophically, or politically motivated attention — stakeholders are generally said to have an
interest in an effort or organization based on whether they can affect or be affected by it. The
more they stand to benefit or be adversely affected by a project, the stronger their interest is
likely to be; and the more heavily involved they are in the effort or organization, the stronger
their interest is likely to be.

Stakeholders’ interests can be many and varied. A few of the more common include:

e Economics;

e Social change;

e Labor;

e Environment;

e Safety and security.

3.3 Stakeholders

Stakeholders are identified at the beginning of new activities. Once identified, stakeholders are
assessed based on their anticipated degree and topics of interest, as well as their role in
processes which may affect activities (Figure 1). Stakeholder information is recorded in a
stakeholder log. The SEP is an evergreen document, so additional stakeholders will be added to
the stakeholder log as they are identified. Potential stakeholders, including those identified
through the ElA-related data collection processes, are listed in Attachment B. This table is not
exhaustive.
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Figure 1: Example Stakeholder Map

3.31 Methods and Tools

EEPGL’s stakeholder engagement strategy includes methods and tools to facilitate stakeholder
communication and dissemination of public information. As shown in Figure 2, the different
types of methods employed interact to allow informed engagement. The first method is
information provision, which offers stakeholders information to support their understanding of
the proposed activities. The other methods are consultation—which supports dialogue and
active receipt of stakeholder feedback/input based on the information provided, and
incorporation of input. These methods capture opinions, concerns, and knowledge on how
activities may interact with a stakeholder’s natural and social environment, allowing EEPGL to
gather information concerning topics that are important to its stakeholders. These activities
provide stakeholders an opportunity to ensure their comments and opinions are heard and
concerns addressed.

The tools and mechanisms listed in italics in Figure 2 describe how EEPGL intends to provide
information to stakeholders, consult with and solicit information from stakeholders, and report
back on how stakeholder input has been incorporated into key documents such as project
plans.
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Online and print
publications

Media releases
Presentations
Open houses / site visits

Information
Provision
TOR disclosure
EIA disclosure
Stakeholder
Engagement

Stakeholder
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Incorporate
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Key informant interviews
Focus groups

Scoping meeting
Feedback and grievance mechanism

Figure 2: Example Stakeholder Engagement Strategy for EIA Development

Information Provision activities provide information to a broad audience or group of stakeholders
as efficiently as possible. Activities include dissemination of online material and print
publications, media releases, presentations, and open houses. Examples of how the Project
uses simple communication tools that are inclusive and tailored to different audiences, including
Indigenous and vulnerable populations, can be found in Attachment C.

Stakeholder Consultation activities involve a two-way flow or exchange of information between
stakeholders and the Project. Activities include one-on-one and small group meetings, public
meetings including a question and answer session, town hall meetings, feedback mechanism
such as a webpage, email address, or a dedicated phone line. Examples of templates used for
various types of Project-level engagements, including focus groups and one-on-one meetings
(including with Indigenous and vulnerable populations), can be found in Attachment D.

Incorporate Input activities include Terms of Reference / Terms and Scope disclosure and EIA
disclosure, which include making the documents available for review and comment.
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3.3.2 Stakeholder Grievance Mechanism

EEPGL has a community grievance mechanism (CGM) for stakeholders to provide feedback
related to any issues or concerns, guidance, requests and/or complaints (considered
grievances) associated with activities. EEPGL will address these in good faith through a
transparent and impartial process.

Objectives of the CGM are:

¢ Provide stakeholders with a mechanism to communicate feedback, issues or concerns
requests and/or complaints to EEPGL in a timely manner so that they can be addressed
quickly and proactively;

e Process grievances so they are acknowledged, tracked, addressed, and closed-out by
EEPGL in a timely and confidential manner;

e Continuously improve Project performance related to stakeholder engagement; and

¢ Demonstrate EEPGL’s commitment to meaningful stakeholder engagement and respect
for local opinions and concerns.

For a full description of the CGM refer to the project-specific Environmental and Socioeconomic
Management Plans. Examples of how feedback information is shared with the public in addition
to print media and social media are provided in Attachment C. EEPGL will consider any
feedback that it receives as a critical component of the broader stakeholder engagement
activities, including monitoring and reporting. Stakeholders can contact EEPGL to submit
feedback in three ways:

1. In person, either to an EEPGL employee or representative;
2. Via telephone — (592) 231 2866; or
3. Via email — Guyanastaff@exxonmobil.com

NOTE: The EPA prescribes that stakeholder feedback and comments related to SEA/EIA
should be addressed to:

The Environmental Protection Agency

c/o Executive Director

Ganges Street, Sophia, Georgetown

Phone: 225-0506 / 225-5467-8 / 225-5471-2
Fax: 225-5481

E-mail epa@epaguyana.org

Website: www.epaguyana.org

3.3.3 Monitoring and Reporting

Monitoring is an important part of determining the effectiveness of the activities undertaken, and
revising them, as required, to ensure effective engagement. A tool is used to log all
engagements with stakeholders, and capture feedback received from stakeholders. This tool
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allows for an analysis of trends in stakeholder interest and concern, which will help EEPGL
design further engagement programs and activities.

As part of EEPGL’s management systems, performance indicators are assigned to the
monitoring process and will be tracked for completion. A number of key performance indicators
will be monitored by EEPGL on a regular basis in relation to stakeholder engagement
measures. These may involve the following parameters:

¢ Number of consultation meetings and other public discussions /forums conducted within
a period and by region (e.g. monthly, quarterly, or annually)

¢ Number of grievances received within a period (e.g. monthly, quarterly, or annually)

o Number of those closed within the prescribed timeline and the reason for aged
grievances within the prescribed timeline and trends

e Type of public grievances received and trends

3.4 Roles and Responsibilities

In order for an SEP to be implemented successfully, adequate resources and responsibilities
need to be designated (see Table 1). Please note that this does not include roles filled by the
Government of Guyana and the EPA.

Table 1: Roles and Responsibilities

Role Responsibilities

EEPGL
Lead Country « Review and approve the SEP
Manager « Assist in implementation of the SEP

» Review and approve SEP to ensure alignment with current affiliate stakeholder
engagement information, philosophies, activities, and relationships

Public and « Own and steward the affiliate’s feedback mechanism, including the
Government Affairs management of grievances
Manager « Assist in the development and implementation of the SEP

« Assist in documentation of engagements conducted
« Help maintain a comprehensive archive on captured data

Safety, Security, « Review and approve the SEP
Health, and « Review and authorize any financial provisions for stakeholder engagement
Environment Manager | (tied to SEA/EIA —related stakeholder engagement)

» Review, approve and steward the SEP to ensure it meets permitting
requirements

Environmental, « Assist in the definition, development and implementation of the SEP, ensuring
Regulatory, & correct application of EEPGL internal requirements
Socioeconomic « Periodically review progress in the development and implementation of
(ER&S) Leads stakeholder engagement activities
« Periodically review the SEP, monitoring outcomes, and elaborate where
necessary
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Role Responsibilities

ice Depart t . .
:ﬁ;vgfsinzzz men « Conduct engagements as directed by the affiliate and/or ER&S Leads

« Complete all reporting including outcomes and stakeholder input for all
engagements

Leads/Advisors and
Contractors

Houston-based ExxonMobil Management

» Provide adequate resources to implement the SEP
Project Leadership » Ensure that the SEP is designed, developed and implemented as per legal
requirements and ExxonMobil requirements for all operations

Environmental and Social Consultants

« Engage with stakeholders to explain the EIA process and collect information
required to complete a robust EIA

Document all engagements conducted

Maintain a comprehensive archive on all items captured / generated during /
related to the conduct of the EIA (lists of concerns / issues / comments,
newspaper articles, handouts / posters developed, fact sheets, etc.).

Environmental and
Social Consultants
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4 SUMMARY OF STAKEHOLDER ENGAGEMENT
ACTIVITIES

Ongoing positive stakeholder relationships throughout the entire life cycle of a project are critical
to its success. Stakeholder engagements are ongoing throughout EEPGL’s activities in Guyana,
and will continue through the environmental authorization application and corresponding EIA
development processes, as well as through the full life cycle of EEPGL’s projects.

4.1 Overview of Engagement Activities to Date

EEPGL began pro-active communication regarding the company’s activities in 2013 to lay the
groundwork for establishing and maintaining stakeholder relations. Informational meetings and
exchanges of information were conducted between EEPGL and key external audiences,
including government officials, stakeholders within the general public, and representative
non-governmental organizations. In addition to being a good business practice, these early
engagements helped to inform the SEA that was submitted to the EPA in March 2014.

Stakeholder engagements have been ongoing since then and have included meetings with
individual stakeholders, public forums, and training for local agencies and officials in the form of
workshops on topics such as oil spill management, crude lifting, and waste management.
Newspaper notifications have been printed at various points in time throughout the regulatory
process to increase public awareness.

A schedule of the larger and more structured stakeholder engagement activities conducted to
date is presented in Attachment A (Synopsis of Previous Stakeholder Engagement Activities).
Attachment A provides a synopsis of engagement activities related to the Liza (Phases 1 and 2),
Payara, and Yellowtail development projects as well as the Fiber Optic Cable Project. Not all
stakeholder engagement activities are included (for example, face-to-face meetings which are
part of the ongoing course of business for EEPGL).

4.2 Regular Government Engagement

Continuous engagements with government and agencies that have oversight of EEPGL'’s
projects, such as the Department of Energy (which falls under the Ministry of Presidency and
recently took over responsibility for petroleum operations from the Ministry of Natural
Resources), Guyana Geology and Mines Commission, and Environmental Protection Agency,
as well as other local decision-making bodies, will take place throughout EEPGL’s operations. In
addition, EEPGL engagement with other government ministries, departments, and statutory
authorities that have interest in its projects will also be continuous throughout EEPGL’s
operations.

4.3 Environmental Application and Public Comment Period

During all environmental authorization application processes, stakeholders have had the
opportunity through a 28-day public review period to provide input on EPA’s determination on
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whether an EIA is required for a proposed project. For each of the Liza Phase 1, Liza Phase 2,
Payara, and Yellowtail developments, the EPA determined an EIA is required.

4.4 Terms of Reference / Terms and Scope and Public Comment
Period

For the EIA processes conducted to date, EEPGL held face-to-face meetings with select
members of civil society to provide project-specific information prior to the finalization of a
Terms of Reference / Terms and Scope for the project EIA. Stakeholders had the opportunity
through a series of EPA-led sector and public scoping consultation meetings to provide input
into the issues and concerns they wished to be considered within the EIAs. The dates and
locations of the sector and public scoping consultation meetings held to date are summarized in
Table 2.

Table 2: Sector and Public Scoping Consultation Meetings to Date

Meeting Type Meeting Date Meeting Location

Liza Phase 1

Sector Agencies 5 and 6 October 2016 Region 4
Public Meeting 24 October 2016 Region 3
Public Meeting 26 October 2016 Region 2
Public Meeting 8 November 2016 Region 6
Public Meeting 14 November 2016 Region 1
Public Meeting 2 December 2016 Region 5
Public Meeting 3 December 2016 Region 4
Liza Phase 2

Sector Agencies 16 January 2018 Region 4
Public Meeting 17 January 2018 Region 5
Public Meeting 18 January 2018 Region 6
Public Meeting 24 January 2018 Region 2
Public Meeting 25 January 2018 Region 2
Public Meeting 25 January 2018 Region 3
Public Meeting 2 February 2018 Region 1
Public Meeting 5 February 2018 Region 4
Payara

Public Meeting 13 March 2019 Region 5
Public Meeting 14 March 2019 Region 6
Public Meeting 22 March 2019 Region 1
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Meeting Type Meeting Date Meeting Location

Public Meeting 26 March 2019 Regions 3 and 4
Public Meeting 28 March 2019 Region 2
Yellowtail

Public Meeting (Virtual) 27 May 2021 (afternoon session) All Regions
Public Meeting (Virtual) 27 May 2021 (evening session) All Regions
Public Meeting 28 May 2021 Region 6

Public Meeting 31 May 2021 Region 1

Public Meeting (Virtual) 2 June 2021 (morning session) All Regions
Public Meeting (Virtual) 2 June 2021 (evening session) All Regions
Public Meeting 4 June 2021 Region 4

More information on the attendees and issues raised at the public scoping consultation
meetings are summarized in Attachment A (Synopsis of Previous Stakeholder Engagement
Activities).

4.5 EIA Baseline Data Collection

As part of the EIA preparation process, EEPGL and its EIA consultants (ERM, Environmental
Management Consultants, and Ground Structures Engineering Consultants), conduct
engagement sessions with select key informants who hold specialist knowledge about topics of
relevance for the EIA. These engagements often involve key informant interviews to gather
specific information, as well as requests for data such as annual reports and plans.

Key informant stakeholders that have been engaged to date include:
e African Culture Development Association;
e Association of Trawler Owners and Seafood Processors;
¢ Big Bird & Sons Fishing Complex (Charity);
e Bureau of Statistics;
e Centre for Local Business Development;
e Conservation International;
e Department of Tourism;

e Fishing Cooperatives (e.g. Lima Fishermen’s Development Co-op, Georgetown
Fishermen’s Co-op Society Ltd., Parika Fishermen’s Development Co-op, etc.);

o Georgetown-based real estate agents;
¢ Guyana Geology and Mines Commission;

¢ Guyana Hindu Dharmic Sabha;
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¢ Guyana Land and Surveys Commission;

¢ Guyana Marine Conservation Society;

¢ Guyana Rice Producers’ Association;

e Mainstay Amerindian Village;

o Maritime Administration Department;

e Ministry of Agriculture;

e Ministry of Agriculture, Department of Fisheries;

e Ministry of Agriculture, National Agriculture Research and Extension Institute;
e Ministry of Communities;

e Ministry of Indigenous Peoples’ Affairs;

e Ministry of Public Health;

e Ministry of Public Infrastructure;

e Ministry of Social Protection;

¢ National Aquaculture Association of Guyana;

e National Toshaos Council;

¢ National Trust of Guyana;

o Ogle International Airport;

¢ Pomeroon Women’s Agro-Processors Association;
e Private Sector Commission;

e Protected Areas Commission;

e Region 1, 2, 3, 4, 5, and 6 Regional Democratic Councils;

o Region 4 hotels, including Pegasus Hotel Guyana, Regency Suites, Grand Coastal
Hotel, Brandsville Hotel, Cara Lodge, El Dorado Inn, and Kanuku Suites;

e Seafood distributors and companies (e.g., Pritipaul Singh, Noble House Seafoods;
Global Seafoods);

o Supenaam-Parika Speedboat Owners’ Association;

¢ University of Guyana Centre for the Study of Biological Diversity;
e University of Guyana Department of Engineering;

e Vilvordeen-Fairfield Women’s Association;

o West End Agricultural Development Society; and

e World Wildlife Fund.
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Focus group engagement has also occurred, whereby stakeholders with similar interests are
met in a group setting and two-way dialogue about key topics is facilitated. This has specifically
included focus groups pertaining to a multi-year ecosystem services study and an ongoing,
multi-season participatory fishing study, including: 62 Neighbourhood Democratic Councils,
Regional Democratic Councils, Town Councils, and Village Councils along the coastline from
Region 1 to Region 6 (see Table 3 and Figure 3) and artisanal and commercial fisherfolk and
fishing cooperatives (including Rosignol, Lima, Parika, and Complex 66) at 16 landing sites
(see Table 4 and Figure 4).

Table 3: Focus Group Locations for Ecosystem Services Study

Region 1 Region 2 Region 3 Region 4 Region 5 Region 6
Father's Beach |Charity/Urasara |Wakenaam Georgetown Woodlands/ Ordinance/ Fort
Community (island) Farm Lands No. 38
Manawarin Evergreen/ Leguan® Industry/ Hamlet/ Chance |Kintyre/ No. 37*
Community Paradise Plaisance
Waramuri/ Aberdeen/ Mora/Parika* Better Hope/ La |Profit/Rising Sun|Gibraltar/ Fyrish*
Haimokabra Zorg-en-Vlygt Bonne Intention
Communities
Santa Rosa Anna Regina Hydronie/Good |Beterverwagting |Mahaicony/ Kilcoy/
Community Town Council |Hope / Triumph Abary Hampshire*
Assakata Annandale/River |Greenwich Park/|Mon Repos/ La |Union/ Rose Hall Town
Community stown Vergenoegen Reconnaissance |Naarstigheid Council
Warapoka Good Tuschen/ Buxton/Foulis  |Seafield/ Port Mourant/
Community Hope/Pomona |Uitvlugt Tempie John
Three Brothers Stewartville/ Unity/ Bath/ Woodley |Bloomfield/
Community Cornelia Ida Vereeniging* Park Whim
Mabaruma Hague/ Haslington/ Woodlands/ Bel |Lancaster/
Town Council* Blankenburg Grove Air Hogstye*
Aruka Mouth La Jalousie/ Enmore/Hope |Zeelust/ Black Bush
Community* Nouvelle Rosignol Polder

Flanders
Morawhanna Best/ Klien/ Good Hope/ No.
Community* Pouderoyen 51*
Smith’s Creek Macedonia/
Community* Joppa
Imbotero Bushlot/
Community* Adventure
Almond Beach Maida/ Tarlogie

Community*

No. 52/ No. 74*

Corriverton
Town Council

Note: Communities marked with an asterisk (*) were re-engaged in 2021, including updates to ecosystem services.
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Figure 3: Focus Group Locations for Ecosystem Services Study

Table 4: Focus Group Locations for Participatory Fishing Study

Region Locations

Region 1 Smith’s Creek; Waramuri

Region 2 Charity; Hampton Court; Lima
Region 3 Zeeburg; Windsor Forest; LaGrange
Region 4 Ogle; Riverview (Unity/Mahaica)
Region 5 Mahaicony; Bush Lot; Rosignol
Region 6 Albion; Rose Hall; Complex 66
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Information on key informant engagements aimed at obtaining existing conditions information
for EIA development is summarized in Attachment A (Synopsis of Previous Stakeholder

Engagement Activities).

4.6

EIA Submittal and Public Comment Period

Under the Guyana EPA’s EIA process, a 60-day public comment period begins upon submittal
of the EIA to the EPA. Per the Environmental Protection Act, as part of the EIA process, the
developer and the person carrying out the EIA shall consult members of the public and
interested bodies and organizations to disclose and discuss the results of the EIA. Public
informational meetings held to date in accordance with these requirements are shown in

Table 5.

Table 5: Public Informational Meetings

Meeting Type Meeting Date Meeting Location

Liza Phase 1
Stakeholder meeting — Guyana Marine Conservation Society |28 February 2017 | Georgetown
Stakeholder meeting — EPA 2 March 2017 Georgetown

15 March 2017

23 March 2017
Stakeholder meeting — Ministry of Natural Resources 2 March 2017 Georgetown
Stakeholder meeting — CDC 3 March 2017 Georgetown
Stakeholder meeting — Ministry of Indigenous Peoples Affairs |8 March 2017 Georgetown
Stakeholder meeting — National Trust of Guyana 16 March 2017 Georgetown
Stakeholder meeting — Ministry of Communities 22 March 2017 Georgetown
Stakeholder meeting — Guyana Hindu Dharmic Sabha 5 April 2017 Georgetown
Stakeholder meeting — Ministry of Public Health 6 April 2017 Georgetown
Stakeholder meeting — EPA, MNR, CDC, GGMC, MARAD 13 April 2017 Georgetown
Public Informational Disclosure Meeting 21 April 2017 Region 1
Public Informational Disclosure Meeting 24 April 2016 Region 6
Liza Phase 2
Public Informational Disclosure Meeting — Region 1 20 July 2018 Mabaruma
Public Informational Disclosure Meeting — Region 2 12 July 2018 Anna Regina
Public Informational Disclosure Meeting — Region 2 13 July 2018 Charity
Public Informational Disclosure Meeting — Region 3 10 July 2018 Leonora
Public Informational Disclosure Meeting — Region 4 9 July 2018 Georgetown
Public Informational Disclosure Meeting — Region 5 16 July 2018 Hopetown
Public Informational Disclosure Meeting — Region 5 17 July 2018 No. 66 Village
Public Informational Disclosure Meeting — Region 6 17 July 2018 Rosehall
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Meeting Type Meeting Date Meeting Location

Payara

Public Informational Disclosure Meeting — Region 1 25 Oct 2019 Mabaruma
Public Informational Disclosure Meeting — Region 2 2 Oct 2019 Lake Mainstay
Public Informational Disclosure Meeting — Region 3 5 Nov 2019 Leonora
Public Informational Disclosure Meeting — Region 4 7 Nov 2019 Georgetown
Public Informational Disclosure Meeting — Region 5 15 Oct 2019 Hopetown Village
Public Informational Disclosure Meeting — Region 6 9 Oct 2019 Village 66
Open House — Region 4 30 Sep 2019 Georgetown
Yellowtail

Public Informational Disclosure Meeting — Region 1 29 Oct 2021 Santa Rosa
Public Informational Disclosure Meeting — Region 1 5 Nov 2021 Mabaruma
Public Informational Disclosure Meeting — Region 2 27 Oct 2021 Anna Regina
Public Informational Disclosure Meeting — Region 3 1 Nov 2021 Leonora
Public Informational Disclosure Meeting — Region 4 25 Oct 2021 Georgetown
Public Informational Disclosure Meeting — Region 5 2 Nov 2021 Mahaicony
Public Informational Disclosure Meeting — Region 5 2 Nov 2021 Bushlot

Public Informational Disclosure Meeting — Region 6 3 Nov 2021 No. 66 Village
Public Informational Disclosure Meeting — All Regions 11 Nov 2021 Virual (Zoom)

CDC = Community Development Council; GGMC = Guyana Geology and Mines Commission; MARAD = Maritime
Administration Department; MNR = Ministry of Natural Resources

In addition to public scoping consultation meetings and public informational meetings, EEPGL
and its Consultants also conduct one-on-one meetings and focus groups with stakeholders
(non-governmental organizations, civil society, members of interest groups, etc.) to discuss the
preliminary EIA impacts and proposed mitigating measures, to seek feedback on progress and
to help identify gaps/issues which may need to be addressed in more detail or new
concerns/issues that need to be further investigated.

Meetings, focus groups, and other engagements conducted in accordance with EIA processes
are summarized in Attachment A (Synopsis of Previous Stakeholder Engagement Activities).

4.7 Post-EIA Engagements

Conditions such as requirements for additional engagements may be included as part of the
EPA’s environmental authorization. Information on these and other engagements conducted as
part of Post-EIA requirements is summarized in Attachment A (Synopsis of Previous

Stakeholder Engagement Activities).
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4.8 Other Engagements

The Company is committed to providing stakeholders with regular access to information about
the activities as well as access to a feedback mechanism through which stakeholders may
provide input and receive response to feedback. To date, this has included, but is not limited to,
oil spill management training in Regions 1 and 6, waste management training, capacity-building
efforts and training, offshore oil and gas seminars through the Centre for Local Business
Development, and community outreach events (e.g., job fairs, schools, informational booths) in
Regions 1, 2, 3, 4, 5, 6, 9, and 10.
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5 CONCLUSION

This SEP will be periodically revised and updated as necessary according to EEPGL’s ongoing
activities. This will help to maintain the validity and adequacy of the information presented, and
to confirm that the identified methods of engagement remain appropriate in relation to the
legislative requirements and specific phases of EEPGL project development. Any major
changes to EEPGL'’s project activities or schedule will be duly reflected in the SEP.
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ATTACHMENT A SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Stakeholders / Audience

Project Activity

Liza-1 Well Drilling Program

[August 2011 to November
2013]

Objective / Desired Outcome

Liza-1 well Strategic Environmenal
Assessment and Environmental
Permit

Ministry of Natural Resources

Potential Concerns, Issues & Sensitivities

Available skilled/unskilled labor in oil and gas operations

Guyand Geology and Mines Commissoin
(GGMC)

Meeting or exceeding Gulf of Mexico standards

Education and communication on Project and Deepwater Oil Spill
Response Plan

Environmental Protection Agency (EPA)

o First Deepwater well in Guyana
e Resource-or constituency — related concerns

Natural Resource Management Division
of EPA

Potential impact on fisheries resources and supporting coastal
ecosystems

Environmental Assessment Board

First Deepwater well in Guyana

Ministry of Labor, Human Services and
Social Security, and Special Department
of Occupational, Safety and Health
Department

Local employment

e Ministry of Labor, Human Services and
Social Security

e Special Department of Occupational,
Safety and Health Department

Occupational, Health and Safety requirements

Ministry of Local Government and
Regional Development

Potential effect on communities

Guyana Defense Forces and Guyana
Police Forces

e Port Security issues
o Road Safety through Town

Ministry of Local Government — Solid
Waste Management Department

Capacity and stability of waste management facility

Ministry of Public Works, and Maritime
Administration Department (MARAD)

e Maritime issues, maritime traffic
o Security issues, incidents

Transportation and Harbors Division, and
Harbour Master

Wharf/Port access and development

National Trust Department

o Cultural heritage issues
o Archaeological finds
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities

Mangrove Restoration Project — National |e Risk and impact to Mangrove ecosystem

Agriculture Research and Extension o Impacts on coastal livelihood artisan fishing, beekeeping and sea
Institute (NAREI) defense protection

Guyana Marine Conservation Society o Potential disturbance to sea coastline and transboundary movement
(GMCS) and Volunteer Youth Corp (Math |« Community and social benefits from Project

and Science Initiative) ¢ Impacts of sound and noise from exploration on marine turtles and

other sensitive biodiversity
* Blowout prevention and emergency response

Six-Well Drilling Program Six-well Drilling Program EPA, GGMC, Conservation International |¢ Marine sound
(Liza-2 and Liza-3 wells) Environmental Management Plan (Cl), World Wildlife Fund (WWF) and e Waste management
[mid-December 2015 to (EMP) and Environmental Permit(s) |other external stakeholders « Effluent discharge standards
February 2016] and present out comes of Multi-well 4 e
ry EMP Process o OQil spill preparedness and response
Ongoing dialogues with agencies EPA/GGMC Ongoing clarity of EMP and permit status. Discussing document
comments and revisions
Liza Phase 1 Development |e Presidential briefing President of Guyana o Legislative requirements, policy requirements, general compliance
Environmental Impact e Continue to build public support and project support.
Assessment (EIA) for the Project and confidence o Economic development and local workforce and supplier
[July 2016 to present] EEPGL capability. participation in the project

o |dentify potential
roadblocks/issues before they
cause project risk.

e General briefing EPA/GGMC o Legislative requirements, policy requirements, general compliance
o Ensure timelines and process is and project support.
well understood. e Capacity concerns due to increasing activities in sector
o |dentify potential roadblocks/ e Evolving regulations and legislation that can affect the agency
issues before they cause project e Pressure to evolve regulations to meet international standards
risk.
EIA information sharing and Ministry of Agriculture, Department of « Potential overlap of Project activity with new deep-sea tuna fishery
baseline data collection interviews  |Fisheries o Potential security concerns related to illegal fishing vessels entering
floating production, storage, and offloading vessel exclusion zone
Ministry of Communities No Project-specific concerns/issues identified
Ministry of Public Health o Potential for added burden on Guyanese health system

o Potential for social investment in the health sector

Department of Tourism e Possible changes to Guyana’s image as a “green” nation
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities

Ministry of Social Protection « Proper fulfilment of Occupational Health and Safety requirements
for contractors; ensure contracts are clear on who is responsible

e Proper payment and documentation for worker insurance coverage
o Potential for informal communities to arise, with potential for
prostitution or other exploitation

Ministry of Indigenous Peoples Affairs Need for consultation with indigenous communities in Region 1

Ministry of Public Infrastructure Possible traffic disruption if offsite storage facilities are used

Maritime Administration Department Maintenance of maritime safety and security in offshore project areas

Guyana Land and Surveys Commission |e Current land speculation in relation to the Project
e Guyana Land and Surveys Commission vetting of any new data
produced

Bureau of Statistics Project information required to develop economic indicators for the
country’s new petroleum sector

National Trust of Guyana * No Project-specific concerns or issues identified
o Interest in Corporate Social Responsibility support

Private Sector Commission e Ensure appropriate local content targets

e Accountability and involvement in proper management and
investment of the country’s revenues from the Project

o EPA capacity

e Retention of institutional knowledge and experience from this

Project
Protected Areas Commission (PAC) Potential impacts of an oil spill on Shell Beach; recommendation for
consultation with the 18 communities living on or adjacent to Shell
Beach

University of Guyana Centre for the Study|Lack of data regarding pelagic species beyond the continental fish
of Biological Diversity

GMCS o EPA/EEPGL transparency; availability of data and studies
conducted to date for the Project

o Recommendation for consultation with indigenous communities

Conservation International e Short timeline of the EIA and lack of EPA capacity
o Appropriate use of mitigation hierarchy

o Participation of ExxonMobil in the sustainable development of the
country

World Wildlife Fund No Project-specific issues or concerns identified
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Stakeholders / Audience Potential Concerns, Issues & Sensitivities

Project Activity

Objective / Desired Outcome

Association of Trawler Owners and
Seafood Processors

No Project-specific concerns identified; the Project will be well seaward

of trawling activity

National Aquaculture Association of
Guyana

No Project-specific concerns or issues identified; fish farms are
segregated from seawater intrusion using the same irrigation and
drainage systems as rice fields.

Guyana Rice Producers’ Association

e Main concern for rice industry is improved access to lower cost fuel,
which is a significant industry input.

o No other concerns or issues identified; rice fields are protected from
potential seawater intrusion (and thus oil spills) by elaborate
drainage and irrigation systems whereby fields are always
upgradient of tidally influenced drainage canals

Supenaam-Parika Speedboat Owners’
Association

No Project-specific issues or concerns identified

Mainstay Amerindian Village

Reliance of Amerindian communities on natural resources

Vilvordeen-Fairfield Women’s Association

No Project-specific issues or concerns identified

Pomeroon Women’s Agro-Processors
Association

o Interested in whether fuel costs will go down

« Potential for damage to livelihoods in event of a spill for those
residing near the mouth of the Pomeroon River

West End Agricultural Development
Society

No Project-specific issues or concerns identified

Big Bird and Sons Fishing Complex

No Project-specific issues or concerns identified

Lima Fishermen’s Development Co-op

No Project-specific issues or concerns identified

Georgetown Fishermen’s Co-op Society
Ltd.

o Potential for oil spills and their impact on those directly and indirectly
employed by fishing

o Expected communication from EEPGL sooner, given that
exploration has been ongoing

Parika Fishermen’s Development Co-op

No Project-specific issues or concerns identified

Ogle International Airport

No Project-specific issues or concerns identified

African Culture Development Association

o Use of Kingston seawall area for festivals and religious ceremonies
o Local employment, including skills and technology transfer

Guyana Hindu Dharmic Sabha

o Use of seashore for religious ceremonies, including funerals
e Community investment
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities

Region 2 Development Council * |mportance of face to face consultation with Region 1 and 2 local
stakeholders

o Potential for spills
o EPA capacity
e Community investment

Two (2) Agency EIA scoping Multiple public and private agencies and |e Oil spill response procedures and capabilities
meetings led by EPA non-governmental organizations including|e Process for updating Terms of Reference (ToR) to reflect scoping
EPA, GGMC, Ministry of Public Health, comments

Ministry of the Presidency, PAC, GMCS, |, Other potential uses of produced gas
WWF, Cl, others. e Government revenues from Project
e Local employment

Six (6) Public EIA scoping meetings |Various national, regional and local « National and local benefits, proper management/oversight of
(Regions 1-6) led by EPA agency representatives as well as private | revenues
citizens. e Local employment

o Oil spill response procedures and capability
e Impacts on fishing
o MMO data availability

* Impact of potential natural disaster on Project infrastructure and
development area

o Recommendations to increase public participation at scoping
meetings
o Other potential uses for produced gas

Agency-specific EIA disclosure Guyana Marine Conservation Society o Coastal sensitivity mapping process, and ways to improve quality of
meetings maps
EPA o Air monitoring equipment and methodology
o Rationale for EIA conclusions on air emissions impact on public
health
e Economic impacts of cooling water discharges to fish e.g. yellowfin
tuna

o Details of water modeling assumptions and limits

Ministry of Natural Resources e Factors considered in oil spill modeling
o Possibility of piping gas to shore or locating a refinery in Guyana

Community Development Council and o Definition of routine discharges
MARAD ¢ Engagement with neighboring countries that could be impacted by
spills (T&T, Venezuela)

o Liability for cleanup/restoration in event of a spill

25 March 2022



Esso Exploration and Production Guyana Limited Stakeholder Engagement Plan for Guyana Operations

SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities

Ministry of Indigenous Peoples’ Affairs * Possibility of piping gas to shore or locating a refinery in Guyana

o Likelihood of oil spills reaching the coast

e Capacity-building needs to allow proper use of government
revenues: Engineering, IT, infrastructure, environmental protection

e How to use Project benefits to optimize and protect Guyana’s
natural riches

National Trust of Guyana No Project-specific issues or concerns identified

Ministry of Communities o Oil spill impacts on fish and commercial fisheries

* Waste management — request for guidance on influencing cultural
and behavioral changes with respect to waste management
practices in the country

Guyana Hindu Dharmic Sabha o Estimate of local employment

e Request info on local opportunities

e Procedure for removing fishing boats from exclusion zone

o Frequency/duration of disruption to fishing during Project vessel
transits

o Publicizing of Grievance Mechanism

Ministry of Public Health o Estimate of local employment
e Why is a refinery not considered for Guyana
o Clarification about potential health impacts of air emissions

One (1) multi-agency EIA disclosure [MARAD, GGMC, Ministry of Natural * Time required for recovery of benthic species
meeting Resorces, Community Development « Request to see remotely operated vehicle images
Council, Ministry of Agriculture (Dept of |4 Chemical discharges and their toxicity

Fisheries) e Species that could be introduced by ballast water
e Potential for impacts within the mixing zone
Two (2) Public EIA disclosure * Potential oil spills - how would they be responded to/compensated.
meetings led by Environmental o Benefit sharing — how would this be distributed among regions
Resources Management ¢ Timeframe in which Guyanese will experience socioeconomic

benefits

o Request for social scholarships, jobs, job training, and extra help to
better plan for the environment

e Wastes generated and their potential impacts

e Management of drill cuttings

e Seismic survey impacts on whales

e Approach if impacts are found to be greater than predicted — would
operations be stopped

* Potential impacts on fishing livelihoods, sustainaibility of fisheries for
future generations.
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity

Potential Concerns, Issues & Sensitivities

Objective / Desired Outcome

Stakeholders / Audience

e Process for monitoring air pollution
o Liability in the event of an oil spill moving to another country's coast
o Rationale for low spill potential

o Consider use of fisherfolk and other citizens in environmental
monitoring efforts

e Transparency regarding revenue sharing agreement

Liza Phase 1 EIA Post-Permit
Studies [June 2017 to May
2018]

Coordination and Planning
Workshop

EPA, PAC, GMCS, ClI, National Toshoas
Council, University of Guyana

Development of methdologies for the coastal mapping studies,
including ecosystem servies and biodiversity, and turtle telemetry

Consultations for planning and
execution of post-permit studies

EPA

Coordination and approvals of Post-Permit Studies methodologies and
timelines, including paricipation from EPA staff

Ministry of Agriculture (Department of
Fisheries)

Representative from Department of Fisheries to participate in Coastal
Fishing Study consultations and execution

Various fishing associations, boat
owners, and equipment suppliers

Provision of information regarding potential boat rentals and equipment
procurement.

e 39 coastal regional, democratic and
village council meetings in Regions 1-4

e More than 369 neighborhood and
village council leaders and community
members engaged

o Ecosystem Services Basline data collection and field verification

* Requests for more information and updates on EEPGL’s activities
and the oil and gas sector in general

o Requests for copies of the coastal sensitivity map once completed

Protected Areas Commission

Coordination and approvals of Turtle Telemetry Study conducted on
Shell Beach Protected Area

Fisherfolk througout Regions 2-6

Participatory fishing study survey to determine

Liza Phase 1 Development
Drilling [April 2018]

Fisheries Department, fishing
associations, boat owners, fisherfolk
througout Regions 2-6

e Discuss Notice to Mariners pertaining to Development Drilling start
date of 1 May 2018

o Identify and communicate with maritime users who might not
ordinarily receive Notices to Mariners

* Record locations of fisheries activities and to check for adherence to
communications protocol and grievances follow up

Liza Phase 2 Development
EIA

[January 2018 to August
2018]

One Agency ToR scoping meeting
led by EPA

Multiple public and private agencies and
non-governmental organizations including
EPA, GGMC, Ministry of Public Health,
Ministry of the Presidency, GMCS, WWF,
Cl, others.

o Status of Liza Phase 1 Post-Permit studies

e Cumulative Impacts

e Timelines for the ToR and EIA study

e Public benefits as a result of oil wealth and how that influences their
behavior

o How EIA studies will account for cycles on an annual and multi-year
basis
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity

Stakeholders / Audience

Potential Concerns, Issues & Sensitivities

Objective / Desired Outcome

Continued engagement; scoping
discussions (January 2018)

e Twenty-four (24) coastal regional,
democratic and village council
meetings in Regions 5 and 6

e More than 167 neighborhood and
village council leaders and community
members engaged

Ecosystem Services Basline data collection and field verification
Requests for more information and updates on EEPGL’s activities
and the oil and gas sector in general

Requests for copies of the coastal sensitivity map once completed

Seven (7) Public EIA scoping
meetings (Regions 1-6) led by EPA
(January and February 2018)

Various national, regional and local
agency representatives as well as private
citizens.

Production schedule and drilling locations
National and local benefits, proper management/oversight of
revenues

Local employment and training

Oil spill response procedures and capability including compensation
and insurance

Impacts on coastal zones, mammals, fishing and other livelihoods
Waste management procedures including independent monitors
Impact of potential seismicity and natural disasters
Recommendations to increase public participation at scoping
meetings

Considerations given to socioeonomic resources

Responsibility of regulatory agencies and dissemination of
information

Regional and other country concerns

Scoping and baseline data collection
interviews (April and May 2018)

14 coastal regional and village council
meetings in Region 1

e More than 167 neighborhood and
village council leaders and community
members engaged

Ecosystem Services Basline data collection and field verification
Discussion on oil spill response and training, including potential
impacts on Shell Beach

Requests for copies of the coastal sensitivity map once completed

PAC

Details pertaining to Liza Phase 1 post-permit studies
Potential impacts on Shell Beach

Participation of Amerindian villages surrounding Shell Beach
Protected Area, including updates on previous exercises conducted

Access to turtle tracking information

GMCS

Expansion of marine mammal observation over larger geographic
area

How will Liza Phase 1 post-permit studies be utilized in the EIA and
shared

Oil spill modeling should take into consideration seasons and
cumulative effects

EEPGL insurance and protocols in the event of a disaster
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities

GGMC o Details on exclusion zones for workovers

e Changes in boundary/area for harvesting of certain fish species

o QOil spill modeling should take nto consideration cumualtive effects
e Environmental studies should consider monitoring

o Worker health and safety and emergency response

e Hazardous waste handling

Conservation International e Synergy between Liza Phase 1 post-permit studies and a ClI
Mangrove Study planned for area from Guyana coast to North of
Brazil.

o Potential involvement of University of Guyana students in future
studies to allow for capacity-building

o Availability of data resulting from current and ongoing studies

Ministry of Agriculture, Fisheries * Need for Notice to Mariners to be supplemented by targeted
Department information sharing through engagement

e Protocols for encroachment on safety exclusion zones
Fishing associations, boat owners, * Oil spill response protocols and compensation
fisherfolk throughout Regions 2-6 e Protocols for encroachment on safety exclusion zones
National Trust of Guyana e Chance Find Procedure and Cultural Heritage Monitoring

Programme previously shared was reviewed and is acceptable

* Indicated that its own procedures have been published although
guidelines are subject to change during revisions

e Queried what mechanism will be in place to detect cultural heritage
offshore if encountered

o Clarified point of contact for further engagements is the Chief
Executive Officer

WWF ¢ Questions about methodology and data for coastal mapping

e Expect EIA to be more rigid in terms of analysis (modelling and
extrapolation)

o Recommended that the Post Permit Studies be annexed to the EIA
so that the reader can have a better view/understanding of reporting
/ would also serve to address the difficulty in obtaining data from
EPA

o Results of the marine turtle telemetry will be useful to the for PAC’s
marine turtle conservation plan

Continued engagement with Region |Shell Beach Protected Area residents; o Review of turtle telemetry programming
1 coastal communities (June 2018) |Protected Areas Commission Rangers. |« Oil spill response and training requirements

e Impacts on marine mammals and mitigations
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity

Stakeholders / Audience

Potential Concerns, Issues & Sensitivities

Objective / Desired Outcome

Eight (8) public EIA informational
meetings (Regions 1-6) led by EPA
(July 2018)

Various national, regional and local

agency representatives as well as private
citizens.

Results of the oil spill modeling and compensation in the event of an
unmitigated spill

Impacts on biodiversity, especially marine mammals

Impacts on livelihoods, with a particular focus on fishing and
agriculture

EIA workshop with EPA and
Environmental Assessment
Board(August 2018)

EPA, Environmental Assessment Board,
Ramboll Consulting

Question and answer session led by techincal specialists

All Projects [November 2018]

Ongoing engagement related to
improving capacity of social
infrastructure

Ministry of Tourism

Communicate EEPGL’s health, safety, and security standards and
requirements for lodging and accommodations

Liza Phase 1 Development
Drilling [January 2019]

Ongoing Monitoring — Stakeholder
Engagement

Fisheries Department, fishing
associations, cooperatives, boat owners,
artisinal and commerical fisherfolk
througout Regions 1-6

Discuss Notice to Mariners pertaining to Development Drilling
updated January 2019

Identify and communicate with maritime users who might not

ordinarily receive Notices to Mariners; check for adherence to
communications protocol and grievances follow up

Liza Phase 1 EIA Post-Permit
Studies Follow-up [January to
July 2019]

Turtle Telemetry Capacity Building
Workshop (January 2019)

Chelonian Research Institute, PAC, EPA,
GMCS, Department of Wildlife, Fisheries
Department

Presentation on the methodology, techniques, and findings of the
Liza Phase 1 Post-Permit Turtle Telemetry Program (conducted in
2018)

Training on telemetry devices and computer tracking systems
Discuss future turtle research and programming ideas

Geographic information system and
coastal mapping capacity building
(March 2019)

NAREI, EPA

Presented coastal mapping efforts and mangrove research

Reviewed geographic information system survey data platforms and
methodologies

Coordination on Ecosystem
Services Validation Efforts in Region
1 (April 2019)

Ministry of Indigenous Affairs; National
Toshaos Council; Region 1 leadership

Discuss planning and methodology for Ecosystem Services
validation efforts

Ensuring participation in focus group meetings at the Village level by
members of vulnerable populations

Ecosystem Services Validation Efforts (May to July 2019)

o Discuss and validate 2017/2018 Ecosystem services baseline data information and associated Coastal Resources Mapping

* Provide updated data relating to ecosystems benefits and socioeconomics

Region 2 validation of 2017/2018
ecosystem services data (May
2019)

60 stakholders in 6 Neighborhood
Democratic Councils (NDCs):
Charity/Urasara; Evergreen/Paradise;
Aberdeen/Zorg-en-Vlygt; Anna Regina
Town Council; Annandale/Riverstown;
Good Hope/Pomona

Seabed disturbance after decommissioning
Impacts from drilling to irrigation and saltwater intrusion along
Pomeroon River

Socioeconomic impacts, including “Dutch Disease”
Coastal erosion and impacts on sea defense
Qil spill response procedures, impacts on livelihoods, compensation
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Project Activity

Stakeholders / Audience

Objective / Desired Outcome

Potential Concerns, Issues & Sensitivities

Request more frequent engagement
Sargassum weed proliferation of the marine space and canals and
connection to drilling

Hurricane and seismic concerns as a result of drilling
Employment and training opportunities

Region 4 validation of 2017/2018
ecosystem services data (May
2019)

58 stakholders in 9 NDCs/Town Council
(TC): Georgetown; Industry/Plaisance;
Better Hope/La Bonne Intention;
Beterverwagting/Triumph; Mon Repos/La
Reconnaissance; Buxton/Foulis;
Unity/Vereeniging; Haslington/Grove;
Enmore/Hope

o Employment and training opportunities

Biodiversity baseline data and environmental impacts

Impacts and genesis of the Sargassum weed on the local
environment

Qil spill response procedures, impacts on livelihoods, compensation

Region 5 validation of 2017/2018
ecosystem services data (May
2019)

74 stakholders in 9 NDCs:
Woodlands/Farm; Hamlet/Chance;
Profit/Rising Sun; Mahaicony/Abary;
Union/Naarstigheid; Seafield/Tempie;
Bath/Woodley Park; Woodlands/Bel Air;
Zeelust/Rosignol

e Hurricane and seismic concerns as a result of drilling

National and local benefits as a result of oil and gas revenue
Qil spill response procedures, impacts on livelihoods, compensation

Government’s gas to shore project site selection and refinery
questions

Employment and training opportunities
Offshore and nearshore safety exclusion zones
Impacts on mangroves and sea defense systems

Region 1 validation of 2017/2018
ecosystem services data (June
2019)

175 stakholders, National Toshaos
Council (NTC) Representative, GMCS
representative in 13 Village Councils, TC:
Father’s Beach, Manawarin,
Haimokabra/Waramuri, Santa Rosa,
Assakata, Warapoka, Three Brothers,
Mabaruma, Aruka Mouth, Morawhanna,
Smith’s Creek, Imbotero, Almond Beach

e EPA Scoping/Disclosure meetings held in Mabaruma should have

More information/awareness required on oil and gas in easy to
understand format and tools (e.g., brocuhures)

Concerns regarding oil spills, environmental impacts, turtles,
crabbing and fishing, hinterland communities

Profit sharing and cost of exploration activities

also occurred in Moruca Sub-region, which has a larger population.

Region 6 validation of 2017/2018
ecosystem services data (June
2019)

97 stakeholders in 15 NDCs, TCs:
Ordinance/Fort Lands No. 38; Kintyre/No.
37; Gibraltar/Fyrish; Kilcoy/Hampshire;
Rose Hall Town Council; Port
Mourant/John; Bloomfield/Whim;
Lancaster/Hogstye; Good Hope/No. 51;
Macedonia/Joppa; Bushlot/Adventure;
Maida/Tarlogie; No. 52/No. 74;
Corriverton Town Council

Benefits as a result of oil and gas revenues to Region 6, support for
local businesses and enterprises, sustaining traditional sectors in an
oil and gas economy

Qil spill prevention, preparedness, response procedures, impacts on
coastal livelihoods, insurance, and compensation

Employment and training opportunities including opportunities for
retrenched sugar workers and for young persons

Seismic and land subsistence concerns as a result of drilling
Impacts of hurricanes on the FPSO; sea turtles; and mangroves

Region 3 validation of 2017/2018
ecosystem services data (July 2019)

110 stakeholders in 10 NDCs:
Wakenaam (island); Leguan;
Mora/Parika; Hydronie/Good Hope;

Qil spill response procedures, impacts on livelihoods, compensation
Employment, training, and community development opportunities
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Project Activity

Stakeholders / Audience

Potential Concerns, Issues & Sensitivities

Objective / Desired Outcome

Greenwich Park/Vergenoegen;
Tuschen/Uitvlugt; Stewartville/Cornelia
Ida; Hague/Blankenburg; La
Jalousie/Nouvelle Flanders;
Best/Klien/Pouderoyen

Project location and details related to FPSO components
More frequent engagement and dissemination of information
Seabed and marine life disturbance

Offshore and industrial waste management

Payara Development
[March 2019 —
February 2020]

Five (5) Public EIA scoping
meetings (Regions 1-6) led by EPA
(March 2019)

Various national, regional and local
agency representatives as well as private
citizens.

Production schedule and drilling locations
National and local benefits, proper management/oversight of
revenues

Local employment and training

Oil spill response procedures and capability including compensation
and insurance

Impacts on environmental resources, coastal zones, mammals

Impacts on socioeconomic resources, including fishing and other
livelihoods

Waste management procedures including independent monitors
Recommendations to increase public participation at scoping
meetings and enhance stakeholder engagement process
Responsibility of regulatory agencies and dissemination of
information in EIA process and environmental monitoring
Consideration of cumulative impacts and lessons learned from Liza
1 and Liza 2 developments

Scoping and baseline data collection
on fisheries through Participatory
Fishing Study focus groups (April—
July 2019)

100+ fisherfolk at 16 fisheries landing
sites in Regions 1 to 6: Smith’s Creek;
Waramuri

e Charity; Hampton Court; Lima;
Zeeburg; Windsor Forest; LaGrange;
Ogle; Riverview (Unity/Mahaica);
Mahaicony; Bush Lot; Rosignol;
Albion; Rose Hall; Complex 66

Obtain biological and socioeconomic data from fisherfolk regarding
artisanal and commercial fishing activities

Engagement continues on a monthly basis in Region 1 and bi-
monthly basis in Regions 2-6

Scoping and baseline data collection
on fisheries through Participatory
Fishing Study focus groups at
cooperatives (April-July 2019)

Lima Fishing Co-op; Parika Co-op;
Rosignol Co-op; #66 Co-op

Obtain biological and socioeconomic data from fishing cooperatives
Discuss Payara project and general EEPGL-related offshore
activities

Engagement continues on a monthly basis

Continued engagement with Region
1—Year 2 Turtle Telemetry
Research (May 2019)

Shell Beach Protected Area residents;
PAC Rangers; EPA; University of Guyana

Participation in turtle telemetry programming and field efforts
Impacts on marine mammals and mitigations
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Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities
Scoping and baseline data collection |Bureau of Statistics e Shared plans for including oil and gas in the national accounts and
key informant interviews (May and provided updates on several surveys that are being planned and
June 2019) implemented by the bureau

e Requested copies of the reports of studies conducted in support of
the EIA
Ministry of Agriculture e Shared views on how the oil and gas sector may impact the

agricultural sector

e Provided information on projects to develop the agricultural sector,
including value-added initiatives

o Shared statistics for the agricultural sector

GGMC e Consider the volumes and disposal methods for general solid waste
that will be generated by the Liza Phase 1, Liza Phase 2, and
Payara projects cumulatively

e Methods for managing increased vessel traffic in Georgetown
Harbour

o Probabilities of significant oil spills occurring in Guyana

o Security for floating production, storage, and offloading vessel
against foreign military vessels

Conservation International * Requested the EIA assess critical habitats that need special
treatment under International Finance Corporation

e Cumulative research effort, in particular for biological studies, that
was conducted in support of the Liza Phase 1, Liza Phase 2, and
Payara projects

e Goal of the EIA towards environmental management

o Volumes of waste that will be disposed at the Haags Bosch Landfill

e Expressed need for a non-technical Executive Summary

e Concerns on traffic congestion and safety in the vicinity of the
Guyana Shorebase Inc.

e Rquested access to the data and reports of the studies conducted in
support of the EIA.

Ministry of Agriculture, Fisheries e Shared plans for enhancing the management of Guyana'’s fisheries
Department sector and further development of the sector, including deep-sea
fishing

o Outlined the challenges facing the fishing industry
* Indicated some of the concerns for the fishing sector as it pertains to
oil and gas

o Requested copies of the reports of the studies conducted in support
of the EIA (those related to the fisheries sector)
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity Objective / Desired Outcome Stakeholders / Audience Potential Concerns, Issues & Sensitivities

NAREI « Shared feedback on mangrove coverage in the coastal sensitivity
maps prepared as part of the Liza Phase 1 Post-Permit Ecosystem
Services Study

e Provided information on a mangrove mapping project that is being
implemented in collaboration with ClI

e Shared plans for additional mangrove restoration activities, including
in Region 1

National Trust of Guyana e Shared concerns on how the oil and gas sector may influence
cultural heritage sites in Georgetown

o Shared plans for reconsidering the current system for historical
preservation of these sites

e Provided data on cultural heritage sites and archaeological sites in
Guyana.

WWF ¢ Indicated that any feedback from the WWF will be provided directly
to the EPA which may then share it with EEPGL and the consulting
team at their discretion.

Centre for Local Business Development | Overview on their Supplier Registration Portal

(CLBD) « Discussed training programs offered on behalf of EEPGL by the
CLBD and some of the key issues participants in these program
raised in relation to the sector (note: offshore oil and gas course
provides an update on operational activities, including Payara);

* Views on how the CLBD contributes to local content

e How the oil and gas sector is likely to contribute to national
development in Guyana

University of Guyana, Department of * Avocated for one cumulative EIA instead of multiple EIAs for each

Engineering development project

o Shared plans for developing courses to prepare students for
employment in oil and gas

e Welcomed partnerships with EEPGL and the Consultants to share
knowledge and experiences with students

Ministry of Social Protection « Highlighted the need to ensure the welfare, health, and safety of
Guyanese workers

e Shared information on the process to develop occupational health
and safety regulations for the oil and gas sector

Guyana Lands and Surveys Commission |e Indicated perceptions of how the oil and gas sector has impacted
the demand for land in Region 4, particularly in Georgetown

e Shared plans for enhancing the system for integrated land use
planning in Guyana
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Stakeholders / Audience

Potential Concerns, Issues & Sensitivities

Project Activity

Objective / Desired Outcome

Ministry of Business Department of

Tourism

Shared views on how the oil and gas sector may impact tourism in

Guyana

Provided plans for development of tourism initiatives in Regions 1
to6

Ministry of Communities

Suggested that the EIA consider how oil and gas may influence the
socioeconomic conditions of Regions 7 to 10

Suggested the EIA should include a study on commercial sex
workers in relation to the oil and gas sector

Shared plans for the housing and water sectors

Ogle Airport

Obtained data on aiport capacity; monthly passenger count; runway
dimensions; helicopter landing zones demand and associated
constraints

Protected Areas Commission

Shared views that the NTC and GMCS should be included in
engagement in Region 1.

Enquired about the methods of biological and socioeconomic
baseline data collection in indigenous communities.

Asked that Consultants meet with all stakeholders in a single
session going forward (instead of one-on-one engagements) and
provide regular EIA progress updates.

Collect baseline data on lodging and
housing capacity in/around
Georgetown (May to July 2019)

14 hotels and 8 real estate entities in
Region 4

Stakeholders provided information on facilities, existing capacity
rates, and demand forecasting, including any current and potential
influence from the increased activity in the oil and gas sector.

EEGPL-led public informational
meeting/targeted engagement with
Region 3 stakeholders (July 2019)

Region 3 community leaders and
members in Wakenaam and Leguan

Job opportunities, oil spill response, split revenues, and benefits for
Guyanese people (training / scholarships).

Social support for schools in Wakenaam requested.

Participatory Fishing Study focus
groups and one-on-one engagement
(August 2019—-ongoing)

19 volunteer fisherfolk participants plus
other fishing community members at 16
fisheries landing sites in Regions 1 to 6:
Smith’s Creek, Waramuri, Charity,
Hampton Court, Lima, Zeeburg, Windsor
Forest, La Grange, Ogle, Riverview
(Mahaica), Mahaicony, Bushlot, Rosignol,
Albion, Rose Hall, Complex 66

Obtain seasonal biological and socioeconomic data from fisherfolk
regarding artisanal and commercial fishing activities

Engagement continues on a monthly basis in Region 1 and
bi-weekly basis in Regions 2-6

Discuss Payara project and general EEPGL-related offshore
activities and provide

EEPGL-led Payara EIA Open House
in Georgetown for the general public
(September 2019)

More than 180 people from the general
public, civil society, government and
academia attended the Open House.

Provide opportunity for the general public to learn more about the
Payara Project and engage one-on-one with experts on key topics
Questions were asked of experts one-on-one related to biological
resources, physical resources, socioeoncomic resources,
unplanned events, and local content opportunties, among others
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity

Stakeholders / Audience

Potential Concerns, Issues & Sensitivities

Objective / Desired Outcome

Six Public EIA Informational
Disclosure Meetings (Regions 1-6)
led by EPA (October—November
2019)

Various national, regional, and local
agency representatives as well as private
citizens.

Project description details
Local employment and training
Qil spill response procedures,capabilities and responsibilities

Impacts on environmental resources, marine life, coastal zones,
fisheries

Impacts on socioeconomic resources, including fishing and other
livelihoods

Waste management procedures including independent monitors

Ecosystem Serivces Study
Information provision meetings
(December 2019)

61 NDCs, CDC, VC, TCs along the coast
in Regions 1 to 6 who participated in the
Ecosystem Services Study baseline and
validation etforts

Provision of packages to each of the local community groups who
paricipated in the Ecosystem Services Study, including finalized
maps, analysis and thank you letters

Provision of EEPGL and Project related material, including
community feedback mechanism information

EIA and other government agency
meetings to review EIA (January
and February 2020)

Various government entities, including
third party reviewers

Discussed questions and suggestions for amendments to EIA that
were provided by the EPA, EAB, NGOs, members of the public and
third-party reviewers

Fiber Optic Cable Project
[September 2020-May 2021]

Engagement and information
sharing (September 2020—
May 2021)

Fisheries Department, Ministry of
Agriculture

Meetings to share plans and schedules for activities that may affect
fisherfolk, and to discuss approaches to reduce and mitigate
impacts.

The Department also supported EEPGL in mobilizing fisheries
stakeholders and sharing of Fiber Optic Cable Project materials
(including project factsheets and coordinates of surveying activities).

Fisherfolk and other fishing industry
stakeholders (Upper Corentyne
Fishermen’s Coop; Guyana Association
of Trawler Owners and Seafood
Producers; Greater Georgetown Fishing
Coop in Meadowbank; Goed Fortuin
fishing community; and Ogle / Better
Hope fishing community)

Shared updates about the progress of surveying and installation
activities for the Fiber Optic Cable Project

Updates included information to improve awareness of activities in
the offshore and nearshore area, vessel movement restrictions,
timeline, and contact information for fisherfolk and other
stakeholders to communicate feedback, issues, concerns and
requests.

Yellowtail Devleopment
[May—November 2021]

Seven (7) Public EIA scoping
meetings (Regions 1-6) led by EPA
(May—June 2021)

Various stakeholders and special interest
groups, as well as private citizens

Impacts on water quality due to waste and flaring
Recommendations to broaden and enhance stakeholder
engagement participation, namely in Region 1

Consideration of cumulative impacts (local and global) and lessons
learned from Liza 1, Liza 2, and Payara developments
Compensation for impacts on livelihoods, namely fisheries

Marine waste discharge types and management protocols

Qil spill impacts and response procedures

Impacts of increased vessel traffic and noise on marine life and
fisheries
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Project Activity

Stakeholders / Audience

Potential Concerns, Issues & Sensitivities

Objective / Desired Outcome

Impacts on coastal zones, marine life, fishing and other livelihoods

Baseline data updates including key
informant interviews (August—
September 2021)

Ministry of Agriculture

Shared agricultural data

Hydromet

Shared climatic variability data

Fisheries Department
Ministry of Agriculture

Shared fishery management and aquaculture data
Observed changes in demand for marine fish and shellfish, and
COVID-19-related changes in the fishing industry

National Agricultural Research Education
Institute

Shared data on current and planned mangrove and beach
restoration efforts

Provided an update on the pandemic’s impact on planned activities

National Trust Guyana

Described structure of the National Trust

Shared policy changes that could impact the Project's Chance Find
Procedure

Ministry of Social Protection

Shared updates regarding migrant populations in Guyana and
related humanitarian support efforts.

Identified opportunities to support vulnerable populations

Civil Defence Commission

Shared updated (2020) Oil Spill Plan

Highlighted importance of local content for Project development, as
well as independent surveying and assessment

Guyana Tourism Authority

Shared reports about impact of Covid-19 on tourism
Shared tourism data

Ministry of Tourism, Industry and
Commerce

Shared GDP data
Questions about direct and indirect positive economic impacts

Conservation International

Shared mangrove restoration information
Concerns about climate impacts, ecosystem health and flaring
Importance of community engagement and water quality testing

Almond Beach Community Development
Council

Shared data on tourism and ecosystem health changes
Shared information on COVID-19 impacts

Protected Areas Commission Update—work continues with the
commission

Aruka Mouth Community Development
Council

Shared update on ecosystem services and fisheries

Barabina VC

Shared update on ecosystem services, hunting and fisheries,
including flooding impacts
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Stakeholders / Audience Potential Concerns, Issues & Sensitivities

Project Activity

Objective / Desired Outcome

Gibraltar/Fyrish NDC

Shared community information about commodity prices,
employment, COVID-19 impacts and flooding

Good Hope/ No. 5 Village NDC

Shared update on ecosystem services and flood impacts

Hosororo Hill Community Development
Council

Shared community information about community investment,
employment and flooding impacts

Imbotero Community Development
Council

Shared community information about immigration rates,
employment and sanitation

Shared information about COVID-19 and flooding impacts

Kilcoy / New Hampshire NDC

Shared update on ecosystem services, including mangrove
restoration

Shared information about COVID-19 and flooding impacts

Kintrye NDC Shared community information about commodity prices,
employment, COVID-19 impacts
Shared update about flooding impacts and ecosystem services
Lancaster/Hogsty Shared community information about commaodity prices, COVID-19
NDC impacts and flooding
Concerns about oil spills protocols and compensation
Leguan NDC Shared community information about commodity prices, community

investment, emigration, COVID-19 impacts and moderate flooding

Mon Repos / La Reconnaissance

Observed land use conflicts between local stakeholders on the
seashore

Shared information on gender-based violence, commodity prices,
and solid waste management concerns

Morowhanna Community Development
Council

Shared community information about fisheries, immigration, COVID-
19 impacts and fuel price stabilization

No. 52 / No. 74 Fishing update including increase in fishing activity; a shift to

NDC Suriname

Parika NDC Shared community information about fisheries, ecosystem services
and COVID-19 impacts

RDC Region 5 Shared community information about commodity prices, fisheries,
marine water quality, COVID-19 impacts and flooding

Smith Creek Shared community information about shoreline housing and

Community Development Council

flooding
Shared community investment opportunities, including empoldering
a 40.5 hectare (100-acre) plot of land and community fuel trade
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SYNOPSIS OF PREVIOUS STAKEHOLDER ENGAGEMENT ACTIVITIES

Potential Concerns, Issues & Sensitivities

Project Activity

Stakeholders / Audience

Objective / Desired Outcome

Unity/Vereeniging
NDC

Shared community information about commodity prices, COVID-19
impacts and flooding
Concerns about oil spills protocols and compensation

White Water Village
Community Development Council

Shared community update including reduced spending power
causing a slowdown in economic activities such as farming and
fishing

Nine Public EIA Informational
Disclosure Meetings (Regions 1-6,
and virtual) led by EPA (October—
November 2021)

Various national, regional, and local
representatives as well as private citizens

Project description details

Impacts on biological and physical resources, including marine life,
coastal zones, fisheries

Impacts on socioeconomic resources, including fishing and other
livelihoods

Local employment and training

Qil spill response procedures,capabilities and responsibilities
Waste management procedures
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ATTACHMENT B SAMPLE OF IDENTIFIED POTENTIAL STAKEHOLDERS

Stakeholder

Interest in Project

Potential Stakeholders

Category

National authorities have an interest in the Environmental Impact
Assessment and permitting procedures and Guyanese resources.
Local and regional authorities have a general interest in potential

President of Guyana; Department of Energy; Ministry of Natural Resources; Sectoral
Committee on Natural Resources; Members of Cabinet; Opposition Government leaders,
Guyana Geology and Mines Commission; Environmental Protection Agency; Protected
Areas Commission; Government Information Agency; Civil Defense Commission; Guyana

Interest Groups,
non-governmental
organizations

Non-governmental or other organizations and entities that may be
interested in a diverse set of issues including environmental
protection, socioeconomic development and human rights.

CR-}(e;?/glritr?\rgn/t impacts and benefits to their respective communities, and may Maritime Administration Department; leadership of Regions 1-10; Attorney General; Civil
facilitate engagement with local communities. They may also provide |Aviation Authority; Guyana Defence Force; Transportation and Harbors Department;
permits for EEPGL project activities and business licenses for Pesticides and Toxic Chemicals Board; Hydrometeorological Service; Guyana Forestry
onshore and offshore facilities. Commission; Guyana Tourism Authority; Bureau of Statistics; National Trust of Guyana;

National Toashao’s Council
. Communities who may potentially be impacted positively or negatively |Georgetown residents; coastal beach users/residents; indigenous people; commercial and

Community ) " g . )
by Project activities, or are concerned that they may be impacted. artisanal fisherfolk

Civil Society,

Non-governmental organizations focused on indigenous peoples’ issues; Conservation
International; World Wildlife Fund; Religious organizations; Guyana Marine Conservation
Society; Mangrove Restoration Project; ECO1

Private Sector

Businesses of any scale that could be affected positively or negatively
by the Project.

Fuel and Waste; Subsea, Umbilicals, Risers, and Flowlines; Drilling; Floating Production,
Storage, and Offloading Shorebase Contractors

News media outlets that may range from local to international in

Stabroek News, Kaieteur News, Guyana Chronicle, Guyana Times,
www.demerarawaves.com, Www.inewsguyana.com, Www.newsroom.gy,

Media distribution WWW.Nnewsourcegy.com, Www.newsnow.gy, Www.citizensreportgy.com,
’ www.gnnonline.com, National Communications Network TV and others TV and radio
networks
Academic Academic institutions or foundations that provide research on specific |National Agricultural Research and Extension Institute; Caribbean Agricultural Research
Institutions topics of interest. and Development Institute; Universities and technical institutes

Professional,
Business and
Workers’

Associations

General or industry-specific associations with interest in how EEPGL
project activities may represent opportunities for their members or
impacts on them.

Private Sector Commission; Guyana Oil & Gas Association, Guyana Manufacturing and
Services Association; Guyana Association of Trawler Owners and Seafood Processors;
Shipping Association of Guyana; Chambers of Commerce; African Business Roundtable;
Rotary Clubs; National Aquaculture Association of Guyana; Tourism and Hospitality
Association of Guyana
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ATTACHMENT C EXAMPLES OF INFORMATIONAL MATERIALS SHARED WITH THE PUBLIC

How big is a 500 meter Exclusion Zone? NOTICE TO FISHERFOLK
Ongoing Seismic Survey
4 N + Collecting seismic data in southeast portion of the

Guryana National Stadum Guryana National Stadum

Stabroek Block

* Vessels: Ramform Tethys, Delta Monarch, Ocean
Fortune, and Miss WMegan

« Started mid-January 2019 and lasting to ~April 2020

T SE ';L--: LR

Providence Stadium in Guyana

e 'I.L--: LR

Providence Stadium in Guyana

W T “mw
i

]

~ 250 Meters + 250 Meters = 500 Meter Exclusion Zone

or ¥4 of a Nautical Mile

N

* FOR SAFETY — No Fishing Near Drill a

Ship and Survey Vessels o o ——
behind each of the 14
{ . submerged cables
» 500 meter exclusion zone around e
Stationary Drill Ship 1 P T e
BNM
Lageonil The towed equipment can occupy a large area
. Req uested berth Df 3N M a head’ 3N M -:::::::Tu. and it is re.qluﬂ.led that all vessals give a v?-idr
. i berrth of minimum ENM astern, 3NM to the sides
to the sides, and 8NM astern for = i e 2 = oM shesd

seismic vessels

Ex¢conMobil

Figure C-1: Notice to Fisherfolk Shared with Fishing Communities in Regions 1 to 6 through Targeted Engagement
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Fmdings ofthe Emystems Services Stl.ld)’ in Region 1 The critical ecosystem services identified by stakeholders in Region 1 include: fishing and
crabhing, crop cultivation, freshwater for household use, transportation by rivers and other
Ecosystem sevices are the benefits that people obtain from natural environments that support waterways, erosion control and shoreline protection and providing habitats for wildlife.

survival, health, economic activities and provide cultural fulfilment.
All ecosystem services identified in Region 1 are shown in the Pie Chart.

As part of Post-Permit Studies for Liza 1, an extensive si-month Ecosystem Semices Study was

conducted along 427 kilometers of Guyana's coastiine from Regions 1 - 6. 7
The Study was able to, for the first time, map exact locations of where ecosystem services exist

along the coast. Over 700 community leaders and members, from National Democratic Councils,

Village Councils, Town Councils, Regional Democratic Councils participated in the Study.

The communities and villages that were engaged in Region 1 are shown in the Map below.

st chart reads chockwine in this crder

® Agriculture - W Biodiversity
= m Carbon Sequestration Cultural
u Ecotourism m Fishing
o Mangroves m Other - Beas
u Other - Provisioning m Other - Regulating
| Other - Supporting m Other - Taurism
= Ritual Religious m Social Culiural - Economic

= Trapping/Hunting

The locations of these ecosystem services along the Region 1 coastline are shown in the
Map on the next page.

Figure C-2: Handout for Region 1 NDCs on Initial ESS Findings
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ExxonMobil Guyana

EE

Coastal Sensitivity Mapping

The Coastal Sensitivity Analysis mapped
the environmental and socioeconomic
resources along the coast of Guyana,

There were 5 separate field surveys
conducted between 2077 and 2019 which
were used to create Coastal Sensitivity Maps:

« Mangrove Sensitivity Survey
+ Shoreline Sensitivity Survey
« Coastal Bird Survey

« Nearshore Fish Survey

* Ecosystem Services Survey

The mangrove survey
mapped and identified
sensitivities for aver
59,000 hectares of
coastal mangroves,
seven and a half times
the size of Georgetawn,

The Shoreline Survey
was used to develop an
Environmental Sensitivity
Index which spanned
the entire 427 km
coastline of Guyana and
ranked the sensitivities
by shoreline type.

ExxonMobil Guyana

L =

Participatory Fishing Study

+ The multi-year Participatory Fishing Study has
contributed significantly to the understanding
of artisanal fishing activities in Guyana,

« The study has involed 18 volunteers from the
artisanal fishing community from Region 1to Region
6 who provide data about their fishing activities,

= The first phase of the study ran from January
2019 to March 2020, The study continued in
March 2021.

[

ERM

o aama, o e 275
[ L
[ ———
I sger & - seven, Ot S T

5 agn £ Corrpls #28, Cort Eara 7

Fishing Greunds of Study Participants — April to June 2019

The Study has three components:

« The Coastal Landing Assessment characterizes finfish and shellfish catch characteristics at various landing
sites, and maps local fisheries activities off the coast of Guyana.

» The Local Artisanal Fishing Activities Assessment collects GPS data and information about overall daily
travel, effort and catch characteristics from onboard volunteers in each reglon.

* New in 2021, the Industrial Fishing Assessment will collect information about commercial fishing activities
and catch (including continental shelf and deep-water fishing). This study is planned to start in late-2021 and
will involve up ta two volunteer industrial supervisors.

Data compiled through the Study describes catch type, catch quantity, catch size, fishing gear, fishing
techniques, duration of trips, type of boats, travel routes, catch locations and challenges faced by fisherfolk.
The GPS data allows for maps to be generated showing "hotspots” of fishing activity along Guyana's coastline

Figure C-3: Examples of Posters and Handouts for Yellowtail EIA Public Informational Sessions
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ExxonMobil
Guyana

Nearshore and Offshore Fisheries Study

First fish study of its kind in Guyanese waters in over 50
years

Study included sample locations in the deepwater,
continental shelf, and nearshorejcoastal zones

Continental shelf supports the most diverse fish community
of any of the zones sampled

Exotic lionfish appear to have become established in
Guyana's wats

Sampling has documented the importance of the
continental shelf as a nursery area for Carcharinus sharks

Composition of the nearshore fish community is strongly
influenced by seasonal fluctuations in freshwater input, and
is dominated by anchovies, catfishes, and drumsfcroakers,
but initial ichthyoplankton assessment results indicate high
biological connectivity between the offshore and nearshore
Zzones

ExxonMobil: Who we are

BExoconMobil is one of the world's largest publicly traded
energy providers and chemical manufacturers

We develop and apply next-generation technologies tha
enable us to drill oil and gas deposits in regions that were
not accessible a generation ago

We are committed to help safely and responsibly meet the
world’s growing need for energy

The full name of ExxonMobil in Guyana is Esso Exploration
and Production Guyana Limited — often referred to as
EEPGL

ExxonMobil’s Qil Spill Response Approach

Our approach is to prevent, prepare, and practice

» First priority is prevention. We use the best technology,
processes, and people in our operations to prevent a spill from
happening.

* We prepare for the unexpected. A comprehensive response
plan has been in place since before drilling our first well. This
plan is continuously revised and enhanced as our activities
increase.

* We practice. We continuously conduct trainings and drills to
ensure there is an understanding of roles and responsibilities.

Figure C-4: EEPGL’s 27-Page Informational Guide Provided to Members of the Public in 2019
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For information or inquires

® Telephone number: 592-231-2866

&
@
®

Esso Exploration &
Production Guyana
Limited

99 New Market Street
North Cummingsburg,
Georgetown, Guyana

E-Mail: guyanastaff@exxonmobil.com
www.exxonmobil.com/guyana
@ExxonMobilGuyana

@ExxonMobilGuyana

Esso Exploration and Production Guyana Limited
99 New Market Street

North Cummingsburg

Georgetown, Guyana

592-231-2866

General inquiries
guyanastaff@exxonmobil.com

Ex¢onMobil

Supply and Service inquiries

 fC)

ExxonMobilGuyana

Website
Visit www.exonmobil.com/Guyana

The Centre for Local Business Development
www.clbdguyana.com

Recruitment
www.exxonmobil. com/guyanacareers

Figure C-5: Sharing EEPGL’s Community Feedback Mechanism through Presentations, Brochures, Handouts, and Cards

45 March 2022



Esso Exploration and Production Guyana Limited

Stakeholder Engagement Plan for Guyana Operations

ATTACHMENT D EXAMPLES OF ENGAGEMENT TEMPLATES

Stakeholder Engagements — Payara ESIA
Minutes of the Meeting with Ministry of XXX

Date: May 10, 2019
Time: 09.27hrs
Venue: Ministry of X204, Georgetown

Consultants Team:

Meil Henry Environmental Resources Management (ERM])
Kandila Ramotar Environmental Management Consultanis (EMC)
Ministry Team:

KK Title

KK Title

Feedback from XXX

Pricr to the official start of the meeting, XXX met with the consuliing team to share his views on the oil
and gas sector. These included:

= The need to protect Guyanese workers. Guyana's labour laws are not relevant in 2019 and
there is a concem that these are being exploited by overseas companies.
= ltis imporiant for sub-confractors fo be fairly compensated.

Introduction and Presentation

Mr. Meil Henry thanked the representatives from XX for meeting with the consulting team and
introductions were made. Mr. Henry indicated that the purpose of the meeting was to provide brief
progress updates on the Liza Phase 1 and Liza Phase 2 Development Projects, provide a description
of the Payara Development Project and receive feedback from the Ministry.

Mr. Henry deliverad a presentation which outlined the following:

= A brief progress update of the Liza Phase 1 and Liza Phase 2 Development Projects;

= An overview of the Payara Development Project including the project workforce, enshore
support infrastructure and logistics, etc.;

=  The resources and receptors that will be considered in the ESIA; and

= Studies and analyses that support the ESIA.

Summary of Discussions

The following comments and issues were discussed by the Ministry feam and the consultant team
during and after the presentation:

= Distance between Discoveries: I was queried what is the distance between the 3
discoveries.

= Readiness for Qil Spill Regponge: It was asked whether EEPGL supponts the Civil Defence
Commission in oil spill response training.

Installation of SURF: It was enquired whether divers will be required to support installation of
the SURF.

Safety and Health: Main concem is of the safety and health of the people who will work in the
cil and gas sector. Concemns were also expressed about Guyanese workers being paid fairly,
granted leave, etc)

Workforce and Employment: It was recommended that the ExxonMobil and its contractors
utilize the Government's Central Recruitment and Manpower Agency. The Agency helps to
connect suitable employers and employees. Employers will advertise vacancies through the
Agency wha then searches their database for a suitable employee. It is a free service. Potential
employers are not obligated to hire any person recommended by the Agency.

The oil and gas sector will benefit the local workforce. Guyanese could be expected to benefit
in resources and skills and over the next 5 years expertise would be built up in Guyana.

Impact to Fisheries: It was queried whether the livelihoods of fisherfolk would be negatively
affected by the FPSO.

MAccessing draft EIA: It was asked how the draft ElA could be accessed.

Next Steps:

1.

The consuliants will share the presentation with the team

The meeting closed at 10.40hrs.

Figure D-1: Example of Meeting Minutes from One-on-One EIA-Related Engagements
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Isometrix Information for Joint Field 5urvey of the PF5 and Marine Team

COMTACT PERSON

First Name XX

Last Name xX

Title Artisanal Fisherman
Gender (please circle) Mazle Female
Phone XX

Email None

Address Cgle, Region 4
EMNTITY INFO

Entity Mame Independent

Entity Type NfA

Entity Phane N/A

Entity Email NYA

Entity Address N/A

ENGAGEMENT INFO

PSS i 201

8
9.

Engagement title Handing over of equipment to individuals that were pre-identified during
the selection of supervisors during previous PF5 field missions. This zlso
includes the training of individuals for the use of the equipment to
facilitate data collection for the PFS.

Engagement date April 11, 2015

Engagement method In Person Telephone Mewsletter Web Presentation

[please circle)

Letter Email Socizl mediz Texting/Instant messzging

Purpaose
[please circle)

Regulatory driven [Phase 1] Discretionary

Project / Phase

Phase 1 Monitoring / Payara PFS

Location Cgle

Description 1:00-hour one on one Trzining on Uze of equipment for the Participstory
Fish Survey. This included training in use of equipment such 25 hand held
camera, GP5 unit, scales, measuring tapes and data sheets for entry of
catch.

Attendees/staff XX, EMC

Attendees/stakehaolder | XXX

ix

Actions

1) EMC will continue periodically communicate with fisherfolk to
Escertain progress;

2] EMC will continue to engage individual a5 it relates to future supply of
Data sheets and batteries for equipment;

3) Data collected will be entered and given back to individual.

Figure D-2: Examples of Sign-In Sheets and Engagement Records to Track Engagement Efforts
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Attachment: Questions on Guyana's Hospitality Sector

1

2

What is your current bed count?

‘What is your average capacity rate?

[ Jundersose [ ] 4070% [ Avove70%

. Please provide the average price points for different types of rooms

. What amenities do you offer?

. What percentage of your guests are citizens of Georgetown and the surrounding metro area versus

ciizens of Guyana but from outside the Georgetown mefro area versus foreign guests?

D Under 50% |:| 40-70% |:| Above T0%

Far foreign guests, do you have this broken down by CARICOM and other?

Has this fluctuated over the last year? Two years? Three years?

Have you seen a change in vacancy and room rates in the last year? Two years? Three years?
Yes l:l No
If yes, what do you believe caused this change?

. Have you noticed any changes to your vacancy rate and orgin of guests that could be linked fo

Guyana's recent oil developments?

. Do you provide permanent housing to residents (locals and'or expats) of the Georgetown metro

area? l:l Yes I:l No

If yes, approximately how many?

Have you noticed a trend with this population in the 1ast year? Two years?

. Do you have any plans for expansion?

Baseline Data Needed

Entity

Bureau of Statistics | 1. Tell us about the Multi-Indicator Cluster Survey slated to start in 2019.
What indicators will be covered? For which time periods? When will the
Survey be completed?

2. What are some of the main findings of the Guyana Labour Force
Survey? Will there be 2018 surveys?

3. s there updated population data since the 2012 census? Similarly, is
updated data on the number of dwellings per Region available since
the 2012 census? When will new data be available?

4. Do you have any data related to impacts of eil and gas sector (e.g.
Influx, migration, spending, indirect contribution to GDP, gtg)?

Department of 1. Is there updated visitor information for 20187
Tourism 2. Please describe tourism opportunities available along Guyana's coast
and initiative being pursued.

3. ls expanding opportunities for tourism along Guyana's coastline part of
marketing Guyana as a tourism destination? What of potential tourism
in Region 17

4. How do you see the link between oil and gas development and
tourism? Do you have any recommendations?

5. Has there been any forecasting of accommodation and an assessment
of current levels of accommodation?

Conservation 1. Can you provide an update on the project (Guyana Resilient and One)
International being supported from the ExcronMobil Foundation? What are the focus
areas and progress made?

2. Please share updates, recent successes and challenges of the project
you are implementing to map Morth Brazil Shelf Mangroves.

3. What are your views on the Payara project?

Figure D-3: Engagement Templates for Various Baseline Data Collection Scopes of Work (Socioeconomic Resources)
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k = L
R [RAFT FOR DISDUSSHM .EM c DARIFT FOR SIS SN

1

Ducks

Song birds
Environmental Permit for Liza Phase 1 Development Project
Post Permnit Activities - Field Studies to verify seiected shoreline and coastal habitat dassification.
Focus Area: F Sen Biodiversity ::::;'Mnngrme

\Wildife Habetal

Ecosystem Senices Survey Data Sheet
Apiculiure Honay

Appraach:
This data sheed is i be ullised in the collection of data for the Ecosystem Services Survey. It is inganded Mangroves Wood
that one data sheet wil be ulilised for sach Neighbourtood Democratic Council (WDC) 1o guide Se data
collecton process and o inform the venfication exercisa. The data sheet will be completed by the ERM-
EMIC feam Fishing palas

The paricipants al the meeling with the NDCs will be asked 1o idenlily the vanous ecosyslem Sendces
provided by She coasting within aach NDC District and fo locale these sarices on a map provided. The Fishing pands
senvices will be Esied in a table wilh sddiional information which can be used lo furiher deleming thea
nature, magnitude and extenl of activity and frequency within the ecosysiem. The map of the NDC dising

provided will be ublised for imleraciion and identificabon of te varous areas Do you have ary
higbarcal
Question 1; What kind of use do you make of the coastal area within your NDC? m“am
mangroves in your
area?
Ecosystem Service Types and Extent of Usage Gln:'-ll.m & Number ol grazing
animats accessing
i Fish ihe shoreling area
(nusmbar of animals
and kength of Bme
ey present in e
shoreline area per
mianth)
G Amount of
b i ru[ lirrabe
Boeuiming (es
Crthar of m2 par manh)
Ecotourism Relaxing
"Wiidlite Trapping | Mammals
Bird walching
Birds
Family Dubngs
Ducks
Cartson “Wagelalion cover
Sequesiration
Bird Hunling Shearne birds

Frequency Kay: 1- daily use, 2 - few lmes per weak, 3 weeldy, 4 — monfthly, 5 - few times per year

Figure D-4: Engagement Templates for Various Baseline Data Collection Scopes of Work (Ecosystem Services)
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1 INTRODUCTION

The purpose of this Preliminary End of Operations Decommissioning Plan (Plan) is to provide
an overview of the proposed abandonment and decommissioning of development project wells
and facilities at the end of operations, and to describe the anticipated work required to confirm
that the abandoned facilities will be left in a condition that avoids harm to the environment. This
Plan uses a decommissioning methodology and approach that is consistent with international
best practice standards.

The objectives of this Plan are to:

e Describe the proposed methods for the safe abandonment, removal, disposal, and/or
decommissioning of the development project assets; and

e Describe the plans for managing potential impacts as a result of decommissioning
activities through mitigation measures and monitoring.

The scope of this Plan covers the preliminary plans for the plugging and abandonment (P&A) of
development wells and the decommissioning of development project production facilities. As a
development project approaches the end of field life (e.g., several years prior to commencement
of decommissioning), it is envisioned that this Plan will be revised to cover the ultimate
decommissioning of the facility in compliance with applicable laws and regulations in effect at
that time, while also considering the technology and infrastructure available at that time. The
current scope of abandonment and decommissioning activities for development projects
includes:

e Subsurface—development wells;

o Subsea—trees, manifolds, jumpers, flowlines, umbilical, risers, and other subsea
equipment;

e Floating production, storage, and offloading vessel (FPSO)—marine vessel, topsides
facilities, and the vessel mooring system; and

o End of operations-related waste.

March 2022 1 Esso Exploration and Production
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2 STANDARDS AND LEGAL / REGULATORY FRAMEWORK

The offshore decommissioning process is regulated by a framework of international conventions
and guidelines, regional seas conventions, and national legislation. Guyana is currently a party
to some of these international conventions and guidelines that pertain to offshore
decommissioning, such as:

¢ United Nations Convention on the Law of the Sea;

o Basel Convention on the Transboundary Movement of Hazardous Wastes and their
Disposal; and

¢ International Maritime Organization (IMO) Guidelines for the Removal of Offshore
Installations and Structures (1989).

Globally, ExxonMobil employs good international oilfield practice for decommissioning and
abandonment. For offshore facilities, this includes utilizing IMO Resolution A.672(16) Guidelines
and Standards for the Removal of Offshore Installations and Structures on the Continental Shelf
and in the Exclusive Economic Zone as a basic standard worldwide, as well as the UK Offshore
Petroleum Regulator for Environment and Decommissioning’s (OPRED’s) “Offshore Oil and
Gas Decommissioning Guidance Notes” November 2018, (ANNEX A—A Guide to Comparative
Assessments). These embody that where a decision is made to allow an offshore installation,
structure, or parts thereof to remain on the seabed, this should be based on a case-by-case
evaluation (by the jurisdiction over the installation or structure).

For well P&A, ExxonMobil P&A guidelines are broadly consistent with Oil and Gas UK’s Well
Decommissioning Guidelines, Issue 6 (June 2018).

The decommissioning plan and strategy will be based on a notice of the intent for P&A of the
development wells and decommissioning the production facilities, which will be provided to the
appropriate Guyanese regulators, to obtain approval in accordance with the following
requirements, and/or with future applicable legislation:

¢ Environmental Protection Act, Cap 20:05
o Petroleum Exploration and Production Act (1986)

e Petroleum Exploration and Production (Amendment) Act (1992)

The project-specific Environmental and Socioeconomic Management Plans and the project-
specific Environmental Impact Assessments (EIAs) further identify these international
conventions, guidelines, and laws; summarize their relevance to the Project; and articulate the
environmental performance criteria they impose.

March 2022 2 Esso Exploration and Production
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3 MAJOR DECOMMISSIONING COMPONENTS AND
ACTIVITIES

3.1 Prior to Decommissioning

Near the time of decommissioning, Esso Exploration and Production Guyana Limited (EEPGL)
will develop a more detailed decommissioning plan, in consultation with the appropriate
Guyanese regulators. EEPGL will perform inspections, surveys, and testing to assess current
conditions that will provide the basis and required information to prepare a more detailed plan
for decommissioning. As part of that planning process, EEPGL will perform comparative
assessments of decommissioning options for the various facilities components, as described in
OPRED’s “Offshore Oil and Gas Decommissioning Guidance Notes” November 2018, (ANNEX
A—A Guide to Comparative Assessments), including facility components left in situ. The
assessments will assist in arriving at the final decommissioning recommendation. The
comparative assessment is designed to evaluate five (5) criteria—safety, environmental,
technical, societal, and economics—and to select the best option for the final decommissioning
plan. Consultation with stakeholders will also be conducted by EEPGL during decommissioning
planning. An updated End of Operations Decommissioning Plan will be submitted to the
appropriate Guyanese regulators in advance of commencing field work.

3.2 Development Wells

The objective of permanent well abandonment is to prevent escape of hydrocarbons to the
environment. Well abandonment is concerned with the isolation of rock formations that have
flow potential and is achieved by restoring suitable cap rock via placement of P&A barriers. P&A
barriers must be set adjacent to suitable cap rock and establish full lateral coverage (rock-to-
rock) across the well bore. The P&A barrier must be at a depth with a fracture gradient that
exceeds the highest anticipated future pressure from the intervals being abandoned. The
material, number, position, length, and placement of P&A barriers, and appropriate technology
(e.g., rig or tool selection) are based on assessment of well condition, formation fluids,
pressures, formation strength, potential flow rates, sustainability of potential flow, and
environmental impact. P&A barriers (wellbore and annulus) must be verified (for example
pressure tested, tagged, installation performance confirmed, logged or otherwise), as
appropriate for the specific barrier element in question. A representative P&A schematic from a
Stabroek Block exploration / appraisal well is shown on Figure 1. The schematic depicts zones
isolated with full lateral coverage (rock-to-rock) for the following:

1. Isolating reservoir from overlying zones; and

2. lIsolating any intermediate intervals with potential to flow to sea.
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Figure 2 depicts a representative P&A schematic for what is envisioned for a development well
P&A.

There is a range of complexities associated with well P&As. Because of this, EEPGL employs
an approach for this Plan that assumes a range of P&A methods. Some wells with lower P&A
complexity can be abandoned riserless using light well intervention (LWI) vessels. Based on
industry experience, there will also be a number of the wells that require riser-based heavy well
intervention (HWI) or P&A using a drilling rig.

In all cases, it is currently envisioned that the wellhead, tubing head, and potentially the
production tree will be left in place, consistent with current industry deep water practice where
the top of this equipment is lower than the subsea, umbilicals, risers and flowlines (SURF)
infrastructure.

Stabroek Block - Guyana
Post Execution Plug and Abandon

-

DF-WL=32m

TFMCUWD-15 LB-2M
18-3/4” HPWHH — 1033m DFE

Abandonment Plug #3

Positive pressure tested to 3350psi Cement Plug3

1227m-1327m
Viscous Pill

28” hole 1327m-1427m

17-1/2” hole

Abandonment Plug #2

Tagged TOC @ 2293m

Positive pressure tested to 3350 psi

Negative pressure tested to 1961 ppge

(200 psi under 8.5 ppge through base of Plug #3

Cement Plug2
2322m-2536m

WD =1006m
DF—ML= 1038m

36" Casing 1125m MD/TVD

Jetted to 87 m BML

1x TFMC WH w/ 2” Ext. Jtx 2” M95 Pin
: 1x36” X 2” X65 M95 Box x Pin

¢ 1x36” x 1.5” X65 M95 Box x M70 Pin

i 3x36” x 1.5” X65 M70 Box X Pin

1x 36" x 1.5” X65 M70x Jet

22" Casing — 1949.74 m MD/TVD
224.3 ppf, M95, Viper 1st

TOC - Mud Line

MS=11.7 ppge

36°C

i TOC: 2400m MD/TVD

and— ppge to top of plug #2)

12-1/4" hole
BHKA Cefnent
lug
2536m -
37p7.66m
BHKA Abandonment Plug #1

3-1/2" Sacrificial Tubing

Base MTC - 3504m MD /3492mTVD

Top Reservoir: 3735m MD /3722m TVD

Bottom Reservoir : 3841m MD / 3828m
Top Sand :3891m MD / 3879.66mTVD
Bottom Sand: 3914m MD / 3901mTVD

Actual Hole TD
3894m MD/ 3882m TVD
BHST-103°C

Figure 1: Representative Exploration / Appraisal Well P&A Schematic

TOL: 2577m MD/TVD

13-5/8” Casing - 2646m MD/TVD
88.2# Q-125HC Hydril 523
MS=13.4 ppge

‘: TOC:3250m MD/ 3292 m TVD

E VCA Packer @ 3692m MD / 3679 m TVD:

E Top MFIV @ 3727m MD/ 3716 TVD:

Top of Sump Packer @ 3777mMD/ 3765 m TVD:

\ 9-7/8"x9-5/8” Liner—3891m MD / 3880m TVD / 0.0° incl.
Top of Shoe Track — 2921m MD / 3908m TVD / 0.0 incl.
9-7/8", 62.8 ppf, Q-125HC, Hydril SLX

9-5/8", 53.5 ppf, P-110, Hydril MAC (Shoe Track)

NOTE: Schematic not drawn to scale
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[ TFMC Tubing Head Spool |
| TEMC UWD-15 LB-2M

36" Casing

Plug #3

Near Surface

2 N
20" Casing
P&A Plug #2
At 13-3/8" Shoe
13-3/8" Intermediate / = :g N
Casing

l DHPT / Cl Mandrel

DOHPT + 51 #
Al Mandrel

P&A Plug #1

Between DHPT Gauge ik s
& Production Packer
Production Packer

9-5/8" x 10-3/4"
Production Casing

Lower Completion Screens

8-%" Hole TD L J
Figure 2: Representative Development Well P&A Schematic if Production Tree is Removed
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3.3 Subsea Equipment

As part of the decommissioning process, all risers, pipelines, umbilicals, and other subsea
equipment will be safely and properly isolated, de-energized, and flushed to remove
hydrocarbons and any hazardous materials to a suitable level prior to being taken out of service.

It is currently envisioned that the risers, pipelines, umbilicals, and subsea equipment will be
disconnected after flushing and preparation and left in situ on the seafloor at the production
location. Alternative strategies will be considered and may be selected during detailed
decommissioning plan development based on the results of the comparative assessments
discussed previously.

As an example, one of the options that is planned to be evaluated through a comparative
assessment is recovering risers vs. abandoning in place. Additional subsea components that
will be evaluated by comparative assessment are:

o Well heads, manifolds, Pipeline End Terminations (PLETS), suction piles, and other
subsea equipment;

e Pipelines and umbilicals; and

¢ Risers and mooring lines.
3.4 FPSO

The FPSO will be disconnected from its mooring system, removed from the production location,
and towed to a new location for re-use or decommissioning. The FPSO anchor piles and
mooring lines are expected to be disconnected and abandoned in place on the seafloor at the
production location, consistent with current standard industry practice, unless an alternative
strategy is selected based on the results of the comparative assessment.

3.5 Decommissioning Waste

Waste streams associated with decommissioning activities, including hazardous and non-
hazardous wastes, will be managed and disposed of in accordance with applicable Guyanese
regulations, applicable international conventions and guidelines, and standard industry practice.
Methods may include injection downhole into the reservoir for certain types of wastes,
separation and incineration offshore for certain types of wastes, or transport to onshore waste
management facilities for management and disposal for certain types of wastes. This includes
any waste streams found to contain Naturally Occurring Radioactive Material (NORM). Further
details on waste management can be found in EEPGL’s Comprehensive Waste Management
Plan. Infrastructure for waste management is expected to continue to develop as the
development projects approach the end of their production stages, and a more comprehensive
plan for waste management will be developed at that time.
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4 MITIGATION AND MONITORING

There will be areas of disturbance at the sea surface and the seafloor associated with the end of
operations activities, as noted in the project-specific EIAs. The Project Development Area (PDA)
for each project will be the site of marine vessel activity for the duration of the decommissioning
program as support vessels transfer supplies and personnel to and from the PDA. All
disturbances at the sea surface will be temporary in nature. Disturbances at the seafloor will be
associated with the decommissioning of the development wells, FPSO mooring lines, and SURF
equipment.

EEPGL will implement measures to manage potential decommissioning-related impacts as
listed in Sections 4.1 and 4.2.

4.1 Description of Embedded Controls for Decommissioning

This section of the Plan identifies the embedded controls that EEPGL will implement to reduce
potential environmental and socioeconomic impacts related to decommissioning activities.
Additional embedded controls that are specific to the decommissioning stage may be identified
during the future comparative assessments performed by EEPGL:

¢ Maintain marine safety exclusion zones with a 500-meter (~1,640-foot) radius around
major decommissioning vessels to prevent unauthorized vessels from entering areas
with an elevated risk of collision.

e Regularly maintain equipment, marine vessels, vehicles, and helicopters and operate
them in accordance with manufacturers’ guidance and/or Company and Operator best
practices, as applicable, and at their optimal levels to reduce atmospheric emissions and
sound levels to the extent reasonably practicable.

e Shut down (or throttle down) sources of combustion equipment in intermittent use where
reasonably practicable in order to reduce air emissions.

e Use secondary containment for storage of bulk fuel and hazardous materials, where
practicable.

e Regularly check pipes, storage tanks, and other equipment associated with storage or
transfer of hydrocarbons/chemicals for leaks.

o For wastewater released from the onboard sewage treatment plant, comply with aquatic
discharge standards in accordance with International Convention for the Prevention of
Pollution by Ships, 1973, as modified by the Protocol of 1978 (MARPOL 73/78)
regulations.

e For those wastes that cannot be reused, treated, or discharged/disposed on the major
decommissioning vessels, manifest and safely transfer them to appropriate onshore
facilities for management.

¢ Periodically audit waste contractors to verify appropriate waste management practices
are being used.

March 2022 7 Esso Exploration and Production
Guyana Limited (EEPGL)



Preliminary End of Operations Decommissioning Plan
for Guyana Development Projects

o Treat bilge water in accordance with MARPOL 73/78, as applicable.

e Provide awareness training to Project-dedicated marine personnel to recognize signs of
marine mammals at the sea surface. Provide standing instruction to Project-dedicated
vessel masters to avoid marine mammals (inclusive of riverine mammals) and marine
turtles while underway and reduce speed or deviate from course, when possible, to
reduce probability of collisions.

e Provide standing instructions to Project-dedicated vessel masters to reduce their speed
within 300 meters (984 feet) of observed marine mammals and marine turtles, and to not
approach the animals closer than 100 meters (328 feet).

e Provide standing instruction to Project-dedicated vessel masters to avoid any identified
rafting seabirds when transiting to and from PDA.

o Observe standard international and local navigation procedures in and around the
Georgetown Harbour and Demerara River, as well as best ship-keeping and navigation
practices while at sea.

e Subject Project workers to health screening procedures to minimize risks of transmitting
communicable diseases.

e Procure Project goods and services locally when available on a timely basis and when
they meet minimum standards and are commercially competitive.

o Employ Guyanese citizens having the appropriate qualifications and experience where
reasonably practicable. Partner with select local institutions and agencies to support
workforce development programs and proactively message Project-related employment
opportunities.

e Use an established Safety, Security, Health, and Environment (SSHE) program to which
all Project workers and contractors will be required to adhere to mitigate against risk of
occupational hazards. Ensure all workers and contractors receive training on
implementation of these principles and are required to adhere to them in the daily
execution of their duties.

¢ Maintain an Oil Spill Response Plan (OSRP) to ensure an effective response to an oll
spill, including maintaining the equipment and other resources specified in the OSRP
and conducting periodic training and drills.

o Where practicable, direct lighting on and major Project vessels to required operational
areas rather than at the sea surface or skyward. Ensure lighting on vessels adheres to
maritime safety regulations/standards.

4.2 Description of Mitigation Measures for Decommissioning

This section of the Plan identifies the mitigation measures that EEPGL will employ to mitigate
potential environmental and socioeconomic impacts related to decommissioning activities.
Additional mitigation measures that are specific to the decommissioning stage may be identified
during the future comparative assessments performed by EEPGL.:
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¢ Quantify and report direct greenhouse gas emissions from Project offshore facilities and
from offshore and onshore Project activities by EEPGL and its dedicated contractors on
an annual basis in accordance with internationally recognized methodologies.

¢ Notices to Mariners are issued through the Maritime Administration Department for their
communication with the public, and information is provided to the Department of
Fisheries for their distribution to stakeholders (including associations, co-ops, and
fisherfolk) within the fishing industry in country, regarding movements of major marine
vessels to aid them in avoiding areas with concentrations of Project vessels and/or
where marine safety exclusion zones are active.

¢ Augment ongoing stakeholder engagement process (along with relevant authorities) to
identify commercial cargo, commercial fishing, and subsistence fishing vessel operators
who might not ordinarily receive Notices to Mariners and, where possible, communicate
with them regarding major vessel movements and marine safety exclusion zones.

e Proactively communicate the Project’s limited staffing requirements for decommissioning
as a measure to reduce the magnitude of potential population influx to Georgetown from
job seekers.

¢ Adopt, and implement as needed, a Chance Find Procedure that describes the reporting
requirements in the event of a potential chance find of heritage or cultural resources
during decommissioning activities.

¢ Require Project workers to adhere to a Worker Code of Conduct, which will address
shore-leave considerations.

e Use a dedicated medical provider on board major decommissioning vessels to
complement the services of the local private medical clinic used by the Project, and
procure a dedicated ambulance to avoid overwhelming the local medical infrastructure.

4.3 Description of Monitoring Program

An inspection will be performed following final P&A of wells and decommissioning of facilities if
any anomalies were identified with the decommissioning barrier verifications. If required, the
scope and frequency of offshore post-decommissioning inspection should be determined by the
Entities under Contract, but as a minimum it would be performed twice (utilizing a remotely
operated vehicle, drones, or other available technologies) within 15 months of the completion of
all decommissioning work. The first inspection would be performed within 90 days of completing
the decommissioning work. The second inspection would be done no sooner than 12 months
from the completion of the decommissioning work, but within 15 months. In the unlikely event
that shortly after decommissioning a leak occurs indicating that the P&A work was potentially
defective, EEPGL would respond and address the issue to ensure proper abandonment.
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5 SCHEDULE

End of operations/decommissioning planning activities are expected to begin approximately 3 to
5 years before the end of field life for a project. A comparative assessment will be performed in
accordance with IMO guidelines in effect at the time, which considers environmental and
socioeconomic aspects. EEPGL will notify the relevant Guyanese regulators approximately

2 years prior to the planned decommissioning of the field facilities and will submit an updated
End of Operations Decommissioning Plan, including a Well Abandonment Plan for development
wells that will be in place at the time of field facility decommissioning, for approval. The updated
plan would be approved prior to the commencement of abandonment and decommissioning
activities in the PDA.

The notional schedule for decommissioning is shown below.

Activity Year 1 | Year 2 | Year 3 | Year 4 | Year § | Year 6
De com missioning FPSO Sai.i Well P&Aé
Planning Begins : ; CoP : Away ! Completé
Milestones <& < <
Engineering/Regulatory/Procurement i
Facilities Decommissioning _
Mobilization - i
FPSO Prep : :

Pipeline/Umbilical Flushing
FPSO Disconnection -

FPSO Tow & Dismantling

. .
wel g I R
I

Rig Prep

Plug and Abandonment

Site Clearance/Monitoring . !

Figure 3: Notional Decommissioning Schedule (if post-decommissioning monitoring is required)
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6 INFORMATION MANAGEMENT AND REPORTING

Reporting requirements for decommissioning activities include those stipulated in the following:

e Applicable laws and regulations in Guyana; and

¢ Project-specific commitments contained in regulatory filings and Project-specific
agreements.

Decommissioning-related reporting to be provided may include, but is not limited to:

e Decommissioning activities being carried out (e.g., vessels used, surveys conducted,
Wells P&A, equipment decommissioned and removed and/or left in-situ);

e SSHE reports;

e Emergency/incident reporting;

o Summary of waste volumes/types disposed;

e Air emissions;

o Wastewater discharges;

e Fuel consumption (e.g., from supply/support vessels, helicopters, etc.); and

o Close-out reporting at the conclusion of decommissioning activities.

7  TRAINING AND ENVIRONMENTAL AWARENESS

EEPGL will appoint suitably competent staff and develop and implement training and orientation
programs so that requirements are well understood and systematically applied.

EEPGL personnel will be provided with training appropriate to their level of responsibilities on
key environmental, regulatory, and socioeconomic issues and on the required mitigation,
monitoring, and reporting measures.

Training may be provided in a variety of means, including formal training as well as informal
training such as briefings, toolbox talks, and coaching. Other training may take the form of on-
the-job training in specific elements or tasks or the provision of specific skills as necessary.
These and other means (such as posters, signs, site newsletters, etc.) may be used to promote
SSHE awareness. Orientations will be provided to verify that personnel understand expectations
and requirements on arrival to a particular work location or vessel.

EEPGL will verify that its contractors supporting the decommissioning activities have
implemented a training and orientation program that is consistent with EEPGL competency
requirements.
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8 COMPLETION OF DECOMMISSIONING ACTIVITIES AND
RELEASE OF LIABILITY

The relevant Guyanese regulators will have access to the work site during the decommissioning
activities to monitor and witness the final completion of the work. After the completion of well
P&A and facilities decommissioning work, EEPGL will submit a final decommissioning report to
the relevant Guyanese regulators that will include a description of the scope of work performed,
work logs, final inspection reports, videos, and photos, as applicable. The relevant Guyanese
regulators will be requested to review the submitted report and issue a certificate of completion
of the decommissioning work as well as a certificate of release of liability within 60 days of
completion of final inspection.
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APPENDIX A LIZA PHASE 1 DEVELOPMENT PROJECT OVERVIEW
A1 Introduction

Esso Exploration and Production Guyana Limited (EEPGL)*, together with its co-venturers Hess
Guyana Exploration Limited and CNOOC Petroleum Guyana Limited, is the operator for the first
phase of development of the Liza field in the eastern half of the Stabroek Block (hereafter
referred to as the Liza Phase 1 Development Project, or the Project); the area that is being
developed as part of the Project is located approximately 190 kilometers (120 miles) northeast
of the coastline of Georgetown, Guyana (Figure A-1).
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Figure A-1: Location of the Liza Phase 1 Project Development Area within Stabroek Block

1 EEPGL is the operator of the Project, and is used in this appendix to represent the co-venturers.
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A2 Project Overview

The Project consists of the drilling of up to 17 development wells (including production, water
injection, and gas re-injection wells); installation and operation of subsea, umbilicals, risers and
flowlines (SURF) equipment; and installation and operation of a floating production, storage,
and offloading (FPSO) vessel in the eastern half of the Stabroek Block (Figure A-2). Onshore
logistical support facilities and marine/aviation services will be utilized to support each stage of
the Project. The various components shown on Figure A-2 are further described in the relevant
drilling, SURF, and FPSO sections in Chapter 2 of the Liza Phase 1 Development Project
Environmental Impact Assessment.
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APPENDIX B

B.1 Introduction

LIZA PHASE 2 DEVELOPMENT PROJECT OVERVIEW

Esso Exploration and Production Guyana Limited (EEPGL)3?, together with its co-venturers Hess
Guyana Exploration Limited and CNOOC Petroleum Guyana Limited, is the operator for the
second phase of development of the Liza field in the eastern half of the Stabroek Block
(hereafter referred to as the Liza Phase 2 Development Project, or the Project); the area that will
be developed as part of the Project is located approximately 183 kilometers (114 miles)
northeast of the coastline of Georgetown, Guyana (Figure B-1).
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Figure B-1: Location of the Liza Phase 2 Project Development Area within Stabroek Block

2 EEPGL is the operator of the Project, and is used in this appendix to represent the co-venturers.
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B.2 Project Overview

The Project will consist of the drilling of up to 33 development wells (including production, water
injection, and gas re-injection wells); installation and operation of subsea, umbilicals, risers and
flowlines (SURF) equipment; and installation and operation of a floating production, storage,
and offloading (FPSO vessel) in the eastern half of the Stabroek Block (Figure B-2). Onshore
logistical support facilities and marine/aviation services will be utilized to support each stage of
the Project. The facility layout will continue to evolve during the design development process.
The various components shown on Figure B-2 are further described in the relevant drilling,
SURF, and FPSO sections in Chapter 2 of the Liza Phase 2 Development Project
Environmental Impact Assessment.
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APPENDIX C PAYARA DEVELOPMENT PROJECT OVERVIEW
CA Introduction

Esso Exploration and Production Guyana Limited (EEPGL)3, together with its co-venturers Hess
Guyana Exploration Limited and CNOOC Petroleum Guyana Limited, is the operator for the
third development in the eastern half of the Stabroek Block (hereafter referred to as the Payara
Development Project, or the Project); the area that will be developed as part of the Project is
located approximately 207 kilometers (128 miles) northeast of the coastline of Georgetown,
Guyana (Figure C-1).
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Figure C-1: Location of the Payara Project Development Area within Stabroek Block

3 EEPGL is the operator of the Project, and is used in this appendix to represent the co-venturers.
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C.2 Project Overview

The Project will consist of the drilling of up to 45 development wells (including production, water
injection, and gas re-injection wells); installation and operation of subsea, umbilicals, risers and
flowlines (SURF) equipment; and installation and operation of a floating production, storage,
and offloading vessel (FPSO) in the eastern half of the Stabroek Block (Figure C-2). Onshore
logistical support facilities and marine/aviation services will be utilized to support each stage of
the Project. The facility layout will continue to evolve during the design development process.
The various components shown on Figure C-2 are further described in the relevant drilling,
SURF, and FPSO sections in Chapter 2 of the Payara Development Project Environmental
Impact Assessment.
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APPENDIX D YELLOWTAIL DEVELOPMENT PROJECT OVERVIEW
D.1 Introduction

Esso Exploration and Production Guyana Limited (EEPGL)4, together with its co-venturers Hess
Guyana Exploration Limited and CNOOC Petroleum Guyana Limited, is the operator for the
fourth development in the eastern half of the Stabroek Block (hereafter referred to as the
Yellowtail Development Project, or the Project); the area that will be developed as part of the
Project is located approximately 203 kilometers (126 miles) northeast of the coastline of
Georgetown, Guyana (Figure D-1).
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4 EEPGL is the operator of the Project, and is used in this appendix to represent the co-venturers.
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D.2 Project Overview

The Project will consist of the drilling of approximately 45 to 67 development wells (including
production, water injection, and gas re-injection wells); installation and operation of subsea,
umbilicals, risers and flowlines (SURF) equipment; and installation and operation of a floating
production, storage, and offloading vessel (FPSO) in the eastern half of the Stabroek Block
(Figure D-2). Onshore logistical support facilities and marine/aviation services will be utilized to
support each stage of the Project. The facility layout will continue to evolve during the design
development process. The various components shown on Figure D-2 are further described in
the relevant drilling, SURF, and FPSO sections in Chapter 2 of the Yellowtail Development
Project Environmental Impact Assessment.
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1. Introduction

1 INTRODUCTION

The Government of Guyana is conscious of the need to preserve and protect the environment
and seeks to safely develop its oil and other mineral resources. It recognizes that a degree of
risk is associated with the infrastructure built to support the development of these resources
thus it's incumbent for organizations with oil spill risk potential to accept that oil spill response
preparedness is a nhecessary function of their business.

This Qil Spill Response Plan (OSRP) delineates responsibilities for the operational
preparedness, efficient response to, containment of and/or recovery to marine and terrestrial
ecosystem emergencies, which could result from an unplanned discharge or release of a
petroleum product. Furthermore, it addresses the engagement between the Operator (Esso
Exploration and Production Guyana Limited [EEPGL]), the Guyana Authorities (e.qg.,
Environmental Protection Agency [EPA], Civil Defense Commission [CDC], Maritime
Administration Department (MARAD), and Guyana Coast Guard [GCG]), the ExxonMobil
Corporate support team, and use of third-party support organizations.

This document is a country-wide management plan’ which covers all aspects of EEPGL’s
operations in Guyana as they pertain to unplanned spillage events. The information in this
document serves as a supplement to, and not replacement for, the information in the EEPGL
Emergency Response Plan (ERP). The information in the ERP continues to apply in the case of
an unplanned spill-related event including but not limited to incidents associated with the
shorebases utilized by EEPGL as well as the offshore operations in the geographic response
area, including the possibility of hydrocarbon and chemical releases, search and rescue,
offshore medical evacuation, medical emergency, fatality, fire or explosion at a work site, natural
disaster, and security or civil disturbance. While the ERP is the primary document for use in all
emergencies, it is supplemented by this OSRP in the specific case of an oil spill. This document
addresses information specific to spill contingency or mitigation, response and recovery
activities not covered in the ERP.

The OSRP is a “evergreen document” that will be revised or amended as Project development
progresses and production operations commence in response to changing circumstances,
lessons learned, or other appropriate reasons. This document supersedes previously published
EEPGL Oil Spill Response Plans.

1.1 Scope

Given the sensitivity to many of the resources that could potentially be impacted by an
unplanned discharge or release, EEPGL has conducted multiple risk assessments and
identified various spillage-type scenarios, including spills of different types of hydrocarbons

' Noted in EEPGL Environmental Impact Assessments, under the Environmental and Socioeconomic Management
Plan (ESMP) Chapter, the OSRP is a specific management plan following the ESMP guiding principles.
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(e.g., crude oil, marine diesel, fuel oil, lubricating oil, NADF), with several being applicable for
spills at the shorebase(s) and on vessels in the Demerara River estuary (e.g., from a supply
vessel) or in the Atlantic Ocean (e.g., from a well, drillship, supply vessel, tanker, FPSO). This
ORSP describes the spillage response framework, equipment and facilities used to tactically
response, and how the organization will collaborate with Guyana agencies.

1.1.1 Response Priority

The primary response objectives of all countermeasure operations will be to minimize the threat
to human health, ensure the safety of the responders and the public, reduce the impact to the
environment by protecting terrestrial and marine ecosystems as well as other economically
relevant facilities and amenities at risk.

1.1.2 Covered Operations

EEPGL will be drilling, producing, processing, storing, and offloading oil as its core activity, and
has proactively embedded many controls into the Project design to prevent and/or mitigate a
loss of containment or spill from occurring.

This document covers all of EEPGL’s business operations in Guyana, and is focused on those
operations where there is a risk of a spillage or release of product to the environment, such as
but not limited to:

o Exploration operations (e.g., exploration and appraisal drilling, seismic surveys)

¢ Project development (inclusive of all phases, e.g., drilling, installation, production
operations, decommissioning)

e Other supporting field operations (e.g., marine logistics, aviation logistics, and ancillary
survey programs such as geotechnical, geophysical, environmental, metocean)

1.2 Regulatory Requirements

The legal framework consists of key general and resource-specific environmental and
socioeconomic laws that have either a direct or indirect relevance to the management of
potential impacts from oil and gas development. Statutes that impose specific legal obligations
on EEPGL under Guyana law include, but are not limited to:

e The National Constitution of Guyana
e The Environmental Protection Act

¢ The Guyana Geology and Mines Commission Act
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o The Defence (Amendment) Act 1990 (also referred to as the Coast Guard Act);
e Maritime Zones Act 2010;

e Guyana Energy Agency (Amendment) Act 2003

e The Petroleum (Exploration and Production) Act

e Petroleum and Petroleum Products Regulations 2014

e Environmental Protection (Hazardous Waste Management) Regulations 2000
e Environmental Protection (Water Quality) Regulations 2000

e Protected Areas Act 2011

¢ Wildlife Conservation Management Act 2016

Resource-specific environmental and socioeconomic laws and associated regulatory reporting
requirements are covered in either EEPGL’s Emergency Response Plan (ERP) or in the
Environmental Impact Assessment (EIA) for the respective Projects.

1.2.1 National Oil Spill Contingency Plan (NOSCP)

The Government of Guyana sees the importance of defining measures that can aid in the
prevention and if unavoidable, prompt effective actions to minimize the harm which may result
from an unplanned spillage or chemical release into the environment. In August 2020, under
the Chairmanship of the Civil Defense Commission (CDC), the National Oil Spill Committee
created and submitted to the Government of Guyana the National Oil Spill Contingency Plan
(NOSCP) which is a Hazard Specific Annex or Sub-Plan to the Guyana National Multi-Hazard
Disaster Preparedness and Response Plan.

Key aspects of the Guyana National Qil Spill Contingency Plan are highlighted below:

e The CDC is the lead agency for maintaining the oil spill response plan, which includes
the management of the National Emergency Operating Centre (NEOC).

¢ Defines lead incident positions and use of the Incident Command System. Authoritized
incident management positions are:

— The Competent National Authority or CNA (Incident Commander) is the Director
General, CDC

— Deputy Incident Commander (Maritime) is the Director Maritime Safety, MARAD

— Deputy Incident Commander (Land) is the Chief Executive Officer, Guyana Energy
Agency

e Defines agency specific Lead / Support responsibilities based on response type

e Any oil spill (as defined) over 5 gallons shall be reported to the respective National
Focal Point (NFP) — MARAD for maritime, or GEA if on land.
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Annexes provide are but not limited to the following reference/guidance:
— Agency contact lists

— Use of Dispersants criteria

— In-Situ Burning protocols

— Deep Water Response Requirements

Reference: National Oil Spill Contingency Plan, dated Aug 2020

1.2.2 International Conventions & Agreements

The Government of Guyana is signatory to and has ratified the following international
conventions on the oil and gas industry:

International Oil Pollution Preparedness and Response Cooperation (OPRC) Convention
(1990)

The Civil Liability Convention (1992)
The International Oil Pollution Compensation Fund (1992)

The International Convention for the Prevention of Pollution from Ships of 1973, as
modified by the protocol of 1978 relating thereto (MARPOL 1973/1978)

Bilateral Agreements with Trinidad and Tobago, and Suriname

1.2.3 Transboundary Impacts

Working jointly with the Government of Guyana and, as appropriate, with the government(s) of
other potentially impacted jurisdictions to support bi-lateral oil spill response agreements in the
region, in alignment with the principles and protocols of the Guyana National Qil Spill
Contingency Plan. In the event that there is an oil spill incident that impacts areas outside the
Guyana Exclusive Economic Zone, EEPGL—uwith support and approval from the Government of
Guyana—will work closely with representatives for the respective locations to:

Coordinate oil spill response operations and communication between different command
posts in the region;

Create a spill-specific transboundary workgroup to manage waste from a product
release—including identifying waste-handling locations in the impacted regions and
managing commercial and legal issues;

Work with nominated spill response vessel owners/operators to identify places of refuge
in the impacted regions where vessels could go for repairs and assistance;
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o Determine how EEPGL and the impacted regional stakeholders can work together
during a spill response to allow equipment and personnel to move to assist in a spill
response outside the region while still retaining a core level of response readiness within
the jurisdictions;

e Determine spill-specific financial liability during a response to a transboundary event;
and

¢ On a spill-specific basis, work with local communities within the impacted areas to raise
awareness of oil spill planning and preparations.

1.3 Shared Services and Contractual Relations

Standing contracts with Qil Spill Response Organizations, equipment and personnel providers,
and other mutual aid agreements shall be maintained as business activities warrant. These
resources are documented within the EEPGL Emergency Response Plan (ERP).

1.4 Using the Document

The principal users of the Plan include EEPGL employees and contractors, government officials
(as appropriate), and other personnel that are expected to participate in or are concerned with
response activities and recovery operations.

1.5 OSRP Owner Responsibility

Owner and Administrator: The EEPGL Environmental and Regulatory Manager is the Owner
of the EEPGL OSRP and the EEPGL Project Environment and Regulatory Manager is the Plan
Administrator.

Plan Review: The OSRP Administrator and Owner review and update this plan on a periodic
basis, including any time a significant change occurs to:

o As stated in the Introduction, this is an “evergreen document” and will be managed as
EEPGL in-country operations change, spill response strategies/tactics evolve, spill
response capabilities grow, and/or regulatory requirements dictate; or as a result of
application of key learnings from a response or exercise/simulation/drill reveal.

Site Specific Plans: Other Activity or Site-specific ERPs for shorebases and those individual
vessels owned and operated by others are the responsibility of the site-specific Emergency
Response owners and administrators for those companies. These include the following planned
vessel Shipboard Oil Pollution Emergency Plans (SOPEPs).
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¢ ONSHORE

— Fuel Storage Terminal Owner/Operator ERP; and
— Shorebase(s) Owner/Operator ERP.
e OFFSHORE

— FPSO(s) Owner/Operator SOPEPs;
— Conventional Crude Oil Tanker Owners/Operators SOPEPs;
— Dirillship Owners/Operators SOPEPs; and
— Other Installation, Supply, Support Vessel Owners/Operators SOPEPs.

EEPGL’s On-Scene Incident Commander will communicate and coordinate with the owners /

operators of such assets to ensure they have effectively implemented their ERP / SOPEP in the
event of an unplanned spill or release.
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2 EMERGENCY MANAGEMENT

Emergency management is the organization and management of the resources and
responsibilities for dealing with all aspects of emergencies. The aim is to reduce the harmful
effects of all hazards, including disasters.

2.1 Response Relationships

Fundamentally, Emergency Management consist of the following focus areas or combinations

thereof:

Emergency Response — Is the initial recognition of an abnormal condition or unplanned
incident is occurring, rising awareness, taking protective measures, and initiating
immediate mitigation actions. These emergencies are usually small-scale, localized
incidents which tend to resolve quickly using local resources. However, even small-scale
emergencies can escalate when initial efforts, preparedness, equipment or other
resources are insufficient. From the ICS Planning cycle this is the reactive phase, e.g., a
life safety, process safety demand on safety system, or limited environmental impact.

Business Continuity — a proactive phase event triggered by an outcome other than the
usual or expected business process or operating environment. It addresses program or
system risks for an exceptional hazard or loss that would have catastrophic business
consequences.

Disaster Recovery or Consequence Management — Is when an unplanned occurrence or
loss of containment — spillages, gas releases, product igniting, explosion or catastrophic
source control failure — leads to a prolonged impact moving beyond the reactive phase
capabilities, requiring continuous response endeavors and extended recovery efforts.
These crisis or disasters are typically large-scale, exceed local response tactics and
resources, and potentially extend across geographic boundaries.

211 Localized Emergency Response Efforts

Each operating location maintains an Emergency Response Team (ERT) governed by their
Facility Response Plan (FRP) that addresses the immediate actions required upon the
discovery of an abnormal condition or emergency. This OSR Plan may highlight some
tactics, including the notification process, but it is not intended to be all inclusive of initial
response actions.
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2.1.2 Business Continuity

Business continuity efforts are not subject to the OSR Plan.

2.1.3 Consequence Management / Disaster Recovery

The primary focus of the Qil Spill Response Plan is to mitigate consequences, address
response and recovery efforts associated with unplanned spillage or release of a product to
the environment. Such consequences, include the elimination and maximum collection of
spilled products in order to prevent its approach to the coast and subsequent stranding on
the shoreline.

2.2 Geographic Response Area

A geographic response survey captures coastal and shoreline waterways, and highlights
sensitive natural, cultural and economic resources. By identifying these geographic response
areas, its allows EEPGL to tailor a spill response and protect a specific sensitive area from
potential impacts following an unplanned release or discharge.

Oil spill modeling, based on various spill scenarios, has determined potential natural geographic
areas that could be impacted by an unplanned spillage. Based on this modeling, the
geographic response area generally covers Guyana'’s territorial waters North / Northwest of
Georgetown. Although it is unlikely a fully mitigated oil spill would reach outer Guyana territorial
waters, EEPGL’s geographic response areas do extend into other regional territories including
those of Venezuela, Trinidad and Tobago, and the Lesser Antilles. EEPGL maintains the
capability to broaden its geographic response area as needed.

EEPGL will manage and coordinate the response efforts primarily from Georgetown, Guyana.
As appropriate, EEPGL has the capability to setup support operations from other countries,
where it is safe to operate, and where the authorities allow such support within their
jurisdictions.

2.3 Tiered Response Overview

ExxonMobil has a tiered response approach to oil spill planning globally. Table 2-1 summarizes
the tiered response approach and chain of command for operational coordination of an incident
adopted by EEPGL which is in agreement with the Guyana National Oil Spill Contingency Plan.
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Table 2-1: Tiered Oil Spill Response Approach

Description Operational Coordination of Incident

I |Incident is small or incipient stage, under On-scene Emergency Response Team (EEPGL
control, and may involve a local company- or designated contractor) is responsible for
managed resource response. managing the incident.

(Local Response)

Il |Incident is larger, partial controlled or spill EEPGL onshore IMT will, typically, manage the
source not immediately under control, and incident, supported by the on-scene ERT and
involves mutual aid cooperative response. regional / international Oil Spill Response
(Reqiona| Response) Organizations (OSROS)

Il |Incident is large, uncontrolled, requires EEPGL onshore IMT, complemented by RRT,
prolonged response and specialized resources. |will manage the incident, supported by the on-
(International Response) scene ERT and regional / international OSROs.

The on-site ERT will manage Tier | incidents in accordance with the site-specific ERP covering
its field operations and rely on resources locally available to the asset (e.g., FPSO).

Figure 2-1 depicts the emergency response escalation model, which further defines the
operational coordination responsibilities in Table 2-1. EEPGL will proactively obtain additional
support and resources to reduce the impact of a spill in the unlikely event it has the potential to
exceed Tier | capabilities.
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Response Team
Key References
Response Type

Guyana OSRP,
Tier 11l National / Guyana ERP,
International Work site-
Response specific ERP

(as applicable)

P -

Guyana OSRP,
Tier |l Regional Guyana ERP
Response

P

P

Work site-
Tier | Local specific ERP
Response

Figure 2-1: Emergency Response Escalation Model

For incidents that may exceed Tier | capabilities, spill response resources including an EEPGL
supported Incident Management Team (IMT) and specialized contractors, such as Oil Spill
Response Limited (OSRL) in Southampton, UK?, as well as other regional Qil Spill Response
Organizations (OSROs), will be activated to provide immediate incident management support.

Consistent with international response protocols, EEPGL’s spill management team will
maintains contact with the appropriate authorities in Guyana and any other affected countries,
which will include rapid development of a plan to identify and engage potentially affected
stakeholders and communities. EEPGL continues to work cooperatively with Guyanese
regulators, agencies, and interested stakeholders.

To supplement in-country response resources, EEPGL is collaborating and pursuing other
cooperatives with regional OSRO(s) to support Tier I+ spill response efforts, should additional
OSROs with appropriate capabilities be identified, and should there be interest among other
regional organizations in industry to participate. Whether using a direct agreement or a
cooperative, Tier I+ oil spill response readiness in-country is critical, as such spills could
potentially have transboundary impacts to neighboring countries.

2 OSRL merged with the Clean Caribbean and Americas (CCA) cooperative in 2013. The hertitage CCA equipment
base and personnel located in Ft. Lauderdale, FL, are now an integral part of a larger global response co-operative
under the name OSRL.
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3 PLANNING AND SCENARIO DEVELOPMENT

The best scenario is to never have an oil spill, and the EEPGL workforce takes significant
precautions to prevent spills from occurring. Although the goal is to prevent spills, it also
includes ensuring the protection of our shared values — local businesses, health and safety of
the community, regional industries and sensitive ecosystems — thus, preparing for a potential oil
spill response is essential. Should an unlikely event occur, well-defined strategies and access
to selective response capable tools and resources will enable a successful outcome.

3.1 Spill Properties and Behaviors

The physical and chemical changes oil undergoes in an aquatic environment is collectively
known as weathering. Understanding the release behavior is vital to implementing an optimal
spill response strategy. Important factors that influence the behavior and fate of spilled oil
include:

¢ Physical and chemical characteristics, such as viscosity, specific gravity, volatility, and
maximum water content.

e The quantity of oil spilled

o The prevailing weather and sea state conditions

The figure below depicts these processes, which are further described in the Oil Spill Response
Field Manual published by ExxonMobil.
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Figure 3-1: Processes Acti ng on Spilled Oil

Today, oil modeling programs account for the regions weathering effects and oil behavior
characteristics to accurately predict physical movement, evaporation and dispersion transfer
amongst other weathering results.

3.2 Unplanned Hydrocarbon Release Sources

A small degree of unplanned risks is associated with the development of Guyana’s natural
resources despite the engineering design and selection, mitigative and preventive measures
incorporated, and continuous hazard awareness focus of facility personnel. The majority of
these unplanned events or accidents are attributed to minor occurrences (i.e., dropped objects,
slipping or tripping incidents, minor fluid spillage within containment, etc.) and a few could result
in a worker injury, generally they would not impact the environment or the receptors noted within
the Environmental Impact Assessments.

For a selected group of unlikely but possible events various hydrocarbon release scenarios in
terms of location, hydrocarbon type, volume, and potential environmental impacts were studied.
Table 3-1 summarizes the possible hydrocarbon release scenarios and classifies the potential
consequence in terms of the Plan’s tiered response approach. These scenarios are generally
representative of the range of risks associated with the FPSO Development Projects,
Exploration Drilling, and Production Operations, with the exception of the Worst-Case Discharge
(WCD) scenarios.

Ultimately, the key is to prevent oil spills rather than respond to them. Today, EEPGL and other
industry organizations continue to advance spill control technology to reduce, control, and
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eliminate accidental releases. These pioneering efforts will further reduce the frequency,
release volume, and / or duration of accidental releases going forward.

The following are examples of potential locations where a hydrocarbon release during EEPGL
operations in Guyana could occur:

e Guyana fuel terminal;

o Guyana shorebase(s);

e Trinidad shorebase;

e Drillship(s);

o FPSO(s);

e Tankers (during offloading from FPSO)

¢ Installation vessel(s);

e Marine support vessel(s); and

e Survey vessel(s).

Section 13 provides details of potential response strategies for each identified scenario. Section
6 details response resources available to EEPGL.

3.3 Potential Release Scenarios

Hydrocarbons potentially released include crude oil, marine diesel, fuel oil, aviation fuel,
lubricating oil, and non-aqueous drilling fluid. Summarized with the scenarios and potential
impacts outlined in Table 3-1 are the most appropriate response strategies for a given incident
based on the given hydrocarbon properties. For example, heavy oils tend to persist in the
environment longer than lighter hydrocarbons. Diesel and aviation fuels are non-persistent
materials; a significant fraction of any spilled diesel fuel may be expected to evaporate and
naturally disperse more readily.
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Table 3-1: Possible H ydrocarbon Release Scenarios by Tier

Tier Location Possible Scenario Potential Impact ? Potential Response
Strategies
1 | |Shorebase Onshore spill of less than |Contained onshore; |Onshore/Nearshore
10 bbl of fuel (e.g., partial |no shoreline impact |Response
loss of diesel storage tank |likely Waste Management
contents) Decontamination

Demobilization

2 | Il |Shorebase On-water spill of less than |Diesel enters water; |Onshore/Nearshore
100 bbl of fuel (e.g., shore |possible minor Response
to vessel bunkering spill) |shoreline impact Surveillance and Monitoring

Assisted Natural Dispersion
Waste Management
Decontamination
Demobilization

3 | Il |Supply vessel |On-water release of less |Diesel enters water; |Onshore/Nearshore
at shorebase (than 500 bbl of fuel (e.g., |possible shoreline |Response
shore to vessel bunkering) impact Surveillance and Monitoring

Assisted Natural Dispersion
Waste Management
Decontamination
Demobilization

4 | 1l |Supply vessel |On-water spill of less than |Diesel enters water; |Onshore/Nearshore
at shorebase [100 bbl of fuel (e.g., possible minor Response
or nearshore [resulting from grounding |shoreline impact Surveillance and Monitoring

or collision with a non-

: Assisted Natural Dispersion
Project vessel or

Waste Management

structure) e
Decontamination
Demobilization
5 I |Supply vessel |Offshore spill of less than |Hydrocarbons enter |Onshore/Nearshore

or remotely 50 bbl of fuel or hydraulic |water, creating Response

operated oil sheen on the water |Surveillance and Monitoring

vehlcle/$ubsea _surface;_ no shoreline |z gsisted Natural Dispersion

Hydraulic impact likely

Power Unit Waste Ma.nag.ement
offshore Decontamination
Demobilization

6 | |Drill ship or Offshore spill of less than |Contained on deck [Surveillance and Monitoring
FPSO offshore |50 bbl of fuel (e.g., leak or |of vessel or enters  |Assisted Natural Dispersion
release due to human offshore Atlantic Offshore Containment and
error or failure of Ocean; no shoreline Recovery
equipment) impact likely

Wildlife Response
Waste Management
Decontamination
Demobilization
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# |Tier Location

Possible Scenario

Potential Impact ®

Potential Response
Strategies

7 | 1l |Drill ship or Offshore spill of less than |Contained on deck |[Surveillance and Monitoring
FPSO offshore | 250 bbl of fuel (e.g., leak |of vessel or enters  |Assisted Natural Dispersion
or release due to human |offshore Atlantic Offshore Containment and
error or failure of Ocean; no shoreline Recovery
equipment) impact likely Wildlife Response
Waste Management
Decontamination
Demobilization
8 | |Helicopter Offshore spill of less than |Enters offshore Surveillance and Monitoring
offshore 50 bbl of fuel resulting Atlantic Ocean; no  |Assisted Natural Dispersion
from helicopter ditching shoreline impact
and resultant release of  |likely
fuel tank contents
9 I |FPSO offshore |Offshore spill of less than |Contained on deck |Surveillance and Monitoring
50 bbl of fuel resulting of vessel or enters | Assisted Natural Dispersion
from discharge of offshore Atlantic Offshore Containment and
hydrocarbons along with  |Ocean; no shoreline Recovery
washover of firewater impact likely Wildlife Response
Waste Management
Decontamination
Demobilization
10 | | |FPSO offshore |Offshore spill of less than |Contained on deck |Surveillance and Monitoring
50 bbl of crude oil from of vessel or enters | Assisted Natural Dispersion
FPSO topsides (e.g., leak |offshore Atlantic Offshore Containment and
or release due to human |Ocean; low Recovery
error or failure of probability of Wildlife Response
equipment) shoreline impact P
Waste Management
Decontamination
Demobilization
11 | Il |Drill ship/well |Well control release of Hydrocarbons enter |Surveillance and Monitoring
offshore less than 250 bbl of crude |Atlantic Ocean;low |Assisted Natural Dispersion
oil (e.g., well becomes probability of ; f ot
unbalanced during the shoreline impact gﬁg:;‘:’:rg:rﬁg::]cr:telz?an d
drilling process and begins Recove
flowing prior to o ry
containment) Wildlife Response
Waste Management
Decontamination
Demobilization
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# |Tier Location Possible Scenario Potential Impact ® Potential Response
Strategies
12 | Il |FPSO, Offshore release of Oil enters Atlantic Surveillance and Monitoring
offloading 2,500 bbl of crude oil (e.g.,|Ocean; possible Assisted Natural Dispersion

tanker offshore |failure of offloading hose |shoreline impact Dispersant Application
during offloading from

FPSO to tanker) g;f(s:g\cl);(:yContamment and

Wildlife Response
Waste Management
Decontamination
Demobilization

13 | Il (Drill ship /well |Offshore release of crude |Oil enters Atlantic Surveillance and Monitoring
offshore oil from well control event |Ocean; possible Assisted Natural Dispersion
(30-day duration at shoreline impact Onshore/Nearshore
88,728 bbl per day—Most Response
Credible WCD)

Dispersant Application

Offshore Containment and
Recovery

Wildlife Response
In-situ Burning
Waste Management
Decontamination
Demobilization

14 | 1lIl |Drill ship /well |Offshore release of crude |Oil enters Atlantic  |Surveillance and Monitoring
offshore oil from well control event |Ocean; possible Assisted Natural Dispersion
(30-day duration at initial |shoreline impact Onshore/Nearshore
rate of 202,192 bbl per Response

day—Maximum WCD for

Dispersant Application
Payara Project) P PP

Offshore Containment and
Recovery

Wildlife Response
In-situ Burning
Waste Management
Decontamination
Demobilization

15 | II |Drill ship / well |Offshore release of NADF enters water |Surveillance and Monitoring
offshore approximately 2,200 bbl of |near the seafloor; no |Assisted Natural Dispersion
NADF due to loss of riser |shoreline impact
contents after emergency |likely

disconnect due to DP
station keeping failure

bbl = barrel(s); NADF = non-aqueous drilling fluid; WCD = worst case discharge
a Potential impact is based on modeling of an unmitigated spill scenario.
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The hydrocarbon crude properties and these modeling results, along with previous spill
experience of different oil types, were used to complete the predicted impacts of each spill
scenario.

Table 3-2: Modeled Scenarios by Development Project As  sets

Scenario Season ‘ Liza I Liza I Payara | Yellowtail
- 50 BBL Surface Summer X X X
g Winter X X X
_g 250 BBL Surface Summer X X X
g Winter X X X
50 BBL Surface Summer X X X
Winter X X X
250 BBL Surface Summer X X X
— Winter X X X
% 2500 BBL Surface Summer X X X
5 Winter X X X
5K BBL Well Head Summer X
= Winter X
% 20K BPD Well Head |Summer X X X
5 Winter X X X
% 88K BPD Most Summer X
u___: Credible WCD Winter X
§ WCD Well Head Summer X X X X
2 Winter X X X X

3.4 Summary of Predicted Hydrocarbon Impacts

Hydrocarbon releases of less than 100 barrels (bbl) (e.g., Scenarios 1, 2, 4, 5, 6, 8, 9, and 10)
are expected to be quickly brought under control, and would be managed with local
countermeasures and spill control equipment. Scenarios 9 and 10 assumed the product was
contained to the vessel with no or minimal product expected to enter the ocean environment,
thus these scenarios were not modeled potential shoreline impact. For the potential discharge
of diesel fuel into the Demerara River, these non-persistent fuel material releases are known to
be transient with a short duration in the environment thus were not modeled. Spills of this type
would not represent an active response beyond possible diversion booming and dependent
upon seasonal conditions and local wildlife.
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The focus of Scenario 8 is the safety, rescue, and recovery of the helicopter personnel. The
aviation fuel volume is quite small and this is not a hydrocarbon that is persistent in the
environment. Considering the known transient nature of this fuel in the environment, no
modeling was performed and no spill response is anticipated. A temporary, visible sheen on the
water surface may occur, water quality would be temporarily impaired in a localized area, and
sensitive receptors (e.g., plankton and possibly some seabirds or shorebirds) may be locally
affected.

A hydrocarbon release under Scenario 15 involves a spill of approximately 2,200 bbl of non-
aqueous drilling fluid (NADF). Under this scenario, the spill is limited to the volume capacity of
the drilling riser. The potential release impact would primarily occur at or near the seabed, and
may include localized smothering and toxicity to benthic species. Other than a localized area
where the material has deposited, any water quality or other effects would be short-term, as the
product would disperse within the water column and be carried away by currents.

A hydrocarbon release under Scenario 3 involves a spill of approximately 500 bbl of diesel into
an adjacent river or body of water near a shorebase. The natural dispersion and rapid
evaporation of diesel, combined with dilution by water movement and tidal exchange, would be
limited in duration and distance from spill site.

Hydrocarbon releases under Scenarios 11 (minor well control release during drilling), 12
(release during offloading from FPSO to tanker), and 13—-14 (larger well control incidents) would
involve a spill response requiring local and regional mitigation and recovery resources as well
as the use of other OSROs’ technical teams and equipment.

3.5 Net Environmental Benefit Analysis (NEBA)

For spills larger in nature, the use of all available response resources including mechanical
recovery, burning product on water and dispersants is anticipated. Leveraging results of the Net
Environmental Benefit Analysis for selection of response technologies is vital to the responses
decision making process. A Net Environmental Benefit Analysis (NEBA) or the Spill Impact
Mitigation Assessment is a process used by the response community for making the best
choices to minimize impacts of oil spills on people and the environment.

During spill modeling reviews, EEPGL completed NEBA studies for a Tier Il (loss of well
control) and Tier Il (crude spill from FPSO loading operations) by applying different available
response options. The NEBA process helps identify and select the option or combination of
options that minimizes overall harm to environmental and socioeconomic resources (including
cultural sensitivities). The combination of response options and strategies is factored into Table
3-1 content.

The Project led analysis is summarized in Section 3.3 which typically involves the following
criteria: Compile and evaluate relevant oil spill scenarios data; Predict outcomes for ‘no
intervention’ and effective response options; Balance trade-offs of benefits and drawbacks
associated with response options; and Selecting the best response option(s) for each scenario.
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4

INITIAL RESPONSE ACTIONS

4.1 On-Scene Initial Response Actions

Figure 4-1 describes the immediate actions of an on-scene Emergency Response Team (ERT)
upon discovery of an unplanned loss of containment incident (e.g., spill), including the initial
situation analysis and identification of actual or potential health and safety hazards. More
detailed site-specific procedures are found in each asset's Emergency Response Plan (ERP).

Sound alarm or radio
announcement

Activale Emergency
Shut Down (ESD), turn
off pumps, close valves

Manitor for gases.
Evacuate faciliy if
necessary

Muster and head count

Implement medical
evacualion procedures

Refer to Initial
Notification section

Figure 4-1: On-Scene Response Actions
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4.2 On-Scene Incident Commander Initial Actions

The On-Scene Incident Commander is responsible for implementing the appropriate initial oil
spill response actions as described in the site-specific ERP including, but not limited to, those in
Table 4-1.

Table 4-1: Incident Command er Initial Checklist
v Action |
Notify EEPGL Duty Manager immediately (use Initial Spill Report Form Appendix I).

Request resources, if required, to carry out spill response activities.

Activate personnel and equipment maintained by EEPGL.

Activate, if required, external oil spill response organizations.

Act as liaison with the lead government organization.

Authorize notification of applicable external organizations (Table 4-2).

For site-specific actions, refer to the appropriate ERPs and the ExxonMobil Incident Management
Handbook (IMH).

The first few hours after an incident occurs are critical to a successful incident response. The
attending On-Scene Incident Commander must implement the ERP while concurrently
assessing the potential for the incident to escalate. Should there be potential for escalation to a
Tier Il or lll event, the On-Scene Incident Commander will activate the EEPGL Incident
Management Team (IMT). This onshore emergency organization will assume overall command
and control of the incident and resource allocations while the On-Scene Incident Commander
and site resources solely focus on the operational tactics at the site.

4.3 Initial Notifications

The notifications matrix, Table 4-2, highlights external organizations to notify when a reporting
threshold is potentially exceeded. Table 4-3 provides contact details for the entities listed in the
notifications matrix. Contact information for named individuals is not included in a public
document.

EEPGL — OIMS 9-1 Reporting defines Internal & External Reporting criteria

The Guyana National Oil Spill Contingency Plan outlines the inter-agency notification
responsibilities should other Government jurisdictions be impacted from a spill event. EEPGL
will adhere to good industry practices, such as providing the appropriate situational information
for government-to-government notifications to successfully occur.
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Table 4-2: Notifications Matrix (Abbreviated)

Regulatory Notification \ Reporting Threshold External Organizations

2 T

= B 3

Z 2 f |

O KAE < A

) = m

5 3zs o0&
Spills / Process Safety Releases
Hydrocarbon Liquid > 5 gallons?® Oil X X X X Immediate
(On-Land)
Hydrocarbon Liquid > 5 gallons* Qil X X X X X Immediate
(On-Water) -

> 50 BBL X X X X X X X Immediate

Chemical (general) Spills |> 500 kg/500 L X X X Water Land Immediate
/ Release only only
Gas / Vapor Release Requiring site evacuation X X X X Immediate
Loss-of-Well Control Use thresholds above X X X X X X Immediate
Event

NOTE: Table summarized from EEPGL Internal and External Reporting Matrix (reference OIMS 9-1 Reporting for specific reporting / naotification process)

8 Guyana NOSCP, Section 5 — Notifications, Alerts and Reporting.
4 Guyana NOSCP, Section 5 — Notifications, Alerts and Reporting.
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Table 4-3: Regulatory Authorities Contact Details

Organization Country Contact Details
Civil Defence Commission (CDC) Guyana +592 226 8488 (All Hours)
+592 226 1114/ 226 1117 (NEMS)
Environment Protection Agency (EPA) Guyana +592 225 2062 (Business Hours)
+592 661 6862 / +592 622 6320 (A/H)
Guyana Energy Authority (GEA) Guyana +592 226 0394 (Business Hours)
+592 615 3656 (A/H)
Guyana Geology and Mines Commission |Guyana +592 225 3047 (Business Hours)
(GGMC) +592 225 2865 (ext 247) (A/H)
Harbor Master Transport and Harbors Guyana +592 226 9871 (All Hours)
Department Stabroek Georgetown
Maritime Administration Department Guyana +592 226 9871 (All Hours)
(MARAD)
Ministry of Natural Resources (MNR) Guyana +592 231 2506

4.4 Initial Source Control Actions

Initial source control actions and resources to control the source of operational spills, including
the initial actions to a loss-of-well-control incident, are described in site specific ERPs.
Sustained source control response operations will be managed and coordinated by the EEPGL
IMT, including the Source Control Branch under the Operations Section. See Figure 4-2 for an
example IMT with Source Control Branch.
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Incident Commander

4—— Organizations and

| Regional Response
Team

Oil Spill Response

Mutual Aids

Drilling Source

Deputy Incident Command
Commander(s) Staff
Logistics Finance

Source Control
(Well Intervention,

Capping, etc.)

Tactical Activities
(Shoreline, Source

Control (Pipeline), etc.)

Figure 4-2: Example Incident Management Team with

4.5 Spill Assessment

Control Branch

Control
Organizations

Operations led Source

An accurate estimation of total spill volume, location, and movement is essential to determine
the required response Tier, and to plan for and initiate spill response and cleanup operations.
Quick estimation will aid in determining the:

Typical response protocols initiated by EEPGL include, but are not limited to:

Equipment and personnel required;

Potential threat to shorelines and/or sensitive areas, including ecological impact; and

Waste storage and disposal requirements.

A systematic search to locate the spill and determine its coordinates.

A spill size estimate and movement using coordinates, photographs, drawings, and other

information received from vessels, aircraft, and satellite imagery.

Modeling of the oil released to predict the oil’'s surface movement or trajectory

Conduct spill-specific NEBA for response tool selection and agency submission

If necessary, the Source Control Branch will estimate the volume and rate of a subsea

well release
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5 RESPONSE STRATEGIES AND TACTICS

A tier I1+ spill response, typically, requires command generated strategies, key response
objectives, defined tactics and execuable plans all supported through a systematic organization
with resource capabilities. In the course of any response, other constraints or variables must be
evaluated for their impacts, such as, physical conditions, health and safety considerations,
prevailing weather, sea states are examples of these possible constraints.

The following sections provide an overview and describe the implementation of each response
strategy available to EEPGL.

5.1 Response Strategy Overview

Any response strategy must start with an understanding of the regulatory framework in which
the assets and operating units are located. It is paramount for the oil and gas industry to work
with government entities to ensure clear understanding and common interpretation of national
requirements. The fostering of these relationships and those of interested or concerned about
response preparedness are vital to establishing healthy stakeholder engagements.

To define appropriate response strategies, EEPGL leveraged reservoir data, tested fluid
properties, gathered physical oceanographic and geological data, evaluated risks and selected
oil spill planning scenarios to model for potential unmitigated environmental impacts. These
results led to spill impact mitigation assessments or NEBA that dictated modelled oil movement
and its potential environmental or socioeconomic impacts and the necessary response
techniques to eliminate or mitigate possible harm.

EEPGLs response strategy is to maintain a level of preparedness and readiness, often stated
as Ready-to-Respond, should an unlikely oil spill event occur. While response objectives may
vary depending on the specific spill circumstances, certain basic objectives will guide any
response:

e Safeguarding the health and safety of people, both of responders and the communities,
¢ Minimizing environmental and community impacts,
e Securing the source of the spill as soon as possible, and

e Minimizing the risk and impacts of the oil

5.2 Appropriate Response Strategies

Response to any unplanned or observed release will be expeditious, using all appropriate tools
and tactics to minimize harm and shoreline impact. In addition to the safety of responders,
response tactics depend upon a variety of environmental conditions. In consultation with the
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Guyana EPA, EEPGL will develop Incident Response Plans that could include the following
response strategies for an offshore release:

e Deploy aerially applied dispersants, which can be quickly deployed and treat large
surface areas rapidly and efficiently;

e For subsea releases, implement subsea dispersant application as soon as possible, if
warranted, to treat most if not all oil spilled at the source before it encounters surface
water resources;

e Deploy in-situ burning equipment to burn thick oil near the source;

¢ Continue to use aerially applied dispersant as a response tool for oil further from the
source where mechanical recovery/in-situ burning operations are less effective;

e Utilize aerial dispersant application during calm seas on emulsified oil;

o Outfit vessels of opportunity (VOO) with dispersant delivery and mechanical containment
and recovery systems to provide a fleet of vessels that can be a line of defense against
surface oil approaching shorelines.

Shoreline protection and/or cleanup may be needed for some scenarios, in which case,
sensitive shorelines will receive prioritization for protective booming.

EEPGL anticipates the use of all appropriate oil spill response tools with the aim to mitigate the
impacts of oil on the environment. Due to the potential challenges of offshore mechanical
recovery, the initial, and in certain cases, primary offshore response strategy is dispersant
application. Depending on the volume, mechanical recovery at sea may be possible due to the
anticipated oil thicknesses, but can typically be difficult and unsafe due to the active metocean
conditions.
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Figure 5-1 shows the cone of response when responding to a loss-of-well-control event with
loss of containment using all the available response strategies at once.

Shoreline

h

Onshore | Near Shore
Response

Wildlife Response

Environmental Sensitivity
Protection

Marine monitoring
and response

. A . .
Surveillance In-situ Burning

and monitoring

Dispersant Offshore Containment
Application & Recovery

Source control

Subsea Response

Vessel Dispersant
Spraying

Figure 5-1: Cone of Res ponse Diagram

There is a health and safety hazard posed by high atmospheric concentrations of hydrocarbons.
Air quality should be monitored at all times and personnel should be evacuated immediately if
an exclusion zone is required. Consideration for air quality monitoring is included in the Site
Safety Plan.

5.3 Surveillance and Monitoring
Surveillance and monitoring is a key strategy relevant to all oil spills that enter the marine
environment. Surveillance and monitoring teams can fulfill the following response objectives:
e Verify oil spill scale and location;
¢ Monitor effectiveness of applied response strategies;
¢ Visually quantify spill volume (iterative as needed);

o Direct operations—dispersant application, containment and recovery, shoreline
assessment, in-situ burning; and

e Monitor wildlife.

The resources mobilized will vary depending on the scale or complexity of the incident. Ata
minimum, personnel will take visual observations, and vessel owners / operators will implement
their ERP / SOPEPs, deploying the Tier | response equipment they have onboard or at location.
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For Tier Il or Tier Il incidents, the optimal method of tracking the movement of oil on water is by
aerial surveillance which includes helicopters, fixed wing aircraft, and satellite imagery. Apart
from aerial surveillance, spill response management will undertake predictive analysis to better
understand spill movement and trajectory in order to ensure the critical placement of spill
response equipment and to the timing of spill response measures.

Figure 5-2 illustrates the key steps involved in surveillance and monitoring; refer to the
ExxonMobil IMH and the OSRL Field Guides for further details.

Plan and Conduct Record and
Train Mission Report

Figure 5-2: Surveill ance and Monitoring Key Steps

5.4 Assisted Natural Dispersion

Assisted natural dispersion is the process of speeding up the natural breakdown of
hydrocarbons without the use of chemicals. This strategy is suitable for smaller spills or in
combination with other strategies for larger spills.

To assist the natural dispersion process, techniques such as prop washing or water hoses can
be implemented to introduce energy and agitate the hydrocarbons, thereby assisting with the
breakup of a surface slick and promoting biodegradation.

5.5 Operational Spill Cleanup

Operational spills are small in volume and easily contained on land, on deck or in very close
proximity to a vessel. These spills can originate from shore facilities, vessels, or the drill ship.
Equipment used for operational spills include sorbent pads, booms, shovels and PPE. This
equipment is stored close to the work site for ease of deployment.
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e Shorebases in Guyana (and Trinidad) have site-specific ERPs and are equipped with
Tier | spill response kits;

e Vessels maintain a Shipboard Oil Pollution Emergency Plan (SOPEP) and associated
equipment onboard the vessel.

For further details on operational spill cleanup, refer to the ExxonMobil IMH and the OSRL Field
Guides.

5.6 Onshore / Nearshore Response
5.6.1 Harbor Containment and Recovery

EEPGL will use harbor containment and recovery should a marine support vessel (e.g., PSV or
FSV) release hydrocarbons in port. The harbor response team will employ a strategy that
considers tides, currents, wind, vessel traffic, and local infrastructure with stakeholder input.
EEPGL will deploy equipment available on site and in the port (such as or similar to the
equipment and trained personnel at the Guyana Fuel Terminals and resources held by NRC for
Trinidad) immediately following a release.

Figure 5-3 illustrates the key steps involved in harbor containment and recovery; refer to the
ExxonMobil IMH and OSRL Field Guide for detailed information. Refer to Section 8 for a list of
available resources.

Contain Store the
the Oil

Figure 5-3: Harbor Containment and Recovery Key Steps
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5.6.2 Shoreline Response

If surveillance or predictive modeling indicate that released hydrocarbons show the potential to
affect a shoreline, prioritizing environmentally or socioeconomically sensitive areas is essential.
These areas were ranked using an Environmental Sensitivity Index and corresponding resource
/ receptor ratings to identify those projected areas, special status species, fish, and other marine
life on which these local coastal communities depend, as assessed in the ElAs for the FPSO
Development Projects.

Shoreline response may consist of using vessel dispersant application on the surface to prevent
approaching slick(s) from impacting socio-economically sensitive areas and using shoreline
booming techniques to protect sensitive areas and provide collection points for hydrocarbon
recovery.

In addition to the pre-identified environmentally and socioeconomically sensitive areas, Coastal
Sensitivity Maps were developed which identify sensitive habitats / wildlife areas / features
associated with the coastlines in the respective geographic response area. The Coastal
Sensitivity Maps are included as an appendix to the initial Development Projects ElAs.
Geographical Strategic Response Maps have also been developed to define the equipment
needs in specific coastline areas of portions of the geographic response area, considering
sensitive areas, access points, and likely response actions. The IMT will use this information for
response planning, including development of protection strategies.

Figure 5-4 illustrates the key steps involved in a shoreline response; refer to the ExxonMobil
IMH and the OSRL Field Guide for detailed information. Refer to Section 6 for a list of available
resources.

Protect Prepare Cleanup
Sensitive Site For Oiled
Shorelines Cleaning Shorelines

Record and Transport
Report Waste Disposal

Figure 5-4: Shoreline Response Key Steps
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5.6.3 Shoreline Cleanup Strategies

Shoreline clean-up is often thought of as a three-phase process:

¢ Phase one involving the collection of bulk oil, either floating against the shoreline or
stranded on it;

¢ Phase two involving removal or in-situ treatment of shoreline substrates subject to
moderate to heavy contamination such as polluted sand or stone; and

¢ Phase three involving removal of the remaining residues of oil to complete the clean-up.

The first phase is often thought of as the emergency phase because of the urgency of collecting
oil before it has the chance to move elsewhere, whereas phases two and three are often
referred to as the project phase.

5.6.3.1 Debris Removal

One of the most effective ways to minimize both the effort required to clean a shoreline and the
amount of oily waste for disposal is to remove debris from the shoreline or out of the path of the
spill before the oil arrives and so avoid the debris becoming contaminated. This may be general
flotsam and jetsam that have accumulated in natural collection points, seaweed thrown up by
winter storms, or even tree trunks. However, in some situations, large natural debris can assist
in stabilizing the shoreline and its large-scale removal could lead to erosion. Furthermore,
stranded seaweed provides a valuable source of nutrients to littoral ecosystems.

To take account of both these concerns, an assessment should be conducted to determine
whether, on balance, removal would be the best option. The areas where oil is most likely to
strand are usually the same natural collection points where debris accumulates. These should
be highlighted as priority areas for pre-stranding debris removal. Aerial observations of the
movement of oil and oil spill trajectory modeling also provide warning of where there is an
imminent threat of oil stranding. Given enough time, clearing beach debris prior to it becoming
oiled may also allow the collected waste to be disposed of at non-hazardous waste processing
facilities, depending upon local regulations. The oil spill modeling analyses indicate that
sufficient time is available to clear shorelines of beach debris and protect critical habitats prior to
the arrival of oil at a shoreline.

5.6.3.2 General Cleanup

Shoreline treatment following an oil spill typically involves manual or mechanical removal,
washing, and/or chemical treatment. The differences in oiling conditions and variable shoreline
and coastline characteristics of Northeast South America and the Caribbean preclude the use of
a common cleanup method in all cases. Key considerations in selecting the cleanup methods
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for coastlines are minimization of sand and stone removal and therefore waste generation,
minimization of restoration time for amenity beaches used for recreation, and maintenance of
beach stability against storms. The removal of bulk and mobile oil in intertidal areas that poses a
threat to adjacent habitats or resources may be necessary in areas of high environmental
significance such as turtle-nesting areas, high-use tourist beaches, waterfront parks, and local
residential areas. Amenity beaches that experience recurring oiling from remobilized oil or
reworking of the shoreline by wind and wave action are also treated with continued oil removal
operations.

5.6.3.3 Manmade Structures

Human-constructed shorelines of sea defenses, seawalls, riprap, breakwaters, groins (low walls
or timber barriers extending into the sea from a beach to check erosion), and jetties are treated
by manual removal of bulk oil, followed by washing using a range of temperatures and
pressures appropriate for the level of oiling and substrate. Manual equipment may include long-
handle hand-mesh and screens, pitchforks with screens, pool nets for surface residue balls
along the water line, and mechanical adaptations such as rotary screens for extended-reach
backhoes working with surface residue and patties in water-saturated sand.

5.6.3.4 Sand and Stone Washing

A fixed washing system, constructed with a shaker sieve to remove large surface residue balls
and patties along with debris, as well as heated wash units, may be appropriate. Any residual
oil remaining in the treated sediments from this procedure is then removed by surf-washing
operations. Oil stranded in the supratidal zone during storms requires extensive excavation,
especially on amenity beaches. The use of heavy equipment may be limited because of
concerns that mechanical methods would result in increased beach erosion, because of access
in remote areas, and because of restrictions and prohibitions on the use of mechanical
equipment at remote locations. Treatment criteria established in conjunction with regulatory
authorities for oil above background on amenity beaches are important to establish early in the
clean-up process.

5.6.3.5 Surf Washing

Surf washing, including the enhanced natural dispersion of oil by the formation of oil-mineral
aggregates existing in the substrate, may be carried out depending upon the extent of beach
contamination, and the sensitivity of the surrounding habitats. Surf washing by relocation of
sediment to the lower intertidal zone does not cause significant sediment loss, nor does the

technology increase hydrocarbon concentrations in intertidal or subtidal sediments or water.
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5.6.3.6 Salt Marshes

Cleanup techniques for salt marshes and mangroves include natural attenuation, low-pressure
ambient-temperature flushing (to float the oil), mobile vacuum systems, securely deployed
containment sorbents or snares, manual removal (on sand or shell substrates only), and
vegetation cutting from boats for limited access marshes. In salt marsh habitats where there is
little or no risk of repeated oiling, bulk oil removal should be done once on a limited scale,
conducted from floating platforms, skiffs, or shallow-draft barges fitted with flushing and vacuum
systems. These floating craft should reach into oiled fringe wetlands to wash and recover
mobile oil. When stranded oil is removed, it is primarily carried out by hand with sorbent
material and by cutting oiled vegetation. The preferred oil spill response in salt marshes is
natural attenuation.

5.6.3.7 Salt Marsh Impacts from Cleanup Operations

Physical destruction of marsh habitat during cleanup operations is the most common concern,
but virtually all options will cause some damage to marshes during cleanup. Fertilizer, such as
phosphorus, may be utilized to encourage regrowth of oiled marsh plants. In the examinations
of previous industry oil spills, it has been determined that marshes will recover by natural
attenuation because prior research has demonstrated their intrinsic resilience. Natural
attenuation was the preferred option in the case of the Deep Water Horizon oil spill.

Aeration from tidal action, along with the addition of nitrogen in the form of ammonia, has been
shown to significantly increase oil biodegradation in salt marsh sediments. Anaerobic
biodegradation of oil in marsh sediments can be enhanced in the presence of mixed sulfate and
nitrate. This enhancement is utilized in salt marsh sediments where anaerobes that degrade
petroleum hydrocarbons coexist. The recovery rate will depend on the extent of oiling, depth of
oil penetration into the sediments, and types of plant species affected.

5.6.3.8 Natural Attenuation

Natural attenuation is the “reduction in mass or concentration of a contaminant in the
environment over time or distance from its source of release due to naturally occurring physical,
chemical, and biological processes, such as biodegradation, dispersion, dilution, adsorption,
and volatilization. The natural attenuation of oil can be defined as the biotic and abiotic
degradation and dispersion of oil that results in natural recovery of an oil-impacted environment.
When oil enters the marine environment, abiotic weathering processes (evaporation to the air,
dissolution in water, emulsification with water, dispersion, and photodegradation) alter
properties of the oil (density, viscosity, water content, surface and interfacial tensions), which
ultimately define its fate.
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5.6.3.9 Biodegradation

A large number of microorganisms are capable of biodegrading hydrocarbons, and bacteria are
the predominant hydrocarbon degraders in the marine environment. Biodegradation by
microbial communities is the major process controlling the eventual removal of oil that enters
the marine environment from natural seeps. Although much slower, anaerobic (oxygen absent)
biodegradation of oil should not be underestimated as a strategy, because it has been shown to
be a major process in anoxic marine sediments. Although normally present in small numbers in
pristine environments, oil-degrading microbes multiply rapidly upon the introduction of oil.

5.7 Dispersant Application

The benefits of modern dispersants are widely recognized and have been documented to
successfully to reduce shoreline and surface impact during many oil spill incidents in industry.
Dispersants are among the many tools available to address an oil spill. When used properly,
dispersants can rapidly reduce the volume of oil on the sea surface and accelerate the natural
biodegradation process. Dispersants can reduce or eliminate the potential for oil to impact
shorelines. There are dispersants that have been pre-authorized by the EPAS for use in
Guyanese waters following their approval for application on a case-by-case basis. The
application of dispersants will follow good industry practices such as, if there is a direct
advantage to protecting environmental or socioeconomic sensitivities and where the EPA
concurs with its spill-specific use.

Vessel-mounted systems will generally be used to apply dispersant on the surface in small-
scale incidents, and aircraft will generally apply dispersant on the surface for large oil slicks. A
small supply of dispersant will be kept at the shorebase or other easily accessible location
where it can be easily loaded on marine support vessels for application in small-scale spills. An
OSRO will conduct aerial dispersant application on the surface for larger-scale spills and will
likely base the operation out of the Georgetown or other Regional airport. In the unlikely event
of a Tier Il loss-of-well-control, dispersant will be injected subsea at the wellhead location near
the seafloor using specialized equipment and remote operated vehicles (ROVs).

In Guyana, dispersant usage for a specific spill is subject to permission from the EPA. EEPGL
and the EPA both recognize that pre-planning and operational readiness is essential for
selecting the best strategy and achieving an effective and timely response. The EPA’s
acceptance of response strategies for scenarios identified in this plan (via EPA September 2018
acceptance of the OSRP as part of the environmental authorization process for the Liza Phase
2 Development Project) serves as pre-authorization. However, in the event of an incident, all
relevant agencies will be notified and consulted on a spill-specific basis, as appropriate, prior to
dispersant application. Pre-authorization from the EPA is related to the potential use of the four
primary (i.e., most broadly approved and studied) dispersants: Corexit 9500, Corexit 9527A,

5 per OSRP Rev 4 plan approval by the EPA in September 2018
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Finasol OSR 52, and Dasic Slickgone NS. These dispersants have been found to be of low
toxicity, are effective across a broad range of oil types and environmental conditions, and are
readily available globally. For reference, in a 2010 study conducted by the USEPA, Corexit
9500A was found to be of lower toxicity during standard aquatic toxicity tests than several other
commercially available products, i.e., slightly toxic to practically non-toxic (USEPA 2010).
Safety Data Sheets for each of the above-mentioned products have been provided in
Appendix D.

Delays in spill-specific acceptance of dispersant use at the time of an incident can delay and/or
negatively impact the response, and may result in a missed window of opportunity to apply
dispersants, potentially increasing environmental damage. EEPGL will use the Dispersant
Spraying Considerations Flowchart as a guide for whether to use dispersants. Dispersant will be
applied according to manufacturers’ guidelines and the operating procedures of the

spray applicators.

EEPGL in partnership with the EPA will develop a dispersant application, monitoring, and
evaluation strategy as part of a spill response strategy. Appendix D includes the following
dispersant use application forms that would capture all relevant information to assist in this
process: Dispersant Use Planning Form—Initial Incident Information; and Dispersant Use
Planning Form—Application Tactics. illustrates the key steps involved in dispersant operations;
refer to the ExxonMobil IMH and the OSRL Field Guides for further details. Refer to Section 8
for a list of available resources.

Figure 5-5: Dispersant Application Key Steps

5.7.1 Toxicity

Toxicity is a parameter associated with all materials. Every substance exhibits toxic effects at
some concentration, so it is not a binary (i.e., yes or no) parameter. The essential element of
toxicology is the magnitude of the effect on an organism caused by a chemical compound is
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dependent on the exposure of the organism to the chemical compound. Highly toxic materials
require exposure to only very small concentrations of the substance, e.g., low part per billion
levels, while low toxicity materials require exposure to much higher concentrations, e.g., 100s of
parts per million (ppm). Exposure is the concentration of the chemical to which the organism is
in contact, the route of that exposure (e.g., gills, lungs, skin, stomach), and the duration of
exposure. Sections 5.7.2 through 5.7.5 discuss the potential toxic effects of dispersants.

5.7.2 Potentially Toxic Chemical Compounds in Qil

Most alkanes and cycloalkanes have a limited potential to cause toxic effects on marine
organisms due to their low water solubility. Aromatic hydrocarbons are the components of
crude and fuel oils that are generally considered to be toxic to aquatic organisms (Anderson et
al. 1974; Di Toro et al. 2007).

5.7.3 Exposure to Oil, Dispersed Oil, and Water-Soluble Compounds from Oil

Once an oil spill has occurred, it is inevitable some marine organisms will be exposed to
elevated concentrations of naturally dispersed oil droplets and water-soluble compounds from
the oil in the upper water column (Gonzalez et al. 2006). The one-ring aromatic compounds (or
benzene, toluene, ethylbenzene, and xylene) will rapidly evaporate from floating oil into the air.
There remains potential for toxic effects to be caused by the remaining oil (Neff et al. 2000).

The main cause of acute (short-term [48 to 96 hour], high concentration exposure) toxic effects
in marine organisms is exposure to 2-ring polycyclic aromatic hydrocarbons (PAHSs) (substituted
naphthalenes) in the water through absorption across the gills and other organs. The dispersion
of oil as small droplets, either naturally or enhanced by dispersants, may increase the exposure
of some marine life to these and other partly water-soluble compounds from the oil due to the
increased oil/water surface area. However, the dispersion process does not increase the oil’s
toxicity. Modern dispersants are designed for low toxicity and the combination of these
dispersants and dispersed oil are not more toxic than the oil alone.

The uppermost water layer typically contains high densities of planktonic organisms, including
the developing spawn (embryos and larvae) of some fish species. These early life stages are
known to be sensitive to low concentrations of 2- and 3-ring PAHSs in the water (Carls et al.
2008). Plankton drifts with the currents in the water and cannot avoid exposure to the
compounds from the oil, but any effects on plankton would be localized, and recovery by
recruitment from outside of the affected area is rapid. Most oil spills are of limited area and
short duration, and the resulting impact, if any, would be limited and localized (Kingston 1999).
Furthermore, the recovery of plankton occurs on the order of several weeks.

In water more than 10 meters deep, the concentration of naturally dispersed oil and water-
soluble compounds from the oil will be rapidly diluted to low levels in the underlying water. Adult
fish can detect oil compounds in the water and are likely to avoid the contaminated area
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(Maynard and Weber 1981). There is no recorded case of any massive fish-kill being caused by
an oil spill in the sea.

Fish swimming through water containing oil can absorb some of the water-soluble compounds
(most usually the 2-ring aromatic compounds) from the oil into their tissues, but these
compounds are quickly lost (depurated) by normal metabolic processes when the fish passes
into clean water. Fishing bans or restrictions are often put in place as a precautionary measure
to prevent fishing boats and their equipment being oiled, and to reassure the public and protect
the reputation/viability of the seafood markets. These bans often benefit regional fish
populations because greater numbers of the adult fish spawn to reproduce and remain in the
population until fishing bans are eliminated.

5.7.4 Effect of Using Dispersants

Dispersants break up the oil slick into tiny droplets that move into the water column that are then
diluted to non-toxic concentrations and ultimately biodegraded. However, dispersing more of the
oil as small droplets into the water column will temporarily increase the exposure of all marine
organisms in the upper water column (Singer et al. 1998). The increase in oil / water surface
area will enable more of the partially water-soluble chemical compounds to transfer into the
water. They will also be rapidly diluted, as long as sufficient water depth is available (Law and
Kelly 1999; Bejarano et al. 2013). The elevated concentrations of these compounds (the 2- and
3-ring aromatic compounds) in the water column have the potential to cause toxic effects, with
the magnitude of the effect depending on the duration of exposure (Kelly and Law 1998; Sterling
et al. 2003; Bejarano et al. 2014). If dispersants are used on spilled oil over water deeper than
10 or 20 meters the concentrations of dispersed oil droplets and water-soluble chemical
compounds from the oil will initially increase, but then rapidly decrease as they are diluted into
the surrounding water. Marine organisms will therefore be exposed to a brief ‘spike’ of elevated
concentration of these compounds (Singer et al. 1991; Bragin et al. 1994; Clark et al. 2001),
typically reaching a concentration around 50 ppm and rarely exceeding 100 to 200 ppm in the
top few meters and falling to about 1 ppm within a few hours. The overall levels of exposure in
the marine environment are much lower than those used in standard laboratory toxicity testing
procedures (Pace et al. 1995; Coelho et al. 2013).

5.7.5 Exposure of Marine Organisms by Ingestion of Dispersed Oil Droplets

Marine organisms may also be exposed to the higher molecular weight PAHs through ingestion
of food. Filter-feeding organisms that prey on plankton can ingest naturally or chemically
dispersed oil droplets when they are of similar size to some plankton. Relatively simple
organisms, such as bivalves, cannot biochemically process the higher molecular weight PAHs in
the oil, and these PAHSs can build up (bioaccumulate) in some organs (Neff and Burns 1996).
These compounds will subsequently be lost by depuration into clean water. Predators that
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consume oil-contaminated bivalves can therefore be exposed to elevated concentrations of the
higher molecular PAHs by this ingestion route. Organisms that possess livers, such as fish, can
metabolize PAH, and some of these metabolites are harmful, causing lesions and other effects.
The magnitude of toxic effects caused by this exposure route in most circumstances is likely to
be low and without population-level effects.

In summary, the assessment of environmental effects from dispersing accidentally spilled oil
requires that the effects be compared to that of oil alone. Crude oils are materials that contain
constituents considered to be moderately toxic. When they enter a nearshore area or strand on
a shoreline, they can potentially produce negative physical (smothering) and chemical
environmental effects. The effects have the likelihood of being persistent because bulk oil does
not readily degrade. Dispersing these oils into very small droplets will greatly reduce the
persistence of the spilled oil and provide the ability of naturally occurring oil-degrading bacterial
to remove it from the environment.

In the years since the 2010 Macondo spill in the Gulf of Mexico, numerous publications,

e.g., Wise et al. (2014), have studied dispersant hazard on organism tissues among a variety of
other test species. Unfortunately, most of these studies do not address risk (e.g., exposure x
hazard) from dispersants. Rather, they report only the hazard or the concentration or dosage
required to achieve a certain endpoint, whether mortality or some other biological observation.

The US EPA and U.S. Food and Drug Administration (FDA) have determined, through a
combination of pre- and post-application assessments and approvals for each of the chemical
constituents of the Corexit® dispersants used in the Macondo response, that the effect of
Corexit® dispersant products (and dispersants in general) in the environment is not greater than
the effect of the oil alone. Table 5-1 lists these constituents and the following discussion
explains how that determination was reached.

Table 5-1: Chemical Constituents of Corexit® Dispersants

Chemical Abstracts Service

Registry Number *

111-76-2 2-Butoxyethanol (ethylene glycol mono-n-butyl ether)

57-55-6 Propylene glycol

29911-28-2 Dipropylene glycol monobutyl ether

577-11-7 Dioctyl sodium sulfosuccinate

64742-47-8 Petroleum distillates, hydrotreated light fraction

1338-43-8 Sorbitan, mono-(92)-9-octadecenoate

9005-65-6 Polyoxy-1,2-ethanediyl derivatives of sorbitan, mono-(92)-9-octadecenoate
9005-70-3 Polyoxy-1,2-ethanediyl derivatives of sorbitan, tri-(92)-9-octadecenoate

@ The Chemical Abstracts Service is a division of the American Chemical Society that monitors the scientific and
chemical industry literature to identify and catalog recently discovered or synthesized chemical compounds.
Source: Dicky and Dickhoff undated.
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5.7.6 Direct Human Exposure and General Environmental Safety of Dispersants

The USEPA collected over 600 samples of water from the Gulf of Mexico during the 2010
Macondo oil spill and analyzed them for concentrations of dioctyl sodium sulfosuccinate (DSS).
The USEPA’s findings were that the vast majority of the samples did not have DSS
concentrations above the 20 micrograms per liter (ug/L) limit of detection. The USEPA reported
only one sample that exceeded the limit of detection (at 26 ug/L).® This is important because it
represents the range of likely exposure concentrations for marine organisms. Other common
uses of DSS include wetting and flavoring agents in food, industrial, and cosmetic applications,
and a medicinal stool softener in over-the-counter use. The FDA has approved this compound
as a “Generally Recognized as Safe”” ingredient, and as an indirect and direct food additive
(Dickey and Dickhoff undated).

5.7.7 Safety of Dispersant Residues in Seafood

Following the Macondo spill, the USEPA developed a program to monitor dispersant residues in
Gulf of Mexico seafood. The USEPA selected dioctyl sodium sulfosuccinate (DSS) as the
indicator compound for potential Corexit® contamination in seafood due to its inclusion in both
Corexit® formulations, extremely low volatility, and potential to persist in the environment
(Dickey and Dickhoff undated). Mean DSS concentrations in muscle tissue of laboratory
exposed and depurated oysters, fish, and crabs all declined by more than 95 percent within 72
hours of cessation of exposure, indicating that DSS has very little potential for bioconcentration
and persistence in the edible tissues of seafood species. In retrospective analyses of 393
samples from seafood species, DSS was detected at or above the Level of Quantitation in less
than 3.6 percent (14/393) of the re-opening samples tested and all were below safety thresholds
determined for DSS in finfish (100 micrograms per gram [ug/g]), shrimp and crabs (500 ug/g),
and oysters (500 ug/g) (Dickey and Dickhoff undated). This is not surprising given the low DSS
concentrations in water measured by the USEPA.

5.7.8 Summary

In conclusion, all of the chemical constituents in Corexit® 9500 have either been pre-approved
for use in dispersants by the USEPA or as a food additive by the FDA, and most have been
approved by both agencies for use as dispersants and food additives respectively. The
physical-chemical characteristics and scientific literature of Corexit® dispersants indicate that
dispersant constituents are susceptible to chemical and biological degradation, and further

6 Dispersants generally fall into the International Maritime Organization GESAMP (2013) rank of slightly toxic (toxicity
observed at >10 ppm) or practically non-toxic (toxicity observed at 100 to 1,000 ppm). One ppm is equivalent to
1,000 pg/L, meaning that dispersants generally begin to have toxic effects on wildlife at concentrations 2 to 4 orders
of magnitude above the detection limit for DSS.

7 Under U.S. law, a substance may be designated as Generally Recognized as Safe in two ways: (1) through
scientific analysis or (2) for substances used in food before 1958, through experience based on common use in food.
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indicate that dispersants are unlikely to pose a threat to the safety of seafood during or after
their use (Dickey and Dickhoff undated).

5.8 Offshore Containment and Recovery

EEPGL is likely to use containment and recovery operations for spills that enter the marine
environment. EEPGL and its contractors, including OSRL, will provide containment and
recovery resources for an offshore response. EEPGL will source VOOs to provide platforms for
the containment and recovery systems. Barges will store and transport recovered waste in
accordance with the Waste Management Plan. Refer to Section 5.11, for more information.

EEPGL anticipates the use of all appropriate oil spill response tools with the aim to mitigate the
impacts of oil on the environment. Due to the potential challenges of offshore mechanical
recovery, the initial, and in certain cases, primary offshore response strategy is dispersant
application. Depending on the volume, mechanical recovery at sea is possible, but can typically
be difficult and unsafe due to the active metocean conditions. OSRO/OSRL activation will be
carried out to assist in providing the resources required for offshore containment and recovery.

Figure 5-6 illustrates the key steps involved in containment and recovery operations; refer to the
ExxonMobil IMH and OSRL Field Guide for detailed information. Refer to Section 6, for a list of
available resources.

Contain Store the Transport

the Oll Recovered Oil Waste Disposal

Figure 5-6: Containment and Recovery Key Steps

5.9 Wildlife Response

In the event of an oil spill, there is potential for wildlife to either become oiled or require
protection from the oil. Both require specialist knowledge and regulatory authorization. A
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Wildlife Response Plan (WRP) specific to Guyana has been developed and provided to allow for
a timely, coordinated, and effective protection, rescue, and rehabilitation of wildlife to minimize
any negative impacts of a spill. The WRP outlines the measures to avoid and mitigate impacts
to wildlife, as well as rescue and rehabilitation of affected or injured wildlife resulting from a spill
from EEPGL operations should such measures be required. Wildlife response can be provided
in Guyana, in the region, and internationally as needed. Details of the wildlife that could be
impacted are provided in initial Development Projects EIAs. Should a wildlife response be
required, EEPGL will call upon the Sea Alarm Foundation via OSRL, as well as Guyanese /
regional organizations, to provide specialist advice and assistance with carrying out a response.
Refer to Appendix F for additional details.

5.10In-Situ Burning

In-situ burning is a technique for burning spilled hydrocarbons on the water’s surface. EEPGL is
only likely to use in-situ burning for large-scale Tier Il incidents. OSRL will provide the
resources required.

Hydrocarbons must be contained within fire retardant boom with sufficient thickness to achieve
a successful burn. Other factors that influence burn success include:

o Weather and sea state;
¢ Volatility of the hydrocarbons;
e Suitable vessel availability; and

e Regulatory approval.

Figure 5-7 illustrates the key steps involved in burning operations; refer to the ExxonMobil IMH
and OSRL Field Guide for detailed information. Refer to Section 6, for a list of available
resources.
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Contain Extinguish Record and
the oil the oil the burn Report

Prepare

Figure 5-7: In Situ Burning Key Steps

5.11Waste Management
EEPGL will manage hazardous wastes resulting from cleanup activities and ensure appropriate
disposal. Large spills can typically result in significant quantities of waste in various forms:
e Recovered oil;
¢ Oily water mixed with recovered oil;
e Sorbent materials;
¢ Oiled containment boom;
e QOiled PPE;
¢ Oiled sediment;
¢ Oiled vegetation;
e Oiled debris; and

e Deceased wildlife.

Effective waste management will minimize secondary contamination, thereby minimizing waste
volume. EEPGL maintains a Waste Management Plan, which may be adapted as required if a
spill is likely to produce more waste than can be handled by their regular waste contractors.
Key provisions of their Waste Management Plan should include the collection, segregation,
storage, treatment, transportation, and disposal of both solid municipal and industrial
hydrocarbon-contaminated wastes. Wastes collected in countries outside of Guyana will be
handled according to the regulations required specific to that location.
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EEPGL’s OSROs have waste management equipment, materials, supplies, and consumables
that would be brought as part of the initial response to a Tier 3 spill. EEPGL would also
leverage both domestic and international waste management service providers, contractors,
and specialists—as needed—to bring additional resources to the locations where such wastes
and debris would be generated. ldentification of existing local infrastructure is part of the initial
planning and execution during a response for not only waste management facilities and
services, but also for the necessary food, accommodations, transportation, containers, trucks,
supplies, and consumables that would be mobilized to support a spill response.

Figure 5-8 illustrates the key steps involved in waste management; refer to the ExxonMobil IMH
and OSRL Field Guide for detailed information.

Refer to Section 6, for a list of available resources.

Recycle Dispose

Figure 5-8: Waste Management Key Steps

5.12Subsea Response

The Drilling ERP contains managerial and logistical details on debris clearance, subsea
dispersant injection, well capping, and relief well drilling. The FPSO ERP will be implemented
on the surface and subsea for a spill either from the FPSO or from SURF (Subsea, Umbilicals,
Risers, Flowlines) equipment during production operations. Tankers (owned/operated by
others) will have similar ERPs that would be implemented complementary to the FPSO ERP, for
spills during offloading.

If a Tier Il loss-of-well control incident occurs involving the release of wellbore fluids into the
sea, EEPGL will be responsible for containing the source. This team is responsible for
performing site survey, conducting debris removal operations (as required), evaluating and
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executing well intervention options, installing subsea dispersant application hardware, and
mobilizing and installing a capping device/auxiliary equipment as required. Initially, the team will
attempt to operate the existing subsea well control equipment through intervention. If required,
the team will mobilize and install a capping device to shut-in the well at the sea floor. Once
under control, the forward plan will be designed and executed according to the details of the
incident itself. If a relief well is required, it will be drilled to intersect the original well and
address specific issues encountered in the original wellbore.

EEPGL has access to a dedicated in-country First Response Toolkit (FRT). The FRT consists of
a suite of site survey, blowout preventer (BOP) intervention, light debris removal, and subsea
dispersant injection (SSDI) tooling designed to support the immediate response activities
resulting from a subsea source control event. In addition, EEPGL has access to the OSRL
SWIS, Oceaneering, Wild Well Control, Trendsetter Engineering, and Boots & Coots equipment.
OSRL’s Subsea Well Intervention Service (SWIS) provides EEPGL with access to a Subsea
Incident Response Toolkit (SIRT), the Global Dispersant Stockpile (GDS), and multiple Capping
Stack Systems (CSSs). The CSS and SIRT include equipment that can be mobilized directly to
the well site:

e Survey and debris clearance equipment;

e Intervention equipment;

e Dispersant hardware application system;® and
o (CSSs and auxiliary equipment.

Figure 5-9 illustrates the key steps involved with a subsea response.

Conduct
Mission

Figure 5-9: Subsea Response Key Steps

8 Dispersant will be mobilized simultaneously through the OSRL GDS service via the EEPGL IMT.
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5.13 Decontamination

In the event of a spill, an incident-specific Decontamination Plan will be developed by EEPGL
relevant to the nature and extent of the spill to prevent further oiling through secondary
contamination. Decontamination is the process of removing or neutralizing contaminants on
personnel and any equipment that has come into contact with the oil or oily wastes. To ensure
the safety of the responders and the public, and to prevent further potential impact to the
environment, a Decontamination Plan and dedicated area with clearly delineated hot
(exclusion), warm (contamination reduction), and cold (clean support) zones will be developed
and established. Decontamination procedures are supplemental to the Site Safety Plan. The
Planning Section of the RRT will support development of the Decontamination Plan with input
from Operations and Logistics.

The decontamination procedures will depend on the type and volume of oil that has been
spilled, and the type of equipment used during the clean-up operation. Regular
decontamination during the response is necessary for the personnel involved with direct clean-
up efforts, the vessels involved in the response, and a wide range of spill-related equipment.
Any spill response contractor will follow established guidelines for decontamination operations in
order to facilitate proper decontamination through the duration of the cleanup effort.

Establishing a field decontamination process is a priority. Regular decontamination will occur in
the field, particularly during a large-scale response, so all personnel must be briefed on the
decontamination requirements at the beginning of the spill response in order to ensure
functioning decontamination operations.

Supervisory personnel are responsible for ensuring that all decontamination activities are
occurring according to the guidelines. At the end of the response effort, all the vessels and
equipment used at the site(s) will undergo a more thorough cleaning in order to ensure their
suitability for future use, including normal operations.

For detailed information on the implementation techniques involved with decontamination, refer
to the ExxonMobil Field Manual and OSRL Field Guide.

5.14 Demobilization

Once an incident has stabilized and response operations are being completed, a decision will
be made to commence demobilization of resources (personnel and equipment) as appropriate.
An incident-specific Demobilization Plan will be developed incorporating guidance from the
Resource Unit Lead, Operations, Logistics, and Legal.

The Resource Unit will then coordinate demobilization of resources in accordance with the
approved Demobilization Plan.
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There are a number of tools available to assist in the determination of cleanup endpoints,
including:

e Shoreline Assessment Manual, Third Edition (NOAA 2013);
e Shoreline Assessment Job Aid (NOAA 2007);

¢ Marine Qil Spill Response Options for Minimizing Environmental Impacts (NOAA 2010);
and

e Options for Minimizing Environmental Impacts of Freshwater Spill Response (NOAA and
API 1994).
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6 RESPONSE RESOURCES

ExxonMobil and its subsidiary companies (including EEPGL) are members of OSRL, Marine
Well Containment Company (MWCC); in addition, ExxonMobil and it subsidiary companies
(including EEPGL) have contracts in place with Marine Spill Response Corporation, Boots &
Coots, Wild Well Control, Add Energy, and other OSRO vendors, and, as members/customers,
have access to worldwide stocks of equipment. Table 6-1: lists or otherwise describes the
international, regional, and local resources available to EEPGL for each potential response
strategy.

It should also be noted that ExxonMobil, OSRL, and other OSRO vendors regularly exercise
spill response for projects around the world. As a result, the availability of aircraft, helicopters,
response vessels, and associated equipment from various vendors is well understood and the
receiving locations, timing for access, and utilization information are available. Table 6-2
through Table 6-7 provide a further summary of the representative oil spill response equipment
in Guyana. Both EEPGL and its OSRO contractors have robust inspection and maintenance
programs to ensure oil spill response equipment identified in this plan is maintained in a state of
operational readiness.
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Table 6-1: QOil Spill Response Resources 2

Response Resources Available Quantity Location
Strategy (Based on business needs)

Surveillance |Heliport / Shorebase 2 Guyana Airport / Shorebase

and o (Examples: Correia International Airport /

Monitoring GYSBI Shorebase or similar, Guyana)
Helicopters (3 Sikorsky S-92; 3 AgustaWestland AW-139 6 Bristow Group Inc. / Infield helicopter provider
with one outfitted for Search-and-Rescue)
Additional Helicopters As required National Helicopter Services Limited or similar,

Trinidad

Tracking Buoy 10 Horizon Marine or similar
OSRL Refer: Section 6.3.2, OSRL
Trained personnel
Fluorometry

Satellite Imagery
Tracking buoys

Assisted PSVs / FSV marine support vessels 22 Infield
Natural (each of 22 vessels have mounted dispersant application
Dispersion  |monitors and one tote of dispersant)
Operational |SOPEP material As required Onboard all vessel’s, at shorebases in Guyana
Spill clean-up|Spill Equipment at shoreside facilities and Trinidad, Fuel Terminals [Examples: SOL
Terminal (Guyana), NRC base (Trinidad)]
Onshore/ Onshore/nearshore package Variable Guyana Fuel Terminal (SOL Terminal or
nearshore Fence Boom similar, Guyana)
Skimmers Trinidad Shorebase (NRC base or similar)
Temporary storage
OSRL Refer: Section 6.3.2, OSRL
1,200-ft 8" x 16" Solid Float Containment Boom 2 Georgetown Shorebase

(24 ea. 50-ft Sections)
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Response

Resources Available

Quantity

(Based on business needs)

Location

Strategy

1,200 ft 6" x 12" TC Solid Float Containment Boom 2 Georgetown Shorebase
(12 ea. 100 ft Sections)

CRUCIAL Drum Skimmer Package 2 Georgetown Shorebase
(Including Skimmer Head, Diesel Hydraulic Power Pack,

PD75 Oil Transfer Pump, Hose Package, and Spares)

Weir Skimmer Head 2 Georgetown Shorebase
Tow Bridles 8 Georgetown Shorebase
Boom Repair Kit 4 Georgetown Shorebase
20 Ib Anchor 40 Georgetown Shorebase
40 Ib Anchor 8 Georgetown Shorebase
Buoys 50 Georgetown Shorebase
Spools of Rope 16 Georgetown Shorebase
Box of Shackles, Fittings, etc. 2 Georgetown Shorebase
End Opening Container 4 Georgetown Shorebase
Dispersant Spray Package 2 Georgetown Shorebase

4000 liters chemical dispersant
Afedo Spray nozzles

OSRL

Vessel mounted spray equipment
Aerial spray platform

Trained personnel

Refer: Section Section
6.3.2, OSRL

GDS

Refer to: Section
6.3.6, Global
Dispersant Stockpile
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Response Resources Available Quantity Location
Strategy (Based on business needs)
OSRL Refer: Section 6.3.2,
Offshore boom OSRL
Offshore skimmers
Temporary storage
Trained personnel
Inflatable Offshore Boom 1,400 ft Georgetown Shorebase
(43in Inflatable Boom, 100-ft Sections)
Hydraulic Boom Reel 2 Georgetown Shorebase
Tow Bridles with Tow Line 4 Georgetown Shorebase
Inflation Blower with Hoses 2 Georgetown Shorebase
Diesel Hydraulic Powerpack 2 Georgetown Shorebase
Hydraulic Hoses (Pair) 2 Georgetown Shorebase
Offshore Boom Spares Kit 2 Georgetown Shorebase
containment )
and recovery Double door 20 ft Container (Opens both ends) 2 Georgetown Shorebase
CRUCIAL Model C-Disc 13/24 skimmer 2 Georgetown Shorebase
Diesel hydraulic power pack 2 Georgetown Shorebase
(Lamor model LPP-6 with Hatz diesel engine)
Spate PD75 oil transfer pump coupled on two wheel cart 2 Georgetown Shorebase
Hose package 2 Georgetown Shorebase
Towable bladders 4 Georgetown Shorebase
(approx. 5-6K gal total combined capacity of both bladders)
Spool rope 2 Georgetown Shorebase
Spares package 2 Georgetown Shorebase
Hose floats 16 Georgetown Shorebase
20-ft Standard shipping container (with doors on one end) 1 Georgetown Shorebase
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Response Resources Available Quantity Location
Strategy (Based on business needs)
Wildlife OSRL Wildlife response Refer: Section 6.3.2, OSRL
equipment

Sea Alarm Foundation Technical expertise
ExxonMobil Biomedical Sciences, Inc. Wildlife expertise

In-Situ OSRL Refer: Section 6.3.2,

Burning Fire resistant boom OSRL

Ignition equipment
Trained personnel

Waste Waste contractor NA Guyana
Management
g OSRL Refer: Section 6.3.2,
OSRL

Subsea OSRL SWIS Refer: Section 6.3.7, |Norway and Brazil
Response |15k air-freightable capping stack Subsea Well

15k capping stack Response

SIRT

Boots & Coots GRIP Houston, TX

Refer: Section 0,

15k capping stack
Pping Boots & Coots

ROV contractor 1-2 per Drill Ship / MSV Houston, TX

ROVs onboard Technicians
(4 person crew per vessel)

Trendsetter Engineering Inc.  |NA
Engineers/technicians to

support capping equipment
mobilization and installation
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Response Resources Available Quantity Location

Strategy (Based on business needs)

Additional available equipment: See Well CONTAINED™
Wild Well Control Well CONTAINED
Blowout Prevention (BOP) Intervention
Subsea Dispersant application kit
Debris removal kit

CSSs

Relief Well: NA Houston, TX

Halliburton Boots & Coots
active ranging technology

Crude Oil Tanker 1 Infield (During scheduled tanker offloading)
PSVs /FSV PSV (Similar in class to 4
Hornbeck Commander, 320
ft class)
Trendsetter Engineering Inc.  [FSV (Similar in class to 1
Engineers/technicians to Chouest Fast Hauler)

support capping equipment
mobilization and installation

Installation Vessels MPV (Multi-Purpose 1
Support vessel)
Tugs 1x 120 MT Azimuth Stern |3

Driven (ASD) Tug
2 x 80 MT ASD Tugs

Vessels of Opportunity Various N/A
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Response

Strategy

Multi strategy |Drillship

use

Resources Available

Quantity

(Based on business needs)

Multiple Infield

Location

FPSO @

Infield

ft = foot/feet
Multi strategy use

a Note: All equipment and vessels specified are reflective of the peak resources needed during concurrent drilling and production operations.

Global note: Each oil spill is unique; the specific vessels and equipment required for one spill may not be appropriate for another spill. Many vessels change
theater of operations periodically and may not be in service at the time, which may require need for alternate vessels. Final configuration of the oil spill vessels
and equipment will be performed by ExxonMobil, who has a division responsible for obtaining equipment and materials for its global operations through worldwide
contracts with providers, including vessels and oil spill response equipment.

Table 6-2: Qil Spill Response Equipment

Supplied — QOil Containment Boom

QUANTITY 2
= DESCRIPTION 10’ Containerised System with 300m Hi-Sprint Boom
E TYPE Boom reel with integral power pack and air pack
E MANUFACTURER Vikoma (or equivalent)
o MODEL 400 P (or equivalent)
WEIGHT 5,140 kg
o TYPE Stackable 10’ ISO certified container with doors on both sides
L PAINT Orange RAL 2008 two pack PU paint system
5 VENT/EXHAUST Louvre vents both sides, and exhaust outlet for the power pack
g FLOORING Non-slip internal flooring coated with black Epidek non-slip paint
8 DOORS Doors with weather seals and lockable door latches with galvanised bolts
ISO BLOCKS ISO blocks in all four corners
TYPE Boom reel with integral diesel/hydraulic power pack
ENGINE Single cylinder diesel, air cooled with electric start
Safety Devices: Over-speed shut-down valve and spark arrestor
Power: 7.4 kW @ 3,600 rpm
|."u Electrics: 12 volt—alternator charging
ﬁ Fuel Tank: 5.5 litres
Hydraulic oil: 40 litres
REEL DRIVE AND CONTROL (HYDRAULICS) Double stage planetary gearbox driven by hydraulic motor
Forward and reverse
Dead-man’s stop
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Low/high torque selection

0-12 rpm

CONSTRUCTION Steel-tube and box section
PAINT Epoxy primer with two part sprayed polyurethane top coat
ENGINE Single cylinder diesel, air cooled with electric start
o Safety Devices: Over-speed shut-down valve and spark arrestor
&z’ Power: 4.1 kW @ 3,300 rpm
o Fuel Tank: 3.5 litres
o AIR FAN Centrifugal, high volume, low pressure
< Control: Via engine speed
Construction: Marine grade aluminium alloy
TYPE Hi-Sprint 1500
LENGTH 300m (in 50 m sections)
MATERIAL Reinforced double faced Neoprene
MINIMUM HEIGHT 1500 mm (inflated)
FREEBOARD 600 mm
S [ DRAFT 900 mm
8 BOOM AIR PRESSURE 0.3 psig
BUOYANCY / WEIGHT RATIO 31.5:1
ACCESSORIES Towing Bridles
Tow bar: Marine grade aluminium, self-buoyant
Strops: High integrity webbing (no metal)
Rope: Polypropylene, self-buoyant
' BOOM ASTM F1523 - 94(2007)
E z ASTM F1093—99(2012)
EQ ASTM F2438 - 04(2010)
o ASTM F962 - 04(2010)
o CONTAINER ISO/ABS (IACS)
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Table 6-3: Oil Spill Response Equipment Supplied = — Skimmer System
QUANTITY 2
:tl DESCRIPTION Skimmer system with power pack and hose kit.
5 TYPE Disc skimmer for recovery of oil with viscosity range per section 3.3
E MANUFACTURER Vikoma (or equivalent)
o MODEL Komara 50 Skimmer System (or equivalent)
WEIGHT Skimmer/hoses—618 kg; Power-pack—690 kg
TYPE High capacity disc skimmer
RECOVERY RATE 52 m3/hr (maximum)
EFFICIENCY 98% (oil to free water)
UPPER STRUCTURE Stainless steel (316) and F.R.P.
FITTINGS Stainless steel (316) and marine grade aluminium
o BUOYANCY MDPE floats
I-IEJ SCRAPERS Flexible polymer
s DISCS Oleophilic plastic
< HYDRAULICS Operating pressure 150 bar max.
n Flow discs: max. 10 I/min @ 100 rpm (controller on power pack)
Flow pump: max. 50 I/min (automatic control)
OPERATING DRAFT 44 cm
LIFTING Single point
ANCILLIARY EQUIPMENT Lifting sling
Operating and maintenance manual
TYPE Diesel hydraulic
MODEL GP35 (or equivalent)
RATED OUTPUT 26.8kW at 3,000 rpm
HYDRAULIC OUTPUT 65 I/min @ 160 bar (maximum)
FRAME Mild steel
5 HYDRAULIC OIL TANK Mild steel 60L working capacity
< DIESEL FUEL TANK Aluminium alloy 29 | capacity
; PAINT FINISH 2 coats polyurethane primer and polyurethane top coat—Orange RAL 2008
w SAFETY DEVICES Low oil pressure shut-down
% High coolant temperature shut-down
a Low hydraulic oil level shut-down
Engine over-speed shut-down
Exhaust spark arrestor
LIFTING Central single lift and fork pockets
ANCILLIARY EQUIPMENT Lifting sling and shackle
Operating and maintenance manual
" _a TYPE Rotary lobe
Z & s | DRIVE Hydraulic motor
oL E DISCHARGE 4.5 bar maximum
= SOLIDS HANDLING 20 mm maximum
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CERTIFIC-
ATION

HYDRAULIC 1 x 3/8” NB x 15 m long with quick release couplings on both ends
w 1 x %" NB x 15 m long with quick release couplings on both ends
8 E 1 x 1” NB x 15 m long with quick release couplings ton both ends
I DISCHARGE 30 m length of 4” NB with quick release coupling from the skimmer pump
2 x inflatable hose floats (foot pump included)
SKIMMER ASTM F1778 - 97(2008)

Table 6-4: Qil Spill Response Equipment Supplied

— Floating Storage

QUANTITY 4
3 CAPACITY 50 m?
5 TYPE Floating Recovered Oil Storage Tank (F.R.O.S.T.)
E MANUFACTURER Vikoma (or equivalent)
o MODEL 6050PL (or equivalent)
WEIGHT 410 kg
APPLICATION APPLICATION The floating recovered oil storage tank is a towable floating oil / water storage
w tank with hull shaped storage pocket. It can be used for recovered oil as collected from a
() skimmer, or may be used for transportation of all kinds of low-density products.
] MATERIAL Neoprene.
8 CONSTRUCTION Superstructure composed of compartments with internal airtight conical bulkheads for increased
(7] integrity
== HANDLING 8 lifting points with 2 four-legged slings for deployment (note: tank cannot be lifted when full)
g ] Tow point aft for connecting to another tank
w9 [ LENGTH 1100 cm
&% [wTH 460 cm
B ¥ DRAUGHT FULL 225 cm
8 <Z( HORSE SHOE SHAPED HULL DIAMETER 90 cm
x AIR CHAMBER COMPARTMENTS 9
o INFLATABLE VOLUME 18 m®
é TOWING SPEED 4.5 knots maximum when full
< INFLATION PRESSURE 0.15 bar (hot countries)
9 ACCESSORIES Top cover (PUA)
b Integral towing strop (forward and aft)
Lifting sling
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Inflator / Deflator unit (ATEX approved)

Repair kit

Weatherproof aluminium alloy storage container (stackable) with certified

Lifting points

Relief valve inflation unit

Table 6-5: Oil Spill Response Equipment Supplied — Dispersant Spray System
a QUANTITY 2
é TYPE Portable lightweight oil dispersant sprayer
L MANUFACTURER Vikoma (or equivalent)
E MODEL Vikospray 1000 (or equivalent)
o WEIGHT 100 kg
APPLICATION For both concentrate and dilute dispersant application
E — | LANCES (QTY) 2
o g ACCESSORIES Suction hose
7} Trolley mounted
Operation/maintenance manuals
ENGINE Single cylinder, 3 kW air cooled, diesel with recoil start and exhaust spark arrestor
- MAIN PUMP Self-priming roller vane type
= PUMP DRIVE Direct via coupling from engine (concentrate application)
> CHEMICAL PUMP Liquid Jet type (for dilute application)
% MIXTURE CONTROL Chemical/seawater ratio is controlled via a graduated valve on suction side of liquid jet pump
E working in conjunction with pressure relief valve.
TOTAL OUTPUT TOTAL OUTPUT Chemical/seawater mix = 18 I/min per lance maximum
Chemical concentrate = 5 I/min per lance maximum
w CHEMICAL SUCTION 1” NB x 4 m hose with strainer and non-return valve QCR to Vikospray
»nE | WATER SUCTION 1” x 4 m hose with strainer QCR to Vikospray
8 x HAND LANCE 2 x %" NB x 10 m hose and lance
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Table 6-6: Oil Spill Response Equipment Supplied

— Offshore Container

3 QUANTITY 4
é TYPE 10’ offshore container for skimmer and dispersant spray systems, inflator
L for FROST units and ten (10) drums (55 gallons each) of oil dispersant
E MANUFACTURER Vikoma (or equivalent).
o WEIGHT 5,118 kg (with equipment)
o TYPE side Stackable 10’ ISO certified container with doors on one side
% PAINT Orange RAL 2008 two pack PU paint system
e VENTS/EXHAUST Louvre vents both sides
E FLOORING Non-slip internal flooring coated with black Epidek non-slip paint
o DOORS Doors with weather seals and lockable door latches with galvanised bolts
© ISO BLOCKS ISO ISO blocks in all four corners
. CONTAINER ISO/ABS (IACS)
oz
=0
1=
5O

Table 6-7: Oil Spill Dispersant (Guyana)

Dispersant Type Volume (m?) Location
Corexit 9527A 547 GYSBI (Georgetown)
Corexit 9500 or Corexit 9527A 31 Destiny FPSO, various Support Vessels
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Table 6-8: First Response Toolkit (Guyana)

Item Element Description Total Part No. Storage Location Function / Use
Quantity (ifapplicable)
Onshore
1 8' x 20' Tooling and Spares Container 3 N/A Onshore MS_torage /
aintenance
. PN-ASY-000000584, BOP Intervention
2 Dual BOP Interface Manifold + Jumper Assembly 1 PN ASY-000000617 Onshore
3 GR29 Hydraulic Grinder 2 PN-ASY-000000580 Onshore Debris Clearance
4 Hydraulic Flange Spreader 2 PN-ASY-000000568 Onshore
5 Hydraulic Nut Splitter, 1.13-1.56" 2 PN-ASY-000000565 Onshore
6 Hydraulic Nut Splitter, 1.56-2.0" 2 PN-ASY-000000567 Onshore
7 60" Chop Saw 1 PN-ASY-000000599 Onshore
8 24" Diamond Wire Saw 1 PN-ASY-000000591 Onshore
9 Pipe Grapple Tool, 10-24" 1 PN-ASY-000000594 Onshore
10 Subsea Deployment Basket 1 PN-ASY-000000555 Onshore
11 17H Hot Stab and Manifold, Dual Port, 15K, 0.25" 2 PN-ASY-000000606 Onshore
12 17H Hot Stab and Manifold, Dual Port, 10K, 0.5" 2 PN-ASY-000000607 Onshore
13 17H Hot Stab and I\gaé17if50'!d, Quad Port, 3.6K, > PN-ASY-000000609 Onshore
14 Intensifier Panel 2 PN-ASY-000000583 Onshore
PN-ASY-000000582,
15 IW12 Impact Wrench + Socket Set 1 PN ASY-000000586 Onshore
16 Coil Termination Panel 1 PN-ASY-000000585 Onshore Subsea Dispersant
Injection
HFL Deployment Frame
17 (c/w 2x deployment racks and 2x 500' sections of 1 PN-ASY-000000556 Onshore
1" 5K HFL)
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Element Description Total Part No. Storage Location Function / Use

Quantity (if applicable)

Dispersant Wand Kit
(c/w 1x 3' straight wand, 1x 3' 90° wand, 1x 3'

18 180° wand, 1 PN-ASY-000000521 Onshore
1x 6' straight wand, 1x 6' 90° wand, 1x 6' 180°
wand)
Offshore
Offshore Site Survey
1 ROV Inspection Camera 2 N/A (1x C-Installer MPV,
1x Kirt Chouest MPV) *
Offshore
2 2D Sonar 2 N/A (1x C-Installer MPV,
1x Kirt Chouest MPV) *
Offshore BOP Intervention
3 BOP Intervention Skid 2 N/A (1x C-Installer MPV,
1x Kirt Chouest MPV) *
Offshore Debris Clearance
4 IW12 Impact Wrench + Socket Set 1 N/A (C-Installer MPV) *
Offshore Debris Clearance
5 ROV Knife 2 N/A (1x C-Installer MPV,
1x Kirt Chouest MPV) *
Offshore
6 Hydraulic Cutter 2 N/A (1x C-Installer MPV,
1x Kirt Chouest MPV) *
Offshore
7 17D Torque Tool, Class 1-4 2 N/A (1x C-Installer MPV,
1x Kirt Chouest MPV)
Combined
1 8' x 20' Tooling and Spares Container 3 N/A Onshore Storage /
Maintenance
2 ROV Inspection Camera 2 N/A Offshore Site Survey
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Element Description Total Part No. Storage Location Function / Use
Quantity (if applicable)
3 2D Sonar 2 N/A Offshore
4 Dual BOP Interface Manifold + Jumper Assembly 1 PN-ASY-000000584, Onshore BOP Intervention
PN ASY-000000617

5 BOP Intervention Skid 2 N/A Offshore

6 GR29 Hydraulic Grinder 2 PN-ASY-000000580 Onshore Debris Clearance
7 Hydraulic Flange Spreader 2 PN-ASY-000000568 Onshore

8 Hydraulic Nut Splitter, 1.13-1.56" 2 PN-ASY-000000565 Onshore

9 Hydraulic Nut Splitter, 1.56-2.0" 2 PN-ASY-000000567 Onshore

10 60" Chop Saw 1 PN-ASY-000000599 Onshore

11 24" Diamond Wire Saw 1 PN-ASY-000000591 Onshore

12 Pipe Grapple Tool, 10-24" 1 PN-ASY-000000594 Onshore

13 Subsea Deployment Basket 1 PN-ASY-000000555 Onshore

14 | 17H Hot Stab and Manifold, Dual Port, 15K, 0.25" 2 PN-ASY-000000606 Onshore

15 17H Hot Stab and Manifold, Dual Port, 10K, 0.5" 2 PN-ASY-000000607 Onshore

16 17H Hot Stab and Manifold, Quad Port, 3.6K, 2 PN-ASY-000000609 Onshore

0.375"
17 Intensifier Panel 2 PN-ASY-000000583 Onshore
18 IW12 Impact Wrench + Socket Set 2 PN-ASY-000000582, 1x Onshore
PN ASY-000000586 1x Offshore
N/A

19 ROV Knife 2 N/A Offshore

20 Hydraulic Cutter 2 N/A Offshore

21 17D Torque Tool, Class 1-4 2 N/A Offshore

22 Coil Termination Panel 1 PN-ASY-000000585 Onshore
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23

Element Description

HFL Deployment Frame
(c/w 2x deployment racks and 2x 500' sections of
1" 5K HFL)

Total
Quantity

Part No.
(if applicable)

PN-ASY-000000556

Storage Location

Onshore

Function / Use

Subsea Dispersant
Injection

24

Dispersant Wand Kit
(c/w 1x 3' straight wand, 1x 3' 90° wand, 1x 3'
180° wand,
1x 6' straight wand, 1x 6' 90° wand, 1x 6' 180°
wand)

PN-ASY-000000521

Onshore
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6.1 Tier | Resources

6.1.1 Mobilization

Each onsite Emergency Response Team (ERT) is responsible for mobilizing resources to
coordinate a Tier | spill response. In some cases, the onsite ERT may be contractor-managed
and, in such circumstances, the associated ERPs will be vetted by EEPGL. As part of their IMO
certification, flag state requirements, and EEPGL requirements, the major vessels supporting
EEPGL operations (e.g., FPSOs, Installation Vessels, Drill Ships, Tankers) are required to have
site-specific ERPs and SOPEPs in place.

The Tier | equipment held at EEPGL’s onshore and offshore operations, including shorebases,
fueling terminal, support vessels, drill ships, tankers, and FPSOs will be available for rapid
onsite deployment in the event of an incident.

Each ERT will have a comprehensive ERP which is a comprehensive document that addresses
various types of site-specific emergency response scenarios, including oil spill response. Each
ERT describes:

¢ Onsite response organizational structure;

e Team makeup and organizational roles and responsibilities;
¢ Interfaces with internal and external response organizations;
¢ Notification and contact information;

¢ Identification of oil spill response equipment;

e Tactical action plans for oil spill response;

e Dirills, exercises, and simulations; and

e Training

6.2 Tier Il Resources

The EEPGL Incident Management Team (IMT) is responsible for mobilizing additional offsite
resources to coordinate a Tier Il response. The EEPGL IMT is activated when an oil spill
response escalates from Tier | to Tier .

In-country equipment and trained personnel to support the EEPGL IMT are available through
the Guyanese terminals and shorebases supporting EEPGL operations to initiate a response to
a Tier Il incident.

Vessel dispersant spray operations will be initiated from the PSVs and supported from the
shorebases or other accessible locations as needed to supplement other Tier Il response
actions.
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Given the type and quantity of hydrocarbons identified in the EIA impact analyses, the distance
of the FPSOs and drill ships from the coastline, and the likelihood that oil from a marine oil spill
offshore is unlikely to impact a shoreline in less than approximately 5-10 days; it is estimated
that regional and international resources can be cascaded into a response in sufficient time to
be effective. Therefore, in the event country/regional Tier Il resources are insufficient, EEPGL
would immediately activate additional resources such as ExxonMobil’'s RRT and OSRL per
Section 6.3 (see Tier lll Arrangements Section 2) early in an incident response operation.

In addition, the EEPGL IMT could call upon its in-country contracted companies to provide
specific technical or logistical assistance (e.g., aircraft, road transportation, waste management,
equipment providers, deployment assistance) for Tier Il incidents, as well as VOOs located in
Guyana and Trinidad, as needed.

The EEPGL IMT may also request Tier Il assistance with the provision of equipment (e.g.,
boom, skimmers) and deployment assistance from the organizations/contractors supporting the
Guyana National Oil Spill Contingency Plan.

6.3 Tier lll Resources
6.3.1 ExxonMobil’s Regional Response Teams

The EEPGL IMT is responsible for mobilizing additional offsite resources to coordinate a Tier llI
response. The EEPGL IMT will activate the Regional Response Team (RRT) when an oil spill
response escalates to Tier lll; it may also activate the RRT for Tier Il support.

The ExxonMobil RRT is comprised of two geographically based units:
o Europe-Africa-Middle East / Asia-Pacific RRT; and
e Americas RRT

The first point of contact for EEPGL is the Emergency Preparedness and Response Coordinator
for Americas RRT, who can initiate activation following instructions from the EEPGL Country
Manager or designated representative. Although organized geographically, resources from all
RRT units can be mobilized to support the EEPGL IMT.

The RRT is organized in accordance with the Incident Command System (Figure 6-1). The
organization is led by in-country personnel and the incident managed by the Incident
Commander and the Command Section, supported by Operations, Planning, Logistics, and
Finance Sections. The support sections are further sub-divided into branches and units
depending on the scale and type of incident.
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ICS Technical ‘ Incident Commander J Lagal Officer
Specialist [ e — Intelli
: | gence

Liaison Officer

Public Information | Deputy Incident
Officer | Commander
i
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Response Branch

'Communications
Unit
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Wildlife Demobilization
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Staging Area Environmental
Manager Unit
Technical
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Chief

Operations Section
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Recovery &
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Compensation /
Claims Unit

" Vessel Support
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Figure 6-1: Sample Incident Command System Organization

The RRT includes trained individuals and specialists, with assigned roles and responsibilities,
who can be deployed at short notice to address a broad range of emergency situations.

The RRT can be partially or fully activated. Partial activation may be implemented when
functional support is required by ERTs at incident sites. Should this occur, RRT members will
typically be deployed within the existing on-site ERT structure. For larger incidents, that require
an extensive amount of tactical work, an intermediate group called the IMT may be established
to provide tactical management support for the ERT. Additional company support can be called
upon independent of RRT activation, if required.

For large emergencies and incidents in remote locations, full activation may be implemented.
Partial or full activation of the RRT to support the EEPGL IMT is likely for all Tier Il and Tier IlI
incidents in Guyana or in any area in the region affected by a spill from Guyana, to help manage
a major tactical response. In the event that the RRT is activated, an RRT Command Center will
be established by the Americas RRT.
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6.3.2 Oil Spill Response Limited (OSRL)

EEPGL is a Participant member with OSRL and has a worldwide contract in place with OSRL,
and therefore has immediate access to Tier Il technical advice, resources, and expertise 365
days a year on a 24-hour basis. Table 6-9 summarizes the OSRL service level agreement
(SLA) available to EEPGL.

Table 6-9: OSRL Service Level Agreement Summary

Service Standard EEPGL Membership Type: Participant
Response Notification of a spill contact information
notification,
mobilization, OSRL BASE Fort Lauderdale, USA
service and TELEPHONE  |+1 954 983 9880
advice
FAX +1 954 987 3001
EMAIL dutymanagers@oilspillresponse.com
FORMS Refer to Appendix D: OSRL Notification Form
The Duty Manager will speak with and advise EEPGL immediately, or call EEPGL
back within 10 minutes.
Nominated OSRL must receive an official mobilization EEPGL’s Nominated Authority:
Contact authorization from one of EEPGL’s Nominated e Greg DeMarco
8aSI|I_\-)?ut Authorities however anyone can notify e Arthur Powers

Spill response |SLA response equipment is housed in secure facilities in Southampton, Fort
equipment Lauderdale, Bahrain, and Singapore. Response equipment is customs cleared
response ready.

Refer to: OSRL Yearbook for a complete list of equipment available,
www.oilspillresponse.com and refer to the equipment stockpile status report
http://www.oilspillresponse.com/activate-us/equipment-stockpile-status-report

As per the SLA, EEPGL can mobilize up to 50% of the global stockpile.
If there is more than one spill, EEPGL can mobilize 50% of what remains.

Dispersant If there was an incident, the spiller is entitled to 50% of the ~680 m? of dispersant
stockpile located in Southampton, Singapore, Fort Lauderdale, and Bahrain. OSRL may be
able to obtain further dispersant through the Global Response Network (GRN) and
other organizations, if required.

World-wide Aircraft Type Location Dispersant Capacity Range
transportation of ) ) )
equipment C-130 Hercules Singapore, 13,000 liters 2,000 nm in 8 hours
(1x aircraft) Seletar
Boeing 727 UK, Doncaster |17,500 liters 2,400 nm in 6 hours

(2x aircraft)

Aerial dispersant coverage is provided within a six hour notice period.
24-hour access to global network of cargo and passenger charter services through a
dedicated broker.
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Service Service Standard EEPGL Membership Type: Participant

Oil spill Trajectory and stochastic services for surface or subsurface oil spills on request, and
trajectory and  |backtrack services for surface oil spills using commercial modeling software:
tracking

OILMAP Oil Spill Contingency and Response Model

Satellite imagery services can be provided on request. There are 10 satellite tracking
buoys in Georgetown

Response OSRL will provide the following response personnel on a first come, first served basis:
Personnel 1 x Senior oil spill response manager

1 x Oil spill response manager

15 x Spill response specialists / responders

1 x Logistics Service branch coordinators

A Technical Advisor can be dispatched to offer support to EEPGL when they have an
oil spill incident or the potential for an incident to occur. This is provided free of
charge for the initial assessment period of up to 48 hours. If a full response team is
then mobilized, the technical advisor will form part of the available team headcount.

m? = cubic meter

6.3.3 Marine Spill Response Corporation (MSRC)

ExxonMobil has a contract in effect with the MSRC that allows ExxonMobil to request
personnel, services, and equipment on a 24-hours per day basis. Equipment availability is
subject to approval based on factors including contract terms, current response activity, and
regulatory needs. MSRC should be activated by calling the Toll-Free number below in Table
6-10 and providing the information requested.

Table 6-10: MSRC Contact Information

Company International Secondary # Internet
Marine Spill Response +1(732) 417-0175| +1 (703) 326- http://www.msrc.org
Corporation (MSRC) 5609
Spill Response Equipment Dispersant aircraft, dispersants, mechanical response equipment,
communications equipment, vessels, capping stacks

6.3.4 Boots & Coots

EEPGL has a subscription with Boots & Coots (in Houston, Texas, USA) for access to the
Boots & Coots GRIP system, which includes a 15k capping stack, debris removal equipment,
and other associated equipment. The GRIP system is an air-freightable system that is located
adjacent to George Bush Intercontinental Airport. A response time analysis indicates that the
capping stack deployment is possible within 5 days, assuming no debris removal activities are
required. Once deployed, final capping operations could occur to shut in the well. Boots &
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Coots should be activated by calling the number below in Table 6-11 and providing the
information requested.

Table 6-11: Boots & Coots Contact Information

Company Toll-Free Internet
Boots & Coots +1 (844) 307- | +1 (281) 931- |https://www.halliburton.com/en/integrated-
8094 8884 services/well-control-prevention-

services/well-control-response

Spill Response Equipment |Capping stacks, debris removal equipment, and other associated
equipment

6.3.5 Add Energy

Add Energy is a Norway-headquartered international consultancy provider to the energy
industry that offers a range on engineering services in support of wells operations. These
services include, but are not limited to, well kill support, well management, well engineering, well
servicing, well integrity, reservoir and flow simulations, and loss-of-well-control contingency.

Table 6-12: Add Energy Contact Information

Company Primary Secondary Internet
Add Energy +47 66 98 32 90 +1 832 604 7326 https://addenergy.no/

6.3.6 Global Dispersant Stockpile

The Global Dispersant Stockpile (GDS) is an additional 5,000 cubic meters (m3) of dispersant
located across the OSRL bases and in France (see Table 6-13). The dispersant types are
those with the largest worldwide approval. Copies of the Safety Data Sheets for all four of these
products have been furnished as part of Appendix D.
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Table 6-13: OSRL GDS Quantities and Locations

Dispersant Quantity (m? Storage Location
Slickgone NS 350 Singapore
500 Southampton, UK
800 Saldanha, South Africa
Finasol OSR52 350 Singapore
500 Southampton, UK
1,500 Vatry, France
Corexit 9500 500 Rio de Janeiro, Brazil
500 Fort Lauderdale, USA

OSRL and EEPGL mobilization responsibilities depend on the location of the stockpile (see
Figure 6-2). For all GDS dispersant located in Southampton, Singapore, and Fort Lauderdale,
normal SLA logistics and mobilization agreements apply. OSRL will mobilize the GDS

alongside all other Tier Il equipment.

The GDS stockpile would complement the EEPGL'’s in-country dispersant stockpile.

ExxonMobil A\ Mobilise
c ~ Gcbs
allout

“M Arrange and “\ Transport to
— — .
load trucks airport/port

( GDS mobilisation from
I OSRL SLA Bases

| Southampton, Singapore and Fort
N Lauderdale )

Arrange
aircraft/
vessel/truck

o
e

N\
f GDS mobilisation from |

| OSRL SWIS Bases
) :

South Africa, Brazil and France
Ex¢onMobil

Arrange aircraft/
vessel/truck

Customs and
Immigration

Load .
“N aircraft/ A Flight/
~ w= transit
vessel/truck

'ExgonMobil

'ExkonMobil | [ ExxonMobil

H Flight/transit H Load aircraft/

vessel/truck

'ExgonMobil
Responsibilities Unload
Ex¢onMobil ;
EEPGL Ex¢onMobil

A Oil Spill
“= Response

‘ Onsite
operations

Transport to site

'Ex¢onMobil

Figure 6-2: GDS Mobilization Responsibilities
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EEPGL would mobilize the GDS through the OSRL Duty Manager. EEPGL can mobilize

100 percent of the GDS for a single incident; 5,000 m?3 is available to support both a subsea
and/or surface response. The quantity of dispersant that is currently on hand in Georgetown will
be sufficient to support the response to allow sufficient time to transport additional supply from
OSRL in Ft. Lauderdale, Florida and additional GDS stockpiles. Dispersant can expect to begin
arriving from Ft. Lauderdale within 2 days.

Arrival of Tier lll equipment and the SLA dispersant is expected in Cheddi Jagan International
Airport within 2 to 3 days of callout. The re-supply to EEPGL response operations will be
arranged between EEPGL and the dispersant manufacturers.

EEPGL will be responsible for designating the preferred port, arranging the airplane/vessel (in
the case of a subsea well response), accepting the dispersant at the port, coordinating customs
clearance, in-country logistics, and confirming the authorized use of dispersant for the specific
incident application with the EPA. The OSRL Duty Manager will advise the operator of the
logistical requirements of the GDS.

6.3.7 Subsea Well Response
EEPGL has access to the OSRL SWIS, Oceaneering, Wild Well Control, Trendsetter

Engineering, and Boots & Coots equipment.

The OSRL SWIS provides EEPGL with access to a SIRT and multiple subsea well CSS, as
required. The CSS and SIRT include equipment that can be mobilized directly to the well site:

e Survey and debris clearance equipment;
e Intervention equipment;
e Dispersant hardware application system?; and

o (CSSs and auxiliary equipment

SWIS holds and maintains four CSSs and two SIRTs globally:
e 15,000 psi Subsea Well Capping Stack—Norway and Brazil;
¢ 10,000 psi Subsea Well Capping Stack—South Africa and Singapore; and
e SIRT—Norway and Brazil

Boots & Coots well control company holds and maintains a Global Rapid Intervention Package
(GRIP) in Houston, Texas (USA), for which EEPGL has a subscription. Included as part of the
GRIP is a 15,000 psi Subsea Well Capping Stack. The Boots & Coots GRIP would be deployed

9 Dispersant must be mobilized simultaneously through the OSRL GDS service via EEPGL IMT.
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via air to Trinidad (due to current infrastructure limitations in Guyana), then transported to
Chagterms Quayside where a deployment vessel can transport it directly to the well location
(see Figure 6-3).

In the event of activation for Guyana, the Boots & Coots GRIP system is considered the base
plan, as it can be on the well location in 5 days. At the time the EIA was initially submitted, the
response time associated with the Boots & Coots GRIP capping stack deployment was based
on preliminary and conservative logistics assumptions. After establishing the subscription to the
Boots & Coots GRIP system, and in conjunction with EEPGL’s capping stack study, the
response time model has been refined to reflect current logistics strategies and it is now
estimated that the capping stack deployment is possible within 5 days, assuming no debris
removal activities are required. Once deployed, the final capping operations would occur and
the well could be shut in. Therefore, oil spill modeling has been based upon a 5-day installation
of the capping stack at the well for the WCD scenarios and that timing is therefore reflected in
the mitigated scenarios modeling discussed herein.
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Figure 6-3: Sea Mobilization Responsibilities for OSRL and ExxonMobil
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Figure 6-4: Air Mobilization Responsibilities  for OSRL and ExxonMobil

ditionally, the OSRL capping stacks located in Norway and Brazil can be deployed in
approximately 9 and 21 days, respectively. The Norway capping stack is air-freightable (via
transport skid configured for transport by an Antonov AN124 aircraft) and its capability was
demonstrated with a test flight out of the Solo Airport in late-2018. The Brazil capping stack is
transported to well location by vessel. OSRL, with Company involvement, conducted a major
mobilization exercise (Guyana simulation) in November 2017 which evaluated ability to export
the Brazil capping stack outside of Brazil within 3 days. Results of the exercise demonstrated
operational readiness of OSRL, and allowed validation of the 21-day duration that OSRL
estimates it needs to have the Brazil capping stack installed in Guyana.

In order to mobilize this equipment, the following flow charts should be considered.
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Figure 6-5: OSRL-SWIS Equipment Mobilization Process
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Figure 6-6: Boots & Coots Equipment Mobilization Process
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7 EXERCISES AND TRAINING

EEPGL conducts oil spill training courses and exercises (desktop and field) for its operations in
Guyana. The training, drills, and exercises familiarize response personnel with their duties and
responsibilities in an oil spill. ExxonMobil conducts exercises for operations around the world.

In the event of a significant release in Guyana, response experts from ExxonMobil and Tier IlI
OSRO organizations such as OSRL would support the response to that spill from local, regional,
and/or international response centers, as necessary.

7.1 Oil Spill Training

Training requirements depend on an individual’s role and experience. There is some overlap
between the IMT and the ERT training. This is beneficial since, for example, this provides the
IMT with a clear appreciation of the factors likely to affect the performance of a particular
technique or piece of equipment, and at the same time gives the ERT a better understanding of
the overall strategy.

Key EEPGL ERT and IMT members, which includes the RRT, will receive initial oil spill
response training listed in Table 7-1 (or equivalent training such as XOM ICS 100/200 Computer
Based Training (CBT)) based on their response position.

Table 7-1: Oil Spill Response Training Course Information
IMO Course Oil Spill Incident Course Outline

Level Response
Personnel

Level 1 ERT members Provides training on practical aspects of oil properties, response
techniques, health and safety, boom and skimmer deployment,
dispersant application, use of sorbents, shoreline cleanup,
debris/waste handling and disposal and wildlife casualties.

Level 2 On-Scene Provides detailed training in oil spill behavior, fate and effects, spill
Commanders and |assessment, operations planning, containment, protection and
Key ERT Leaders |recovery, dispersant use, shoreline cleanup, site safety, storage
and disposal of waste, media relations, record keeping, command
and control management, communications and information,
liability and compensation, response termination and post incident
review/briefing.

Level 3 Key IMT members |Provides an overview of the roles and responsibilities of senior
personnel in the management of oil spill incidents, cause and
effect of oil spills, response policy and strategies, contingency
planning, crisis management, public affairs and media relations,
administration and finance and liability and compensation.
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7.2 Incident Command System Training

Key ERT and IMT members will receive the appropriate initial ICS Training listed in Table 7-2
based on their roles and responsibilities.

Table 7-2: ICS Training Course Information
ICS Oil Spill Incident Course Outline

Course Response
Level Personnel

100 Tactical Response|This course is a web based course aimed at introducing the ICS, basic
Team Members |terminology, common responsibilities, ICS principles and features. A
foundation is set that will allow personnel to function appropriately in an
ICS. Completing ICS 100 is prerequisite to completing ICS 200.

200 This course is also web based that builds on the foundation information
from ICS 100. ICS 200 is required for first level supervisors involved in
responding to the incident at the site, Site Response Team. Completing
ICS 200 is prerequisite to completing higher level ICS training. Topics
covered should include: principles and features, organizational overview,
incident facilities, incident resources and common responsibilities.

300 On-Scene This course provides description and detail of the ICS organization and
Commanders, operations in supervisory roles on expanding incidents. Topics covered
Key ERT Leaders |should include: organization and staffing, resource management, Unified
and IMT Command, transfer of Command, event and incident planning, air

operations and establishing incident objectives.

400 This course is designed for more Senior personnel who are expected to
perform in a management capacity in the Incident Command Team or
IMT. Topics covered should include: General and Command staff, major
incident management, multi-agency coordination and ICS for executives.

7.3 Oil Spill Exercises

Oil spill response exercises test incident response personnel function and responsibilities. They
improve oil spill incident response team’s skills and awareness, and provide management with
an opportunity to assess equipment, measure performance, obtain feedback from participants,
update and correct the contingency plans, and give a clear message about the Company’s
commitment to oil spill prevention and response.

An exercise schedule is determined based upon local needs annually by the EEPGL
Management team, which is approved by the EEPGL Country Manager or designated
representative. A suggested guideline including schedule and type of oil spill exercise is
outlined in Table 7-3.
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Table 7-3: Oil Spill Exercise Overview and Schedule

‘ Frequency

Exercise Type

OSRP
Orientation

Description and Purpose

A contingency plan orientation exercise is a workshop which focuses on
familiarizing the ERT and IMT with their roles, procedures and
responsibilities in an oil spill. The aim is to review each section of the
plan, encourage discussion, and by using local knowledge and expertise,
make useful and practical improvements to the plan where required.

Upon
assignment
of ERT/IMT
member

Callout
Exercise

Notification and

A notification exercise practices the procedures to alert and call out the
ERT and IMT. They are normally conducted over the telephone or radio,
depending on the source of initial oil spill report. They test
communications systems, the availability of personnel, travel options and
the ability to transmit information quickly and accurately. This type of
exercise will typically last 1-2 hours and can be held at any time of the day
or night.

Quarterly

Practical Oil
Spill
Equipment
Deployment
Exercise

Simple deployment exercises give personnel a chance to become familiar
with equipment, or they may be a part of a detailed emergency response
scenario, where maps, messages, real-time weather and other factors are
included. The exercise is designed to test or evaluate the capability of
equipment, personnel, or functional teams within the oil spill response. In
deployment exercises, the level of difficulty can be varied by increasing
the pace of the simulation or by increasing the complexity of the decision-
making and coordination needs. A deployment exercise would typically
last from 4-8 hours.

Semi-
annually

IMT Tabletop
Exercise

A tabletop exercise uses a simulated oil spill to test teamwork, decision-
making and procedures. The exercise needs to be properly planned with
a realistic scenario, clearly defined objectives for participants, exercise
inputs, and a well briefed team in control of the running and debriefing of
the exercise. A tabletop exercise will typically last from 2-8 hours.

Annually

Full-scale
Incident
Management
Exercises

Full-scale exercises provide a realistic simulation by combining all of the
elements of the tabletop exercise (maps, communications, etc.) and the
deployment of related personnel and equipment. This complexity requires
the response to be more coordinated than in basic tabletop or deployment
exercises. The effort and expense in organizing a realistic full scale
exercise means that it is recommended that they be run only once every
two years or so. It may also be cost effective to run full-scale exercises in
partnership with other organizations within the region and the ESG. Full-
scale exercises can create a very intense learning environment that tests
cooperation, communications, decision making, resource allocation and
documentation. People involved in full-scale incident management
exercises should have attended earlier tabletop exercises. Organizing a
realistic full-scale exercise could take many months, and requires an
experienced planner and a large support team to run the exercise. The
full scale exercise will generally last at least one day and often carry on
overnight into a second or third day.

Every 3
Years®
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Exercise Type Description and Purpose ‘ Frequency

Joint Exercises |Joint exercises provide a realistic simulation by combining the full scale oil |Every 3
(e.g., with other|spill response equipment deployment and tabletop incident management |Years®
Operators or  |to handle a major spill scenario. The spill scenario involves major
Regulators) consequences to a very wide range of resources, threatening national
interests and requiring national and regional cooperation and coordination.
Joint exercise involves very wide range of personnel from many different
organizations, possibly in various locations, together with a range of
equipment deployment opportunity. This exercise is designed to build
confidence in EEPGL’s preparedness to effectively and efficiently deal
with oil spills at all scales. This will also enhance the cooperation among
the government and industry at national and regional level in responding
to major and/or trans-boundary spills. A joint exercise will generally last at
least one day and may carry on overnight into a second or third day.

@ Covers exploration and production operations.
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A. Spill Modeling Concepts and Applications

APPENDIX A — SPILL MODELING CONCEPTS AND APPLICATIONS

This appendix describes the modeling methodology and attributes necessary to conduct
plausible oil spill models for the identified unplanned hydrocarbon release scenarios.

A.1. Modeling Overview

Understanding spill trajectory and fate or the ultimate disposition of the spill volume in terms of
location and condition is fundamental to spill response strategy and to ensuring that spill,
response equipment is located appropriately.

A.2. OILMAPDEEP Model

OILMAPDeep'? is comprised of multiple integrated model components used to predict the
dynamics of the release of oil and gas to the water column from a deep-water subsea loss-of-
well-control. The integrated system is primarily focused on predicting the dynamics of the
plume and resulting intrusion layer, the dissolution of gas, formation of hydrates, and the oil
droplet size distribution and concentrations. OILMAPDeep is focused on predicting the near-
field dynamics of the release. Output from OILMAPDeep can then be utilized as input to the
SIMAP spill model, which predicts the far field transport, fate, exposure, and effects of the
release.

OILMAPDeep includes components to calculate the plume and oil droplet sizes. The plume
model predicts the characteristics of the plume resulting from the oil and gas release, including
its orientation, radius, velocity, entrainment rate, and oil and gas concentrations as a function of
distance from the release location and the trapping height / depth (height is measured from the
seabed and depth from the water surface). The trapping depth is the location where plume
buoyancy is dissipated by entrainment and gas dissolution, which results in rapid radial
spreading of the plume. The oil droplet size model predicts the oil droplet size distribution.

A.3. SIMAP Model

SIMAP, developed by RPS, is a fully three-dimensional and time-varying oil spill model system
capable of analyzing in two modes: stochastic or deterministic mode. It uses wind data, current
data, and transport and weathering algorithms to calculate the mass of oil components in
various environmental compartments (water surface, shoreline, water column, atmosphere,
sediments, etc.), oil pathway over time (trajectory), surface oil distribution, and concentrations of
the oil components in water and sediments as a result of a spill. SIMAP was derived from the
physical fates and biological effects sub-models in the Natural Resource Damage Assessment
(NRDA) Models for Coastal and Marine and Great Lakes Environments, which were developed

10 Rps Group
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for the U.S. Department of the Interior as the basis of Comprehensive Environmental Response,
Compensation and Liability Act of 1980 NRDA regulations for Type A assessments (Reed et al.
1995, French-McCay et al. 1996). SIMAP contains physical fate and biological effects models,
which estimate exposure and impact on each habitat and species (or species group) in the area
of the spill. Environmental, geographical, physical-chemical, and biological databases supply
required information to the model for computation of fates and effects. The technical
documentation for SIMAP is in French McCay 2002, French McCay 2003, French McCay 2004,
French McCay et al. 2004, French McCay 2009, and French McCay 2016.

SIMAP runs in one of two modes: stochastic mode—where hundreds of simulations are made
by varying inputs within a set of probability distributions, as well as in deterministic mode—
where individual spills are simulated to examine representative or “worst case” 95" percentile
scenarios of interest for examining impacts to particular resources.

A.4. Spill Modeling Approach

A.4.1. Fate and Trajectory

Fate (weathering) and trajectory (movement) models were used to simulate oil transport and
predict the changes the oil undergoes as it interacts with water, air, and land. The models were
used to simulate spill events using the best available characterization of the wind and
hydrodynamic (marine currents) forces that drive oil movement. The models quantify the
potential consequences from a spill, which can then be used to guide response planning and
prioritize response asset deployment. There are typically two modes under which the models
can be used: (1) the stochastic (statistical) mode examines numerous simulated releases from
the same point utilizing historical data for wind and currents; and, (2) the deterministic mode
examines a single release utilizing a subset of historical wind and hydrodynamic data from the
range of potential data, or utilizing forecast data for an ongoing or future event (e.g., worst case
or 95" percentile scenarios of interest.

The coastal sensitivity maps used to identify and characterize the resources / receptors with the
potential to be impacted by a spill based on the modeling results were based on the Liza Phase
2 Project and Payara Development Project Environmental Impact Assessments (EIAs).

A.4.2. Metocean Conditions

Currents in the upper water column off the Guyana coast are strong and flow toward the
northwest along the coast of South America over the entire year. The Guiana Current is part of
the regional flow between South America, Africa, and the Caribbean Sea, extending from
Guyana to the Caribbean.

EEPGL has deployed and maintained a series of deep water current profile moorings and
meteorological station buoys in the Stabroek Block, offshore of Guyana (RPS 2016; RPS
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2017a, b, ¢). Processed final data sets of the observations were available for the first four
mooring and buoy deployments spanning March 2016 through September 2017. There were
five moorings deployed originally, four of which were instrumented.

Wind observations from the meteorological station buoys were compared to the U.S. Navy
Global Environmental Management (NAVGEM) model prediction and current observations were
compared to the Hybrid Coordinate Ocean Model (HYCOM) model predictions previously
utilized in modeling analyses.

The SAT-OCEAN current model used in the oil spill modeling analysis is based on the HYCOM
that includes 3D current speeds in a 4°x4° grid over the Stabroek Block region (56°-60°W, 7°-
11°N). The horizontal resolution of the model is 1/64°, and the model defines current speed and
direction on 64 vertical layers through the water column. The time series data set defines 3D
currents at a 3-hour interval for the 10 years between 2005 and 2014. The data from the SAT-
OCEAN current model were calibrated by current data measured at a location offshore Guyana
(8.08°N, 56.95°W) during 2015. Considering the extent of the historical record and calibration
with measured data, these data are appropriately representative of the region and capture
expected variability in the current forcing.

The objective of the model-to-observations comparison was to assess whether the
hydrodynamic models are capable of capturing the important characteristics of the wind forcing
(speed and direction frequency distribution) and the current speeds and circulation patterns
(primarily the higher currents associated with the fluctuation of the Guiana Current or the
passage of North Brazil Current (NBC) rings). An analysis of the previously used historical data
and the measured data determined that the data were similar enough that utilization of the
existing historical wind and current data utilized for Liza Phase 1 spill modeling were appropriate
for the Liza Phase 2 and Payara spill modeling.

A.5. Spill Modeling Scenarios

A series of stochastic and deterministic model simulations were run to determine the fate of the
oil released for three different products (marine diesel, crude oil, wellbore fluids) for various
scenarios at an offshore location during two different seasons.

Unmitigated loss-of-well-control scenarios consist of an assumed 30-days of oil and gas
discharge at the wellhead. The loss-of-well-control scenarios were simulated using the
OILMAPDeep model to determine the discharge plume geometry, define the oil droplet sizes,
and provide inputs for the SIMAP model simulations. All loss-of-well-control scenario
simulations were run for the identified discharge period plus an additional number of identified
days after oil discharge ceased.

Rev 8 83 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan
A. Spill Modeling Concepts and Applications

A.6. Exposure Thresholds

Minimum oil thickness thresholds are used in the SIMAP model in the determination of the
probability of oil contamination. The thresholds are specific to the type of impact being
considered, either environmental or socioeconomic, and they are used in the calculation of
oiling probability to determine if oil is present in a quantity sufficient to cause a particular impact.

Floating oil thickness is of interest because it can determine if mechanical recovery is possible
and because different surface slick thicknesses will have different effects on waterfowl and other
animals at the sea surface. Surface oil is often expressed in units of grams per square meter
(g/m?), where 1 g/m? corresponds to an oil layer that is approximately 1 micron (um) thick.
Table A-1 lists approximate thickness and mass per unit area ranges for surface oil of varying
appearance. Dull brown sheens are about 1 ym thick. Rainbow sheens are about 0.2-0.8 g/m?
(0.2-0.8 um thick) and silver sheens are 0.05-0.2 g/m? (0.05-0.2 uym thick; NRC 1985). Crude
and heavy fuel oil greater than 1 millimeter (mm) thick appears as black oil. Light fuels and
diesel greater than 1 mm thick are not black in appearance, but appear brown or reddish.
Floating oil will not always have these appearances; however, as weathered oil could be in the
form of scattered floating tar balls and tar mats where currents converge.

A typical approach to using oil spill models in oil spill response planning is to first apply the
stochastic model to determine the probability and timing for the spill scenarios of interest. The
stochastic approach captures variability in the trajectories by simulating hundreds of individual
spills and generating a map that is a composite of all of the trajectories, and provides a
probability footprint showing the most likely path for a given spill scenario. Spill scenarios are
typically modeled in stochastic mode to provide composite footprints to estimate probability that
a specific area would be impacted by the spill and timing of arrival of the spill at a particular area
for each season or wind regime in the region.

Table A-1: Qil Thickness (um) and Appearance on Water

Minimum Maximum Appearance
0.05 0.2 Colorless and silver sheen
0.2 0.8 Rainbow sheen
1 4 Dull brown sheen
10 100 Dark brown sheen
1,000 10,000 Black oil

Source: NRC 1985

The SIMAP model uses specific oil thickness thresholds for calculating the probability or
likelihood of the presence of oil on the sea surface or shoreline. Oil thickness thresholds
defining the minimum value for expected potential effects to the sea surface and shoreline are
listed in Table A-2. Socio-economic thresholds were used in all modeling for this project (1 um
for surface oiling and 1 pym for shoreline oiling). All predictions of the probability of shoreline
oiling and sea surface contamination are based on these oil thickness thresholds.
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Table A-2: Oil Thickness Thresholds for Sea Surface and Shoreline Oiling

Threshold | Threshold Threshold Rationale

Type (Mass/Unit (Thickness) (Socioeconomic, Environmental)

Area)

Oil on 1.0 g/m? 1.0 pym, A conservative environmental threshold for consideration of
Water 0.001 mm sublethal effects on birds, marine mammals, and sea turtles
Surface from floating oil.
Oil on 1.0 g/m? 1.0 ym, A conservative socioeconomic/ response threshold. This is a
Shoreline 0.001 mm threshold for potential effects on socioeconomic resource uses,

as this amount of oil may trigger the need for shoreline cleanup
on amenity beaches, and affect shoreline recreation and
tourism.

A.7. Overview of US GoM Worst Case Discharge Requirements

The US Bureau of Safety and Environmental Enforcement’s (BSEE) Oil Spill Preparedness
Division (OSPD) is responsible for developing and administering regulations that oversee the oll
industry’s preparedness to contain, recover, and remove oil discharges from offshore facilities in
US waters. The US Gulf of Mexico (GoM) has been the predominant region for US offshore oll
production and all new exploration requires the determination of a Worst Case Discharge
(WCD). Regulations require Operators of these offshore facilities to submit an Qil Spill
Response Plan (OSRP) that identifies the procedures and contracted spill response resources
necessary to respond, to the maximum extent practicable, to their WCD. In the case of most
offshore exploration or production facilities, their WCD scenario will be the maximum
foreseeable daily flow of oil from their facility, commonly referred to as a “well blowout” or “loss-
of-well-control.”

BSEE guidelines on WCD are published in the US Department of Interior BSEE Worst Case
Discharge Analysis (Volume |, February 2016). Although WCD modeling results “present an
extremely dire representation of the potential for contact between the discharged oil and the
environment, they do provide a working baseline of datum that will be useful for further analysis”
(BSEE, 2016).

The US Bureau of Ocean Energy Management (BOEM) defines the WCD as the single highest
daily flow rate of liquid hydrocarbon during an uncontrolled wellbore flow event (i.e., the average
daily flow rate on the day that the highest rate occurs, under worst-case conditions). It is neither
the total volume spilled over the duration of the event, nor the maximum possible flow rate that
would result from high-side reservoir parameters. It is a single value for the expected flow rate
calculated under worst-case wellbore conditions using expected reservoir properties. The main
purpose of a WCD calculation is to support oil spill response planning. The duration of the
WCD release is typically 30-days unless shutting in the well with a capping stack or other
technology is expected to occur earlier. Gemini Solutions, Inc. (GSl) is the predominant vendor
for WCD calculations provided to BSEE in the Gulf of Mexico region.
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The estimate of flow rate from any wellbore normally begins with an inflow/outflow assessment.
The inflow performance relationship (IPR) is determined by one of several possible methods,
such as Darcy’s Law for steady-state radial flow, the use of a numerical reservoir simulator, etc.
This requires knowledge of the zones capable of flow, the rock and fluid properties of those
zones, and the wellbore configuration. The result is an equation that describes the liquid flow
vs. the flowing bottom-hole pressure (BHP) in the well. An outflow correlation is used to
calculate the pressure drop in the well from reservoir to surface at various flow rates, which is
then used to calculate the flowing BHPs.

The flow rate and associated flowing BHP, is determined from the intersection of these two
equations. The method chosen, between analytical techniques and numerical simulation
depend on the amount of data available and the understanding of the reservoir. This can be
quite different when drilling exploration / appraisal wells vs. development / production wells, and
so, different methods may be employed. The tool selection should depend on the data
available, the level of understanding, and also on the complexities of the reservoir. In most
cases, the various tools and methods will yield similar results for the same set of reservoir and
wellbore properties.

EEPGL has engaged GSI to provide WCD estimates for the Development Projects (e.g.,
Payara, Yellowtail). The WCD values represent an open well condition in which no flow
restrictions or well control technologies such as blow out preventers are in operation. Although
modeling of this scenario supports oil spill response planning, it represents an operational
condition that is highly unlikely to be encountered during drilling operations. However, EEPGL’s
response strategy - inclusive of a capping stack - is robust and would be adequate to cover the
WCD. In a more representative scenario, apart from BOPs on the wellhead, there would be drill
string, tubing, and/or other equipment in the wellbore during a well control event, which would
partially constrain and restrict flow from the reservoir.

A.7.1. Overview of US GoM WCD Modeling Approach for Payara Development Project

EEPGL contracted with GSI to calculate WCD rates for the Payara Development Projects using
the US GoM practice as requested by the Guyana Department of Energy (DE).

EEPGL provided GSI with technical information on six targeted Payara reservoirs, and GSI has
input this information into its WCD simulation program. The WCD simulation program employs
radial models built to analyze the WCD rate for vertical sands penetrated by open hole sections,
and horizontal / high-angle well models were built to model the target sands. As summarized
below, GSI calculated six reservoir-specific WCDs ranging from 25,151 to 202,192 bbl per day
(BPD) for the identified reservoirs. The GSI WCD calculation letter and detailed report for
Payara is included in Appendix C.
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Summary of WCD Results
Length Length ooIP WcCD MaxCap Press| Comments
Well ft meters MMBO bbl/day psia

R5W 3,530 1,076 104 133,042 4,765 Horizontal

RAW Target 3,654 1,113 183 202,192 5,160 Horizontal
RAIWTop 82 25 221 49,105 6,183 Top section vertical well

LizaDeep 4,659 1,420 154 146,049 6,660 Horizontal

PC_P6 2,818 859 347 189,300 6,366 Horizontal
P 37 1 Shallow 33 12 108 33,404 5,493 Top section vertical well

P 37 1 Target 2,475 754 127 175,142 5,180 Horizontal
P6 20 3 Shallow 43 13 70 25,151 5,695 Top section vertical well

P6_20 3 Target 2,725 831 2541 184,562 5,947 Haorizontal

Figure A-1: Summary of WCD Study Results for Payara

A.7.2. Application of GSI Worse Case Discharge Modeling for Yellowtail Development
Project

Following the submittal of the Payara EIA, WCD modeling was undertaken to evaluate potential
discharge rates resulting from a loss of source control assuming a given set of formation
properties and wellbore conditions. To conduct this work, Gemini Solutions, Inc. (GSI) was
contracted to perform WCD modeling for a representative Payara development well. Previous
WCD modeling for Payara had evaluated a ‘traditional’ WCD scenario, which assumes an
uncontrolled flow event occurs without the drill string in the hole. The assumed absence of any
flow restriction in the wellbore for this calculation method produces a theoretical maximum
discharge rate estimate for the well, which is likely to be unrealistically high relative to actual
discharge rates under more representative conditions. This iteration of WCD modeling for
Payara evaluated a ‘credible’ WCD scenario, which assumes an uncontrolled flow event occurs
with the drill string in the hole and thus only annular flow transpires. Operationally, this is a more
realistic scenario as well control events are more likely to take place while drilling or tripping as
opposed to when the drill string is out of the hole. As a result, the ‘credible’ WCD scenario offers
a more feasible result. Nonetheless, modeling was completed for both WCD scenarios to
represent a range of potential discharge outcomes. In each case, best estimate formation rock
and fluid properties (e.g., permeability, pressure, temperature, API gravity, viscosity) were
assumed.

In this case, GSI completed the modeling assuming a 9-1/2” hole section penetration of a single
target sand for a representative Payara wellbore and drill string design. The results of this WCD
modeling are summarized in Table A-3 below:
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Table A-3: GSI WCD Modeling Results

WCD Scenario Drill String Configuration Modeled Initial Discharge Rate
Payara ‘Most Drill string in hole (annular flow only) ~82,500 bpd
Credible’
Payara ‘Traditional’  |No drill string in hole (unrestricted flow) ~202,200 bpd

NOTE: Rates reflect initial discharge rate within a variable flow rate schedule and decline over the release period.

As shown in Table A-3, the Payara ‘credible’ WCD rate is ~60% lower than the Payara
‘traditional’ WCD rate. Note that the discharge rates provided reflect the initial discharge rate
within a variable flow rate schedule and decline gradually over the course of the release period
until the well is capped.

For the Yellowtail Development Project, the Most Credible Worse Case Discharge was set at
88,728 bpd and the ‘traditional’ Worse Case Discharge as 177,157 bpd.
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APPENDIX B — DEVELOPMENT PROJECTS MODELED RESULTS

This appendix summarizes the Payara and Yellowtail Development Projects stochastic and
deterministic modeled results and provides a description with results for the oil spill modeling
conducted. As indicated in Table 3-2: Modeled Scenarios by Development Project Assets for
Liza Phase 1, Liza Phase 2, and Payara, various surface releases (i.e., 50 and 250 BBL marine
diesel; 50, 250, and 2500 BBL crude oil) were modeled. As the locations of the projects and the
volumes for the surface releases did not create discernable differences in the modeling done for
earlier projects, these hypothetical releases were not carried out for the Yellowtail Development
Project. However, wellhead most credible WCD and ‘traditional’ WCD were carried out and are
presented in Section B.2, Yellowtail Oil Spill Modeling.

B.1. Payara Oil Spill Modeling

B.1.1. Payara Oil Properties

The physical and chemical properties of the oil are used by the OILMAPDEEP and SIMAP
models in calculations of the transport and fate of the spill. The oil used in the models is
medium crude that can incorporate water when spilled, and increase both the volume and
viscosity of the spilled oil. Assessment of this type of oil indicated that while it can take on
water, it will not emulsify quickly as some heavier crude oils. This will serve to keep the oil
relatively non-viscous for many hours depending on spill and environmental conditions, which
improves the window of opportunity for oil spill response. The oil characterization utilized in this
modeling study was determined from a chemical analysis of the oil collected in the field. The
dispersibility of the oil was determined using a field sample of the oil in a laboratory test
measuring dispersibility of the oil after weathering. Table B-1 lists some of the properties of the
Payara oil used in the model simulations. It should be noted that the oil properties used in
Payara, Liza Phase 2, and Liza Phase 1 modeling were slightly different based on the
characteristics of oil samples. This is reflected in some of the modeling results when compared
side-by-side.

Table B-1: Properties of the Crude QOil Used in the Spill Modeling

Density Viscosity API Gravity Pour Point (°C) Maximum Water

(g/cm? at 15°C) Content (%)
0.896 109.6 @4.4°C 26.5 -3.0 85

°C = degrees Celsius; APl = American Petroleum Institute; cP = centipoise; g/cm? = grams per cubic centimeter
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B.1.2. Payara Stochastic Modeling Results—Unmitigated

Stochastic simulations provide insight into the probable behavior of potential oil spills in
response to temporally and spatially-varying meteorological and oceanographic conditions in
the study area. The stochastic model computes surface trajectories for an ensemble of
hundreds of individual cases for each spill scenario, thus sampling the variability in regional and
seasonal wind and current forcing by starting the simulation at different dates within the
timeframe of interest. Thus, the stochastic results represent sensitivity to the environmental
variability, as each trajectory experiences a different set of wind and current conditions that
occur based on the model start date.

The stochastic analysis provides two types of information: 1) the footprint of sea surface areas
that might be oiled and the associated probability of oil contamination; and 2) the shortest time
required for oil to reach any point within the areas predicted to be oiled. The areas and
probabilities of oil contamination are generated by a statistical analysis of all the individual
stochastic runs. It is important to note that a single run will encounter only a relatively small
portion of this footprint. In addition, the simulations provide shoreline oil contamination data
expressed in terms of minimum and average times for oil to reach shore, and the percentage of
simulations in which oil is predicted to reach shore.

The SIMAP model was used to predict the probability of oil contamination on the water surface
and shoreline for spills occurring in two seasons corresponding to seasonal wind regimes.
Results from the SIMAP stochastic modeling are provided in maps depicting the probability and
timing of oil contamination on the water surface and maps depicting the probability and timing of
oil contamination on the shoreline. Output from the selected spill events is provided as a map of
the spill trajectory and as oil mass balance graphs showing the time history of oil volume in the
environment.

Surface oil is predicted to travel towards the northwest in all scenarios during both the summer
and winter seasons, although the trajectory with the potential to produce coastal impacts in
Guyana and Venezuela is more likely to occur in the winter season. For those simulations
predicted to reach the shoreline, the probability of shoreline oiling tends to be highest on the
coast of Trinidad and Tobago due to the predominant current flow through the Stabroek Block
and into the Caribbean Sea. Probabilities of shoreline oiling range between 5 and >90% on the
coast of Trinidad and Tobago. Lower shoreline oiling probabilities (5-30%) are predicted as far
north as Martinique and as far west as Colombia. The time of first arrival of oil on shore for spill
events ranked as the 95th percentile ranges from 5 to 9 days. Differences in release volumes,
as well as seasonal wind speed and direction, result in a wide range in sea surface
contamination by oil (10 km? and 1,285,994 km?) and shoreline length oiled (0 km though 1,355
km). For larger spill volumes, strong easterly winds (predominantly during winter) result in
significant shoreline oiling in Trinidad and Tobago, Venezuela, Aruba, Bonaire, and Curacao,
while lower wind speeds in summer would allow the surface plume to be transported further to
the north and into a portion of the Caribbean Sea, oiling shorelines in Trinidad and Tobago, the
southern Lesser Antilles, and the western Greater Antilles.
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B.1.3. Payara Marine Diesel (June through November)

Payara Water Surface Results —50 Barrel Scenario (Unmitigated)
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Figure B-1: Top Panel— Probability of surface oiling above a
minimum thickness of 1 ym from June through November for a 50
bbl release of Marine Diesel. Bottom Panel—Minimum time for
surface oil thickness to exceed 1 pm. Inset Panel—Detail.

Figure B-2: Top Panel—Probability of surface oiling above a
minimum thickness of 1 ym from June through November for a
250 bbl release of Marine Diesel. Bottom Panel—Minimum time
for surface oil thickness to exceed 1 pm. Inset Panel—Detail.
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B.1.4. Payara Marine Diesel (December through May)

Payara Water Surface Results —50 Barrel Scenario (Unmitigated)

50 Barrel Release of Marine Diesel December through May (Winter Season

Payara Water Surface Results

250 Bael Release of Marine Diesel December through May (Winter Season|

—250 Barrel Scenario (Unmitigated)

Figure B-3: Top Panel—Probability of surface oiling above a
minimum thickness of 1 ym from December through May for a 50
bbl release of Marine Diesel. Bottom Panel—Minimum time for
surface oil thickness to exceed 1 ym. Inset Panel—Detail.
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Figure B-4: Top Panel—Probability of surface oiling above a
minimum thickness of 1 ym from December through May for a
250 bbl release of Marine Diesel. Bottom Panel—Minimum time
for surface oil thickness to exceed 1 uym. Inset Panel—Detail
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B.1.5. Payara Crude Oil (June through November)

Payara Water Surface Results — 50 Barrel Scenario (Unmitigated)

4 FPSO

Payara Water Surface Results —2500 Barrel Scenario
(Unmitigated)

2500 Barrel Release of Payara Crude Oil June through November (Summer Season)
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Figure B-5: Top Panel—Probability of surface oiling above a
minimum thickness of 1 ym from June through November for a 50
bbl release of Crude Oil. Bottom Panel—Minimum time for surface

oil thickness to exceed 1 um. Inset Panel—Detail

Figure B-6: Top Panel—Probability of surface oiling above a
minimum thickness of 1 ym from June through November for a
2500 bbl release of Crude Oil. Bottom Panel—Minimum time
for surface oil thickness to exceed 1 um. Inset Panel—Detail.
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B.1.6. Payara Crude Oil (December through May)

Payara Water Surface Results —50 Barrel Scenario (Unmitigated) Payara Water Surface Results —2,500 Barrel Scenario
(Unmitigated)

50 Barrel Rebease of Payara Crude O Dacamber through May (Winter Season)
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Figure B-7: Top Panel—Probability of surface oiling above a Figure B-8: Top Panel—Probability of surface oiling above a

minimum thickness of 1 ym from December through May for a 50 minimum thickness of 1 ym from December through May for a
bbl release of Crude Oil. Bottom Panel—Minimum time for surface 2,500 bbl release of Crude Oil. Bottom Panel—Minimum time
oil thickness to exceed 1 pym. Inset Panel—Detail. for surface oil thickness to exceed 1 pm. Inset Panel—Detail.
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B.1.7. Payara Wellbore Fluids (June through November)

Payara Water Surface Results —Maximum WCD: 202,192 BPD Scenario for 30 Days (Unmitigated)
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Figure B-9: Top Panel—Probability of surface oiling above a minimum thickness of 1 ym from June through November for a 202,192
bbl/day release (Maximum WCD) of Crude Oil. Bottom Panel—Minimum time for surface oil thickness to exceed 1 ym. Inset Panel—

Detail.

Rev 8 97 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Oil Spill Response Plan
B. Development Projects Modeled Results

B.1.8. Payara Wellbore Fluids (December through May)

Payara Water Surface Results —Maximum WCD: 202,192 BPD Scenario for 30 Days (Unmitigated)

4,654,000 bbl (202,192 bpd WCD) for 20 Days Release of Payara Crude Oil December through M ay (Winter Season)
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Figure B-10: Top Panel—Probability of surface oiling above a minimum thickness of 1 ym from December through May for a 202,192
bbl/day release (Maximum WCD) of Crude Oil for 30-day release. Bottom Panel—Minimum time for surface oil thickness to exceed 1
pm. Inset Panel—Detail.
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B.1.9. Payara Deterministic Model Results — Unmitigated and Mitigated

For each stochastic scenario, one deterministic trajectory and fate simulation is run to
investigate a specific “worst-case” spill event that could potentially occur using the same
combination of winds and current forcing used in the corresponding stochastic simulation from
which it was identified. The worst-case scenario is selected based on the degree of shoreline
oil contamination. Different parameters or indicators can be used to compare and assess the
degree of shoreline oil contamination, for example “time to reach the coast”, “oil volume to reach
the coast”, or “total length of oiled coastline”. Individual spill events simulated in each stochastic
scenario were selected based on their rank according to the shortest time to reach shore during
each season. A single deterministic spill event ranked as the 95th percentile for the shortest
time to reach shore was then selected from each stochastic scenario. These spill events
represent meteorological and oceanographic conditions that result in the near minimum time for
shoreline oiling to occur. There were five stochastic scenarios in which fewer than five
deterministic simulations (5%) were predicted to reach shore. For these scenarios, individual
spill events simulated in each stochastic scenario were selected based on their rank according
to the maximum water surface area oiled. Therefore, a single deterministic spill event ranked as
the 95th percentile water surface area oiled was selected for these scenarios.

The time of first arrival of oil on shore for the spill events ranked as the 95" percentile ranges
from 7 to 10 days. Differences in seasonal wind speed and direction, and variable release
volumes result in a wide range in sea surface exposure to oil (10 km? and 1,285,994 km?) and
shoreline length oiled (0 km though 1,355 km). Strong easterly winds result in significant
shoreline oiling in Trinidad and Tobago, while allowing additional surface oil transport to the
northwest of Trinidad and Tobago into the Caribbean Sea, for larger volume spills.

Response measures were simulated for the summer and winter 2,500 bbl crude surface
release, and the 202,192 BPD Maximum WCD loss-of-well-control scenario. The Maximum
WCD value of 202,192 BPD represents the highest daily release rate (i.e., on Day 1). This
volume decreases on a daily basis, such that the Maximum WCD release scenario discharges
4,654,000 bbl over the 30-day unmitigated release and 940,275 bbl over the 5-day mitigated
release. Response measures reflected in the mitigated scenario included a capping stack
applied to the well head after 5 days, dispersants applied aerially and by boat, burning, and
mechanical removal. Response measures resulted in a reduction of shoreline oiling and a
reduction in the surface area of oil contamination to water. Scenarios for the 50 bbl, 250 bbl,
and 2,500 bbl surface releases were modeled for 10 days. Scenarios for the mitigated 202,192
BPD Maximum WCD scenario were modeled for 54 days.

At the time the Payara EIA was originally submitted, the response time associated with the
Boots & Coots GRIP capping stack deployment was based on preliminary and conservative
logistics assumptions. After establishing the subscription to the Boots & Coots GRIP system,
and in conjunction with the ongoing capping stack study, the response time model has been
refined to reflect current logistics strategies and it is now estimated that the capping stack
deployment is possible within 5 days, assuming no debris removal activities are required. Once
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deployed, final capping operations would occur and the well could be shut in. The WCD
releases that were analyzed would represent some of the largest offshore releases in the history
of the industry. The responses that were applied to them represent credible responses in terms
of both timing and scope. If a release of this magnitude occurred, the response would be
monitored for performance and would be scaled-up as necessary to minimize shoreline impacts
in the Caribbean. Additional response services would be initially sourced from ExxonMobil’s
OSR vendors in the nearby Gulf of Mexico region and would extend beyond that region, as
needed. Releases of this magnitude are very rare and the response that was applied to them in
the response modeling provides insights and comparisons among the various projects regarding
additional needs that would be needed should such an unlikely event occur. The summaries of
mass balances at the end of the simulations are presented in Table B-2.

Table B-2: Representative worst -case scenario mass balance at the end of the simulation
as percent (%) of the total column of oil released.

Scenario Surface = Water Column Ashore Evaporated Degradation

Payara FPSO 50 bbl Marine Diesel 3.9 2.6 0.0 90.1 3.4
Release—Summer Season

Payara FPSO 50 bbl Marine Diesel <0.1 29.8 0.0 65.5 4.6
Release—Winter Season

Payara FPSO 250 bbl Marine 1.1 20.5 0.0 75.2 3.2
Diesel Release—Summer Season

Payara FPSO 250 bbl Marine 0.0 29.9 0.0 65.5 4.6
Diesel Release—Winter Season

Payara FPSO 50 bbl Payara Crude 60.6 1.9 5.3 26.5 5.7
Release—Summer Season

Payara FPSO 50 bbl Payara Crude 10.7 0.2 411 42.6 5.4
Release—Winter Season

Payara FPSO 2,500 bbl Payara 52.9 0.2 16.1 253 5.6
Crude Release—Summer Season

Payara FPSO 2,500 bbl Payara 69.2 0.0 0.6 247 5.5
Crude Release—Winter Season

Mitigated Payara FPSO 2,500 bbl 0.0 62.4 0.0 234 13.7
Payara Crude Release—Summer
Season

Mitigated Payara FPSO 2,500 bbl 0.0 62.6 0.0 234 13.9
Payara Crude Release—Winter
Season

Payara Wellhead 4,654,000 bbl 455 2.1 2.0 13.7 36.1
(202,192 bpd) Payara Crude
Release—Summer Season
(Maximum WCD)

Payara Wellhead 4,654,000 bbl 44.2 2.1 3.4 13.7 36.1
(202,192 bpd) Payara Crude
Release—Winter Season
(Maximum WCD)
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Scenario Surface | Water Column Ashore Evaporated Degradation

Mitigated Payara Wellhead 940,275 2.4 30.0 1.1 71 56.8
bbl (202,192 bpd) Payara Crude
Release—Summer Season
(Maximum WCD)

Mitigated Payara Wellhead 940,275 4.7 274 29 7.3 55.8
bbl (202,192 bpd) Payara Crude
Release—Winter Season
(Maximum WCD)
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Qil Spill Response Plan

B.1.10. Payara Marine Diesel (June through November)
Payara 50 Barrel Scenario (Unmitigated) Payara 250 Barrel Marine Diesel Scenario (Unmitigated)
Unmitigated 50 Barrel Release of Marine Diesel June through November (Summer Season) Unmitigated 250 Barrel Release of Marine Diesel June through November (Summer Season)
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Figure B-11: Unmitigated area swept results for the 95th Figure B-12: Area swept results for the 95th percentile surface
percentile surface area oiled 50 bbl Marine Diesel release during area oiled 250 bbl Marine Diesel release during Jun-Nov season.
Jun-Nov season. Area swept is displayed in dark blue, surface Area swept is displayed in dark blue, surface oil droplets
oil droplets remaining at the end of the 10-day scenario are remaining at the end of the 10-day scenario are presented in
presented in black, and shoreline oiling is displayed in red (none black, and shoreline oiling is displayed in red (none in this
in this scenario). scenario).
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B.1.11. Payara Marine Diesel (December through May)

Payara 50 Barrel Sce nario (Unmitigated)

Payara 250 Barrel Marine Diesel Scenario (Unmitigated)

Unmitigated 50 Barrel Release of Marine Diesel December through May (Winter Season) Unmitigated 250 Barrel Release of Marine Diesel December through May (Winter Season)
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Figure B-13: Unmitigated area swept results for the 95th
percentile surface area oiled 50 bbl Marine Diesel release during
Dec-May season. Area swept is displayed in dark blue, surface
oil droplets remaining at the end of the 10-day scenario are
presented in black, and shoreline oiling is displayed in red (none
in this scenario).

Figure B-14: Unmitigated area swept results for the 95th
percentile surface area oiled 250 bbl Marine Diesel release during
Dec-May season. Area swept is displayed in dark blue, surface oil
droplets remaining at the end of the 10-day scenario are
presented in black, and shoreline oiling is displayed in red (none
in this scenario).
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B.1.12.

Payara 50 Barrel Scenario (Unmitigated)

Payara Crude Oil (June through November)

Payara 2,500 Barrel Crude Oil Scenario (Unmitigated)

Unmitigated 50 Barrel Release of Payara Crude Oil June through November (Summer Season) 2,500 Barrel Release of Payara Crude Oil June through November (Summer Season)
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Figure B-15: Unmitigated area swept results for the 95th percentile
minimum time to shoreline 50 bbl Crude Oil release during June
through November season. Area swept is displayed in dark blue,
surface oil droplets remaining at the end of the 10-day scenario are
presented in black, and shoreline oiling is displayed in red.

Figure B-16: Unmitigated area swept results for the 95th
percentile minimum time to shoreline 2,500 bbl Crude Oil
release during June through November season. Area swept is
displayed in dark blue, surface oil droplets remaining at the end
of the 10-day scenario are presented in black, and shoreline

oiling is displayed in red.
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Payara 2,500 Barrel Crude QOil Scenario (Mitigated)

Mitigated 2,500 Barrel Release of Payara Crude Oil June through November (Summer Season)
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Figure B-17: Mitigated area swept results for the 95th percentile minimum time to shoreline 2,500 bbl Crude Oil release during June
through November season. Area swept is displayed in dark blue, surface oil droplets remaining at the end of the 10-day scenario are
presented in black (none in this scenario), and shoreline oiling is displayed in red (none in this scenario).
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B.1.13. Payara Crude Oil (December through May)

Payara 50 Barrel Crude Oil Scenario (Unmitigated)

Payara 2,500 Barrel Crude Oil Scenario (Unmitigated)

Unmitigated 50 Barrel Release of Payara Crude Oil December through May (Winter Season)

2,500 Barrel Release of Payara Crude Oil December through May (Winter Season)
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Figure B-18: Unmitigated area swept results for the 95th

percentile minimum time to shoreline 50 bbl Crude Oil release
during December through May season. Area swept is displayed
in dark blue, surface oil droplets remaining at the end of the 10-
day scenario are presented in black, and shoreline oiling is

displayed in red.

Figure B-19: Unmitigated area swept results for the 95th
percentile minimum time to shoreline 2,500 bbl Crude Oil release
during December through May season. Area swept is displayed in
dark blue, surface oil droplets remaining at the end of the 10-day
scenario are presented in black, and shoreline oiling is displayed
in red.
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Payara 2,500 Barrel Crude Oil Scenario (Mitigated)

Mitigated 2,500 Barrel Release of Payara Crude Oil December through May (Winter Season)
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Figure B-20: Mitigated area swept results for the 95th percentile minimum time to shoreline 2,500 bbl Crude Oil release during
December through May season. Area swept is displayed in dark blue, surface oil droplets remaining at the end of the 10-day scenario
are presented in black (none in this scenario), and shoreline oiling is displayed in red (none in this scenario).
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B.1.14. Payara Wellbore Fluids (June through November)

Qil Spill Response Plan

Payara Maximum WCD: 202,192 BPD Crude Oil Scenario for 5 Days

Payara Maximum WCD: 202,192 BPD Crude Oil Scenario for 30 Days
(Mitigated)

(Unmitigated)

4,654,000 bbl (202,192 bpd WCD for 30 Days) Release of Payara Crude QOil June through November (Summer Season) 940,275 bbl (VFR WCD for § Days) Release of Payara Crude Qil June through November (Summer Season)
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Figure B-21: Unmitigated area swept results for the 95th percentile = Figure B-22: Mitigated area swept results for the 95th percentile

minimum time to shoreline 202,192 bbl/day Crude Oil release
(Maximum WCD) for 30 days during June through November
season. Area swept is displayed in dark blue, surface oil droplets
remaining at the end of a 54-day scenario are presented in black,
and shoreline oiling is displayed in red.

minimum time to shoreline 202,192 bbl/day Crude Oil release
(Maximum WCD) for 5 days during June through November season.
Area swept is displayed in dark blue, surface oil droplets remaining
at the end of a 54-day scenario are presented in black, and
shoreline oiling is displayed in red.
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B.1.15. Payara Wellbore Fluids (December through May)

Payara Maximum WCD: 202,192 BPD Crude Oil Scenario for 30
Days (Unmitigated)

Payara Maxim um WCD: 202,192 Barrel per Day Scenario for 5 Days
(Mitigated)

4,654,000 bbl (202,192 bpd WCD for 30 Days) Release of Payara Crude Oil December through May (Winter Season)

940,275 bbl (VFR WCD for 5 Days) Release of Payara Crude Oil December through May (Winter Season)

Figure B-23: Unmitigated area swept results for the 95th
percentile minimum time to shoreline 202,192 bbl/day Crude Oil
release (Maximum WCD) for 30 days during December through
May season. Area swept is displayed in dark blue, surface oil
droplets remaining at the end of a 54-day scenario are
presented in black, and shoreline oiling is displayed in red.
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Figure B-24: Mitigated area swept results for the 95th percentile
minimum time to shoreline 202,192 bbl/day Crude Oil release
(Maximum WCD) for 5 days during December through May season.
Area swept is displayed in dark blue, surface oil droplets remaining
at the end of a 54-day scenario are presented in black, and

shoreline oiling is displayed in red.
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B.2. Yellowtail Oil Spill Modeling

B.2.1. Yellowtail Oil Properties

The transport and weathering of spilled oil are dependent on chemical and physical oil
properties such as boiling point distribution, tendency to form stable or meso-stable water-in-oil
emulsions, and oil viscosity. Table B-3 summarizes the characteristics of the hydrocarbon
product, a Medium Crude Oil, used for this study. The client provided RPS with detailed
information regarding the oil properties of the products and RPS assumed a proxy/generic oil to
define any additional properties necessary to run the oil spill model. These properties were
based on characterizations from the Environmental Technology Centre of Environment Canada.

Table B-3: Properties of the Crude Oil Used in the Yellowtail Spill Modeling

Density Viscosity API Gravity Pour Point (°C) Maximum Water

(g/cm? at 15°C) Content (%)
0.8558 11 @ 15°C 325 -24.0 31

°C = degrees Celsius; API = American Petroleum Institute; cP = centipoise; g/cm?® = grams per cubic centimeter

B.2.2. Introduction

RPS Ocean Science was contracted by Esso Exploration & Production Guyana Ltd. to assess
the trajectory and fate of releases using RPS’ SIMAP model in the offshore waters of Guyana
both without and with spill response mitigation. This modeling is a continuation of previous
modeling for offshore Guyana in the Payara Prospect and in the Liza prospect, completed for
Phase 1 and Phase 2. This summary presents the results of the most credible worst-case
discharge (Most Credible WCD) and worst-case discharge (WCD) components of the oil spill
modeling for the Yellowtail discharge location.

Consistent with Spill Modeling Concepts outlined in Appendix A, four hypothetical spill
scenarios were modeled by RPS. The spill scenarios include 30-day loss-of-well-control of a
Medium Crude oil modeled for 45 days. The model simulations were run using environmental
conditions corresponding to different regimes in the summer (June through November) and
winter (December through May) seasons defined in the analysis of long-term wind data at the
spill site. Individual spill events were selected from these results based on shoreline exposure
to oil. Spill events were selected based on a high WCD in both summer and winter seasons.
The loss-of-well-control scenarios were simulated using the OILMAPDeep model to determine
the discharge plume geometry, define the oil droplet sizes and provide inputs for the SIMAP
model simulations.
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B.2.3. Model Scenarios

One site within the Yellowtail Prospect in the Stabroek Block (Yellowtail wellhead) was used for
all spill scenarios. The site is located offshore from Guyana, roughly 195 km from the coastline.
Table B-4 lists the spill location coordinates, and the figure below is a map showing the site
location.

Table B-4: Location used for spill modeling in the Yellowtail prospect (Stabroek Block)

Site Location Latitude (N) Longitude (W)
Yellowtail 7.9571 56.7161
62r' W 607 W -58f W 567 W
LN
2 | Yellowtail
-3 "
-~|; < Spill Site

rps 0 50 100 2u&m A

B.2.4. Yellowtail Stochastic Modeling Results — Unmitigated

Although explained above as part of the Payara Stochastiv Modeling Results, it is important to
understand the value of this type of modeling and what is provided. Stochastic simulations
provide insight into the probable behavior of potential oil spills in response to temporally and
spatially-varying meteorological and oceanographic conditions in the study area. The stochastic
analysis provides two types of information: 1) the footprint of sea surface areas that might be
oiled and the associated probability of oil contamination; and 2) the shortest time required for oil
to reach any point within the areas predicted to be oiled. The areas and probabilities of oil
contamination are generated by a statistical analysis of all the individual stochastic runs. Itis
important to note that a single run will encounter only a relatively small portion of this footprint.
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In addition, the simulations provide shoreline oil contamination data expressed in terms of
minimum and average times for oil to reach shore, and the percentage of simulations in which
oil is predicted to reach shore.

The trajectory of spills at discharge sites from the Yellowtail well head is driven largely by the
strong northwest flowing currents running parallel to the South American coast. The easterly
and east-northeasterly winds drive oil ashore, but in general are not strong enough the
overcome the transport by currents.

Surface oil is predicted to travel towards the northwest in all scenarios during both the summer
and winter seasons in the Most Credible WCD and the WCD. These large volume releases in
both summer and winter months are predicted to have a greater than 90% probability of
reaching the shoreline.

The probability of oil contamination on the shoreline tends to be highest on the coast of Trinidad
and Tobago, particularly during the winter months, because of the predominant current flow
through the Stabroek Block and into the Caribbean. Lower shoreline oiling probabilities (<20%)
are predicted as far north as Haiti and the Dominican Republic as far west as Colombia. Winter
season spills generally show a higher oil stranding probability due to the faster currents and
northeasterly winds prevalent during the winter. For the 30-day 88,728 bpd WCD loss-of-well-
control scenarios of Medium Crude in the summer season (June — November), surface oil
reaches the coast in some segments exceeding 90% probability, with the highest probabilities
(>80%) primarily along the coast of Trinidad and Tobago and lower probabilities (<20%) as
along Guyana and as far west as Venezuela and as far north as the Dominican Republic.

For the 30-day 88,728 bpd Most Credible WCD loss-of-well-control scenarios of Medium Crude
in the winter season (December — May), the surface oil exposure footprint (above the 1 um
threshold) exceeding 50% predicted probability extends from the spill site approximately 1,200
km to the northwest.

For the 30-day 177,157 bpd WCD loss-of-well-control scenarios of Medium Crude in the
summer season (June —November), surface oil reaches the coast in segments exceeding 90%
probability, with the highest probabilities (>80%) primarily along the coast of Trinidad and
Tobago and lower probabilities (<20%) as far west as Colombia and as far north as Martinique.
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B.3.

Yellowtail Wellhead Crude (Most Credible WCD Release) — Summer

Water Surface Results —Most Credible WCD: 88,728 BPD
Scenario for 30 Days (Unmitigated)

Water Surface Res ults —Most Credible WCD: 88,728 BPD

Scenario for 30 Days (Unmitigated) - DETAILED VIEW
88,728 bpd Release of Medium Crude Oil June through November (Summer Season) 88,728 bpd Release of Medium Crude Qil June through November (Summer Season)
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Figure B-25: Top panel displays probability of surface oil
contamination 2 1 ym (1 g/m? on average over the grid cell) during

Figure B-26: Top panel displays probability of surface oil
contamination 2 1 ym (1 g/m? on average over the grid cell)
the summer season for a 88,728 BPD Most Credible WCD 30-day during the summer season for a 88,728 BPD Most Credible WCD
spill of Medium Crude at the Yellowtail wellhead. Bottom panel 30-day spill of Medium Crude at the Yellowtail wellhead. Bottom
displays minimum time for surface oil to exceed 1 pm. panel displays minimum time for surface oil to exceed 1 ym.
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B.4. Yellowtail Wellhead Crude (Most Credible WCD Release) — Winter

Qil Spill Response Plan

Water Surface Results —Most Credible WCD: 88,728 BPD Water Surface Results —Most Credible WCD: 88,728 BPD
Scenario for 30 Days (Unmitigated) Scenario for 30 Days (Unmitigated) - DETAILED VIEW

88,728 bpd Release of Medium Crude Oil December through May (Winter Season)

e

g oSS
B ¥

|
\
m

al

¥ie Geargetown
74
Guana
iy 13 Cuyuni-Mazaruni
% Yellowtail <+ Yellowtail
Probability (%) of Surface Oiling above a H Probability {%) of Surface Oiling above a
Minimum Thickness (1 g/m?) - Winter Season N

Minimum Thickness (1 g/m?) - Winter Season
s 2020 050 eoro ] so80

Upper
510 20-30 40-50 60-70 ] s0-s0 D s ﬁ, &
I 10-20 20-40 s0-80 ] 7080 [_] 90-100 —10-20 30-40 50-60 70-80 ] 90-100 Be

E 2 ; 2 ..a> T8
b 5 " E A
% 1
¢ 2 "',:.v S - —eorgete
~ S By oy tin (4 5
tinT:f:[ETii‘ms (Days) to Surface Oiling above a H Jf.«..:.(ﬂﬁﬁm—r”m (Days) to Surface Oiling above a 3 :icsr
Minimum Thickness (1 g/m?) - Winter Season . N Minimum Thickness (1 g/m?) - Winter Season
R 10 1220 2530 ] a4  — =10 15-20 2sa0 [ _Jes40 ggfgz-_? 6
s 10-15 2025 [ s0as[_]aoss 1-5 10-18 20-25 2035 [ _Je0ss Berbice
res o nz5 =5 = A res o 2 = o A
Figure B-27: Top panel displays probability of surface oil Figure B-28: Top panel displays probability of surface oil
contamination 2 1 ym (1 g/m? on average over the grid cell) during contamination 21 pm (1 g/m? on average over the grid cell)
the winter season for a 88,728 BPD Most Credible WCD 30-day during the winter season for a 88,728 BPD Most Credible WCD
spill of Medium Crude at the Yellowtail wellhead. Bottom panel 30-day spill of Medium Crude at the Yellowtail wellhead. Bottom

displays minimum time for surface oil to exceed 1 pm. panel displays minimum time for surface oil to exceed 1 ym.
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Qil Spill Response Plan
Yellowtail Wellhead Crude (WCD Release) — Summer

Water Surface Results —WCD: 177,157 BPD Scenario for 30 Days Water Surface Results — WCD: 177,157 BPD Scenario for 30
(Unmitigated)

Days (Unmitigated) — DETAILED VIEW

177,157 bpd Release of Medium Crude Qil June through Movember (Summer Season)
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Figure B-29: Top panel displays probability of surface oil

Figure B-30: Top panel displays probability of surface oil
contamination 2 1 ym (1 g/m?on average over the grid cell) during contamination 21 pm (1 g/m? on average over the grid cell)
the summer season for a 177,157 BPD WCD 30-day spill of during the summer season for a 177,157 BPD WCD 30-day spill
Medium Crude at the Yellowtail wellhead. Bottom panel displays of Medium Crude at the Yellowtail wellhead. Bottom panel
minimum time for surface oil to exceed 1 pm.

displays minimum time for surface oil to exceed 1 um.
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B.6. Yellowtail Wellhead Crude (WCD Release) — Winter

Water Surface Results—WCD: 177,157 BPD Scenario for 30
Days (Unmitigated)

Water Surface Results— WCD: 177,157 BPD Scenario for
30 Days (Unmitigated) - DETAILED VIEW

177,157 bpd Release of Medium Crude Oil December through May (Winter Season)

177,157 bpd Release of Medium Crude Oil December through May (Winter Season)
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Figure B-31: Top panel displays probability of surface oil

contamination 2 1 um (1 g/m? on average over the grid cell) during

the winter season for a 177,157 BPD WCD 30-day spill of Medium

Crude at the Yellowtail wellhead. Bottom panel displays minimum

time for surface oil to exceed 1 pm.

Figure B-32: Top panel displays probability of surface oil
contamination 2 1 um (1 g/m? on average over the grid cell)
during the winter season for a 177,157 BPD WCD 30-day spill of
Medium Crude at the Yellowtail wellhead. Bottom panel displays
minimum time for surface oil to exceed 1 pm.
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B.7. Yellowtail Deterministic Model Results — Unmitigated and Mitigated

Each individual spill event simulated in a stochastic scenario produces a unique spill trajectory.
Depending on environmental conditions at the time of release, surface oil may be transported
directly to shore or carried offshore, resulting in different effects. The 95th percentile spill
events for minimum time to shore were selected from all stochastic spill scenarios simulated in
each season for those stochastic scenarios with a greater than 5% probability of reaching shore.
The model results are presented in maps and oiled shorelines depicted on the maps are
determined by the presence of any oil amount regardless of a thickness threshold.

A summary of the mass balance at the end of the 45-day simulations in percent of released
mass is provided in Table B-5. The predicted time of first arrival of oil on shore for the spill
events ranked as the 95th percentile WCDs ranged from 6.5 to 8.5 days so oil is expected to be
weathered by landfall. Depending on the scenario, the total oil ashore ranges from 0.0 to 8.6
km? for mitigated and 6.2 to 12.1 km? for unmitigated. Strong northwesterly transport resulted in
significant shoreline oiling in Trinidad and Tobago, while allowing additional surface oil transport
to the northwest of Trinidad and Tobago into the Caribbean Sea, making contact with the
Greater Antilles for larger volume spills.

Response measures were performed on the summer and winter Most Credible WCD and WCD
loss-of-well-control scenarios. Response measures included a capping stack applied after 5.5
days to the well head, dispersants applied at the well head, dispersants applied aerially and by
boat, burning, and mechanical removal. Dispersants applied at the wellhead were effective in
reducing the size of the oil droplets, leading to greater entrainment in the water column
compared to the unmitigated cases. Response measures resulted in a reduction of shoreline
oiling and a reduction in oil contamination to water surface area for both modeled scenarios.
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Table B-5: Representative worst -case scenario mass balance at the end of the simulation as percent (%) of the total column
of oil rel eased.

Scenario Surface Water Column Ashore Evaporated Degradation | Sediment

Yellowtail Wellhead 2,661,840 bbl (88,728 bpd 51.6 2.0 6.2 32.9 7.3 <0.1
Most Credible WCD) Medium Crude Release —
Summer Season

Yellowtail Wellhead 2,661,840 bbl (88,728 bpd 45.7 5.8 8.1 31.5 8.2 <0.1
Most Credible WCD) Medium Crude Release —
Winter Season

Yellowtail Wellhead 5,314,710 bbl (177,157 bpd 48.8 3.4 6.3 27.2 14.2 <0.1
WCD) Medium Crude Release — Summer

Season

Yellowtail Wellhead 5,314,710 bbl (177,157 bpd 42.4 3.2 12.1 28.9 13.3 <0.1
WCD) Medium Crude Release — Winter Season

Mitigated Yellowtail Wellhead 488,004 bbl <0.1 34.0 0 11.5 50.1 <0.1

(88,728 bpd Most Credible WCD) Medium
Crude Release — Summer Season

Mitigated Yellowtail Wellhead 488,004 bbl <0.1 33.7 0 11.7 50.4 <0.1
(88,728 bpd Most Credible WCD) Medium
Crude Release — Winter Season

Mitigated Yellowtail Wellhead 974,364 bbl <0.1 33.7 <0.1 10.0 54.9 <0.1
(177,157 bpd WCD) Medium Crude Release —
Summer Season

Mitigated Yellowtail Wellhead 974,364 bbl <0.1 28.4 8.6 10.2 50.2 <0.1
(177,157 bpd WCD) Medium Crude Release —
Winter Season

Rev 8 118 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL)

Qil Spill Response Plan

B. Development Projects Modeled Results

B.8.

Most Credible WCD: 88,728 BPD Scenario with 30 days release

with 45-day model simulation (Unmitigated)
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Figure B-33: Area swept by surface oil throughout 45-day model
simulation for a 95th percentile minimum time to shore scenario

for a 88,728 BPD Most Credible WCD spill of Medium Crude at the
Yellowtail wellhead during summer season. Blue area represents
surface area swept. Black points represent surface oil remaining

at the end of the simulation. Red points represent shoreline oil

remaining at the end of the simulation.

Yellowtail Wellhead Crude (Most Credible WCD Release) - Summer

Most Credible WCD: 88,728 BPD Scenario with 5.5 days release

with 45-day model simulation (Mitigated)
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Figure B-34: Area swept results for the mitigated 95th percentile
time to shore scenario for the 88,728 BPD Most Credible WCD for
5.5 Days release of Medium Crude Oil at the Yellowtail wellhead
during summer season. Blue area represents surface area swept.
Black points represent surface oil remaining at the end of the
simulation. Red points represent shoreline oil remaining at the

end of the simulation.
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B.9.

Most Credible WCD: 88,728 BPD Scenario with 30 days release
with 45-day model simulation (Unmitigated)

Yellowtail Wellhead Crude (Most Credible WCD Release) - Winter

Most Credible WCD: 88,728 BPD Scenario with 5.5 days release
with 45-day model simulation (Mitigated)
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Figure B-35: Area swept by surface oil throughout 45-day model
simulation for a 95th percentile minimum time to shore scenario
for a 88,728 BPD Most Credible WCD) spill of Medium Crude at
the Yellowtail wellhead during winter season. Blue area
represents surface area swept. Black points represent surface oil
remaining at the end of the simulation. Red points represent
shoreline oil remaining at the end of the simulation.
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Figure B-36: Area swept results for the mitigated 95th percentile
time to shore scenario for the 88,728 BPD Most Credible WCD for
5.5 Days release of Medium Crude Oil at the Yellowtail wellhead
during winter season. Blue area represents surface area swept.
Black points represent surface oil remaining at the end of the
simulation. Red points represent shoreline oil remaining at the
end of the simulation.
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B.10. Yellowtail Wellhead Crude WCD Release - Summer

WCD: 177,157 BPD scenario with 30 days release with 45-day
model simulation (Unmitigated)
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Figure B-37: Area swept by surface oil throughout 45-day model

simulation for a 95th percentile minimum time to shore scenario for

a 177,157 BPD WCD spill of Medium Crude at the Yellowtail

wellhead during summer season. Blue area represents surface area
swept. Black points represent surface oil remaining at the end of
the simulation. Red points represent shoreline oil remaining at the

end of the simulation

WCD: 177,157 BPD scenario with 5.5 days release with 45-day
model simulation (Mitigated)
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Figure B-38: Area swept results for the mitigated 95th
percentile time to shore scenario for the 177,157 BPD WCD for
5.5 Days release of Medium Crude Oil at the Yellowtail wellhead
during summer season. Blue area represents surface area
swept. Black points represent surface oil remaining at the end
of the simulation.
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B.11. Yellowtail Wellhead Medium WCD Release - Winter

WCD: 177,157 BPD scenario with 30 days release with 45-day
model simulation (Unmitigated)

WCD: 177,157 BPD scenario with 5.5 days release with 45-day
model simulation (Mitigated)
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Figure B-39: Area swept by surface oil throughout 45-day model
simulation for a 95th percentile minimum time to shore scenario
for a 177,157 BPD WCD spill of Medium Crude at the Yellowtail
wellhead during winter season. Blue area represents surface area
swept. Black points represent surface oil remaining at the end of
the simulation. Red points represent shoreline oil remaining at
the end of the simulation
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Figure B-40: Area swept results for the mitigated 95th percentile
time to shore scenario for the 177,157 BPD WCD for 5.5 Days
release of Medium Crude Qil at the Yellowtail wellhead during
winter season. Blue area represents surface area swept. Black
points represent surface oil remaining at the end of the
simulation. Red points represent shoreline oil remaining at the
end of the simulation.
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APPENDIX C —WCD MODELING FOR DEVELOPMENT PROJECTS

This appendix summarizes prior Development Projects deterministic modeled results and
provides a description with results for the oil spill modeling conducted by Gemini Solutions Inc.

GSI Background:

GSI completed the BP Macondo WCD study for the US government in 2011. Following
the spill, GSI developed software that models WCD spill rates and well bore pressures.
GSI's WCD software has been adopted by the US government and has been used in
more than 1000 studies by the US government and oil companies. A summary of GSI’s
Macondo study can be found at the following link for the US department of interior.

https://www.doi.gov/sites/doi.gov/files/migrated/deepwaterhorizon/upload/FRTG-report-
Appendix-E-Reservoir-Modeling-Report.pdf

GSil is the sole source WCD provider to the US government, as outlined in the following
US government document.

http://www.geminisi.com/downloads/bseemerlin.pdf

The Merlin WCD™ simulator utilizes a discretized finite difference simulator that models
black oil, volatile oil, dry gas, and gas condensate fluids. The simulator is seamlessly
linked to the GSI Avalon™ nodal analysis software that builds tubing curves for the WCD
application. Separate tubing curves are built and applied to the well interval above the
top sand, and the well interval in the loss-of-well-control open hole section. Within the
open hole section Merlin WCD™ models rates, densities, and friction changes.

The GSI workflow and software used in the Payara WCD calculations have been
adopted and sanctioned by US government agencies (BOEM and BSEE).
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C.1. Payara - GSI WCD Summary Results & Letter

4 .. .
Gemini Solutions «
Simple Interface, Advanced Features
702 Morton Streat
Richmond, TX 77469
281-238-

Date: 53172019

Ta: Guyana Projects Venture Team
22777 Springwoods Village Parkway
Spring, Texas, 77380

From: Mr. James L Buchwalter, PhDD, PE
Gemini Solutions, Inc.
702 Morton Street
Richmond, Texas, 77469

Subject: WCD Studies for Guyana — Payara project

sections, and horizontal'high angle well models were built to model the target sands.

A summary of all results is shown below for the 6 WCD wells studicd.

Gemini Solutions Inc (GSI) has completed 6 worst case discharge studies (WCD) in Guyana for the Payara project.

For these WCD study radial models were built to study the WCD rate for the upper sands penetrated by open hole

Summary of WCD Results
Length | Length OO |  WCD  |MaxCap Press Comments
well ft meters MMBO bibi/day psia
RSW 3,530 1,07 104 133,042 4,765 Horizontal
RAW Target 3,654 1113 183 202192 5,160 Horizontal
RawTop ) ) o 43,105 6,185 Top section vertical well
LizaDeep 4,655 1420 154 146,049 6,660 Horizontal
PC PG 2818 859 7 183,300 5,356 Honizontal
P_37_1_shallow 3 12 108 33,404 5,493 Top section vertical wel
P 37 1 Target 2475 74 127 175,142 5,180 Horizontal
P6_20 3 Shallow 43 13 70 25,151 5,695 Top section vertical well
P6_20 3 Target 75 31 28 184,362 5,947 Horizontal

Details are attached outlining the data input for each WCD study, workf

ws, and all results.

A brief review of GSI experience in WCD modeling and the workflow used in these studies are inchided below.

Yours Truly,
- /

James L Buchwalter, PhD, P.E
President

GS ns in WCD Modelif

Gl completed the BP Macondo WCD study for the US government in 201 1. Following the spill GSI developed
software that models WCD spill rates and well bore pressures. GSI's WCD software has been adopted by the US
government and used in more than 1000 studies by the US government and oil companics.

A summary of GSI’s Macondo study can be found at the following link for the US department of interior.

The Merlin WCDu simulator utilizes a discretized finite difference simulator that models black oil, volatile oil, dry
gas, and gas condensate fluids. The simulator is seamlesshy linked to the GSI Avalon nodal analysis software that
builds tubing curves for the WCD application. Separate tubing eurves are built and applied to the well interval above
U tup sumd, aud the well interval in the blowout open hole scetion. Within the opan hale saction Merlin WCD n
models rates, densities, and friction changes.

The workflow and software used in the Payara WCD calculations have been adopted by US government agencies
(BOEM and BSEE)
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C.1.1. Payara WCD

Study Detailed Reports

GUYANA WCD MODELING
Payara Field

Gemini Solutions Inc
6-6-2019

James L Buchwalter, PhD, PE & Taylor . Seal

Gemini Solutions Inc

Contents
Lflowr Di 2
Input Data for WCD deling 4
Liza Deep Target Sand — Horizontal Model 4
P6&_20_3 Shallow Sand — Radial Model 5
P6&_20_3 Target Sand — Horizontal Model 6
P37_1 shallow 5and — Radial Model 7
P37_1 Target Sand — Horizontal Model ]
PC_P& Target Sand — Horizontal Mode| ]
Raw shallow Sand — Radial Model 10
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Beggs and Brill correlation was chosen for the tubing curve correlation. A sample distribution of pressure
gradient profile through the vertical wellbore depths in TVD is shown below for the R4 high angle well
case. Note the gradient decrease as we move from the bottom of the well upward with 8 marked gradient
Radial models are used in vertical open hole blowout interval, and horizontal/high angle wells are used in decrease. as wemove toa I.arge cas_’lngsue at 13165 TVD §5. The red line at the bottom of the graph plots
the lower target sands. All models are built with fine grids approach 10 feet at the location of the the gradient after the well is contained.

preducing wells, with cell sizes increasing by a factor of 1.5 or less in adjacent cells moving away from the
well. Smaller growth factors were tested but results are almost identical. Sample grids constructed for RdTarget+LabData+ Thg+OH_FIX
both the radial and high angle horizontal well models are shown below.

Workflow Discussion

T
8000 10000

The plot below shows the elliptical pressure distribution around one of the target high angle/horizontal
wells. Note that the pressure drop, and friction increase from the heal to the toe of the well as production
increases.

T
0

[T I ]|

LTI R ol

H.I

The Merlin WCDna software includes madeling of cross flow during shut in conditions where fluids may
move between producing sands after the well is capped.

For these models PVT lab reports were provided for each open hele interval.
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Input Data for WCD Modeling

A summary for input parameters for each WCD model follows:

Liza Deep Target Sand — Horizontal Model

Layer 1

Sand Top SSTVD [ft] 19134.00
Sand Base SSTVD [ft] 19167.00

hickness TVT Ift] 33.00
[Completipn here? Yes/No Yes
Skin 0.00
Perm. Md [mD] 300.00
Porosity [fraction] 0.27
Water Sat. [fraction] 015
Bock Compress MSips [1/psig] 3.00
Water Salinity [ppm] 0.00
Fluids.
Initial Pressure [psial 10975.00
Resarvoir Temp I'Fl 290.00
[Fluid type Oil/Water/Gas oil
Aquifer Size [ac] 0.00
Hydrocarbon Size [ac] 15843.05
Qi data..
Bubble Point Pressure (Optionall  [psial 5497.10
Bo, Initial Press (Optional) [bbl/sth] 19283
Bo/FVF @ Bubble Point (Optional) [bbi/stb] 21190
GOR/RSI [scffsth] 2000.00
Ol Visc. @ Initial Press (Optional) [cp) 0.2150
il vise, @ Bubble Point (Optional) [ep) 01181
il AP [ar1] 36.30
|Gas Specific Grav (Rel Air) [1/wir] 0.82
Cond data..
Condensate AP [ap1]
|wet Gas Grav (Rel Air} [1/wtr]
(Condensate Yield [stbyi f]
Relative Parm Fractions.,

0.05

[Residual Ol to Wat 015
(Critical Gas 0.05
Residual Gas to Wat 005
Kr Endpoints.,
Kro 1.00
Krg 1.00
Krw 0.70

P6_20_3 Shallow Sand — Radial Model
Layer1
[ft] 16789.00
[ftl 16832.00
[ftl 43.00
Yes
-1.05
[mD] §00.00
[fraction] 0.28
[fraction] 0.34
[1/psig] 3.00
[ppm] 0.00
[psia] 10056.00
[°F] 241.00
il
[ac] 0.00
[ac] 1352.50
[psia] 3295.80
[bbi/sth] 1.1519
[bbi/stb] 1.2373
[scf/stb] 418,77
0il Visc. @ Initial Press {Optional) [cp] 4.5138
0il Visc. @ Bubble Point [Optional] [cp] 2.3631
il AP1 [AP1] 20.40
|Gas Specific Grav (Rel Air) [1/wtr] 0.85
[Cond data..
Condensate API [API]
Jwet Gas Grav (Rel Air] [1/wtr]
[sth/MMscf]
0.05
0.15
0.05
0.05
1.00
1.00
070
3
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P6_20_3 Target Sand — Horizontal Model

P37_1 Shallow Sand — Radial Model
|Layer 1 Layer 1 Laver2

Sand Top SSTVD [ft] 17335.00 Sand Top SSTVD [ft] 17159.00 17373.00
Sand Base SSTVD [ft] 17382.00 Sand Base SSTVD [ftl 17251.00 17413.00
(Met Thickness TVT [ft] 52.00 Net Thickness TVT [ft] 82.00 39.00
[Completion here? Yes/No es [Completion here? Yes/No Yes Yes

Skin 0.00 Skin -0.66 -0.98
Perm. Md [mD] 400.00 Perm. Md [mD] B00.00 300.00

orosit [fraction] 0.25 Porosity [fraction] 0.28 0.30

Water Sat. [fraction] 0.22 Water Sat. [fraction] 028 0.28
|Rock Compress MSips [1/psig] 3.00 |Rock Compress MSips [1/psig] 3.00 3.00
Water Salinity [ppm] 0.00 Water Salinity [ppm] 0.00 0.00
Eluids.. Fluids..

Initial Pressure [psial 10150.00 Initial Pressure [psia] 10066.00 10184.00
Reservoir Temp I°F1 212.00 Reservoir Temp [°F] 241.00 0.00
Fluid type OilfWater/Gas oil Fluid type Oil/Water/Gas Water oil

Aquifer Size [ac] 0.00 [Aquifer Size [ac] 6703.50 0.00
Hydrocarbon Size [ac] 17652.78 Hydrocarbon Size [ac] 0.00 2218.90
0il data.. 0il data..

Bubble Point Pressure (Optional) [psia] S066.40 Bubble Point Pressure (Optional] [psia] 4165.40 0.00
Bo/FVF @ Initial Press [Optional] [bbl/stb] 1.5140 Bo/FVF @ Initial Press (Optional) [bbl/stb] 13333 0.0000
Bo/FVF (@ Bubble Paint (Optional) [bbl/stb] 15827 Bo/FVF @ Bubble Point {Optional) [bbl/sth] 1.3852 0.0000
GOR/RSI [scf/stb] 1138.70 GOR/RSI [scf/stb] 708.51 0.00
0l Vice. @ Initial Press (Optional) [cp] 0.4407 0il Visc. @ Initial Press (Optional) [cpl 1.1525 0.0000
0il Visc. @ Bubble Point (Optional) [cp] 0.3100 0il Visc, @ Bubble Point (Optional] [cp] 0.6402 0.0000
(0il API [API] 30.50 0il API [ap1] 26.30 0.00
Gas Specific Grav (Rel Air) [1/wtr] 0.80 |Gas Specific Grav (Rel Air) [1/wtr] 0.86 0.00
(Cond data.. Cond data..

Condensate AP [aPI] Condensate API [aP1]

Wet Gas Grav (Rel Air) [1/wir] \Wet Gas Grav (Rel Air) [1/wir]

Condensate Yield [sth/MMscf] Condensate Yield [sth/MMscf]
|Relative Perm Fractions.. Relative Perm Fractions..

Residual Oil to Gas 0.05 Residual Oil to Gas 0.05 0.05
Residual Oil to Wat 0.15 Residual Oil to Wat 0.15 0.15
Critical Gas 005 | Gas 0.05 0.05
Residual Gas to Wat 0.05 Residual Gas to Wat 0.05

Kr Endpoints.. Kr Endpoints..

Kro 1.00 Kro 1.00 0.05
g 100 Krg 1.00 1.00
Krw 100 Krw 1.00 0.70

5} 7
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P37_1 Target Sand — Horizontal Model
Layer 1

Sand Top SSTVD [fe] 17728.00
Sand Base SSTVD [ft] 17787.00
Net Thickness TVT [ftl 59.00
Completion here? Yes/No ves
Skin 0.00
Perm. Md [mD] $00.00
Porosity [fraction] 0.26
Water Sat. [fraction] 0.27
Rock Compress MSips [1/psig] 3.00
Water Salinity [ppm] 0.00
Fluids..
Initial Pressure [psia] 10150.00
Reservoir Temp [°F] 712.00
Fluid type Oil, ter/Gas oil
Aquifer Size [ac] 0.00
Hydrocarbon Size [ac] 6961.89
Oil data..
Bubble Point Pressure (Optional] [psia] 5066.40
Bo/FVE @ Initial Press (Optional) [bbl/stb] 15140
Bo/FVE @ Bubble Point [Optional) [bhl/stb] 15827
GOR/RSI [scf/sth] 1138.70
Oil Visc. @ Initial Press (Optional) [cp] 0.4407
Oil Vise. @ Bubble Point (Optional) [cp] 0.3100
0il API [aP1] 30.90
Gas Specific Grav (Rel Air) [1/witr] 0.80
Cond data..
Condensate API [AP1]
Wet Gas Grav (Rel Air) [1/wtr]
Condensate Yield [sth/MMscr]|
Relative Perm Fractions..

if i 0.05
Residual Oil to Wat 0.15
Critical Gas 0.05
Residual Gas to Wat 0.05
Kr Endpoints..
Kro 1.00
Krg 1.00
Krw 1.00

PC_P6 Target Sand — Horizontal Model

Layer 1

Sand Name (Optional)

Sand Top SSTVD [ft] 17815.00
Sand Base SSTVD [ft] 17867.00
Net Thickness TVT [ft] 52.00
Completion here? Yes/No ves

Skin 0.00
Perm. Md [mD] 1000.00
Porosi [fraction] 0.29
Water Sat. [fraction] 0.22
IBads.ngmmé.MSm [1/psig] 3.00
Water Salinity [ppm] 0.00
Eluids. .

Initial Pressure [psia] 10400.00
Reservoir Temp [*F] 242.00
Fluid type Oil/Water/Gas oil

Aquifer Size [ac] 0.00
|Hydrocarbon Size [ac] 18927.45
Oil data..

Bubble Point Pressure (Optional) [psia] 5747.30
BofFVF @ Initial Press (Optional) [bbl/stb] 1.5832
Bo/FVF @ Bubble Point (Optional) [bbi/stb] 1.6520
GOR/RSI [scf/stb] 1258.50
0il Visc. @ Initial Press {Optional) [cp] 0.4023
il Visc. @ Bubble Point (Optional) [cp] 0.2617
0il API [aPi] 30.40
|Gas Specific Grav (Rel Air) [1/wtr] 0.78
Cond data..

[Condensate API [ap1]
|Wet Gas Grau (Rel Air) [1/witr]

Condensate Yield [sth/MMscf]
Relative Perm Fractions..

Residual 0il to Gas 0.05

i 1 0il 0.15

Critical Gas 0.05
Residual Gas to Wat 0.05
Kr Endpoints..

Kro 1.00
Kig 1.00
Krw 1.00

Rev 8

January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL)

Qil Spill Response Plan

C. WCD Modeling for Development Projects

R4W Target Sand — Horizontal Model

Layer 1
Sand Top SSTVD [ 17440.95
Sand Base S5TVD [ft] 17506.57
Net Thickness TVT [ft] 6562
Completion here? Yes/No ves
Skin 0.00
Perm. Md [mD] 200.00
Porosity [fraction] 0.30
Water Sat. [fraction] 0.28
Rock Compress MSips [1/psigl 3.00
Water Salinity [ppm] 0.00
Fluids..
Initial Pressure [psia] 10184.00
Reservoir Temp [*F1 247.00
Fluid e Oil fWater/Gas
Aquifer Size [ac] 0.00
I n Si [ac] 6970.40
Oil data..
Bubble Point Pressure (Optional)  [psia] 4165.40
Bo/FVE @ Initial Press (Optional) [bbl/stb] 1.3330
BIFVF (@ Bubble Point {Optional) [bbl/sth] 1.3850
[scffstb] 708.50
0|| Visc. @ Initial Press (Optional) [cp] 1.1520
0il Visc. @ Bubble Point (Optional) [cp] 0.6400
il APl [aP1] 26.30
Gas Specific Grav (Rel Air [1/wir] 0.86
Cond data.,
Condensate APl [ap1]
Wet Gas Grav (Rel Air) [1/wtr]
Condensate Yield [sth/MMscf]
Relative Perm Fractions..
Residual 0il to Gas 0.05
il 1 Qil 0.15
Critical Gas 0.05
Residual Gas to Wat 0.05
Kr Endpoints..
Kro 100
Krg 1.00
Knw 0.70

R4W Shallow Sand — Radial Model
Layer 1
Sand Top SSTVD [ft] 17178.84
Sand Base S5TVD [ft] 17260.56
Net Thickness TVT [ft] 82.02
Completion here? Yes/No ves
Skin <114
Perm. Md [mD] 800.00
Porosi [fraction] 0.28
Water Sat. [fraction] 0.34
Rock Compress MSips [1/psig] 3.00
Water Salinity [ppm] 0.00
Fluids..
Initial Pressure [psial 10066.00
Reservoir Temp [°F] 241.00
Eluid Oil/Water/G
Aquifer Size [ac] 14400.00
Hydrocarbon Size [ac] 2249.50
0il data..
Bubhle Point Pressure (Optional) [psia] 320580
Bo/FVF @ Initial Press (Optional) [bbl/sth] 1.1919
Bo/FVE @ Bubble Point (Optional] [bbl/stb] 1.2373
GOR/RSI [scf/stb] 418.77
Qil Visc. @ Initial Press (Optional) [cp] 4.5138
0il Visc. @ Bubble Point (Optional) [cp] 2.3631
oil APl [AP1] 20.40
Gas Specific Grav (Rel Air) [1/wir] 085
Cond data..
Condensate API [aPI]
Wet Gas Grav (Rel Air) [1/wtr]
Condensate Yield [stb/MmMscf]
Relative Perm Fractions..
Residual Oil to Gas 0.05
Residual Oil to Wat 015
Critical Gas 0.05
Residual Gas to Wat 0.05
Kr Endpoints..
[Kro 1.00
Krg 1.00
Krw 0.70
10
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R5W Target Sand — Horizontal Model

Llayer 1

Sand Top SSTVD [ft] 17165.36
Sand Base SSTVD [ftl 17214.57
Net Thickness TVT [ft] 49.21
Completion here? Yes/No Yes

Skin 0.00
Perm. Md [mD] B00.00
Porosity [fraction] 0.28
Water Sat. [fraction] 0.34
Rock Compress MSips [1/psig] 3.00
Water Salinity [ppm] 0.00
Fluids..

Initial Pressure [psial 10066.00
Reservoir Temp [°F1 241,00
Fluid ilfWater/Ga

Aquifer Size [ac] 0.00
H rhon Si; [ac] 5533.13
Oil data..

Bubble Point Pressure (Optignal)  [psia) 3295.80
Bo/FVE @ Initial Press (Optional)  [bbl/sth) 11916
 Bo/FVE @ Bubble Point (Optional] [bbl/sth] 1.2370
: GOR/RSI [scf/stb] 418.80
| Oil Visc. @ Initial Press (Optional) [cp) 4.5138
0il Vise. @ Bubble Point (Optional) [cp] 2.3631
QIL&EI [aP1) 20.40
| Gas Specific Grav (Rel Air) [1/wtr] 0.85
Cond data..

Condensate API [ap1]

Wet Gas Grav (Rel Air] [1/wtr]

Condensate Yield [stb/MMscf]

Relative Perm Fractions..

Residual Oil to Gas 0.05
Residual 0il to Wat 0.15
Critical Gas 0.05
Residual Gas to Wat 0.05
Kr Endpoints..

Kro 1.00
Krg. 1.00
Krw 0.70

12

WCD Results

Summary of results for each WCD model follows. Detailed results are provided in Excel sheets included
with the report.

The following results are based on the reservoir parameters listed in the previous section. The reservoir
parameters provided by EEPGL represent estimates of properties consistent with available data in vicinity
of the wells. Using data provided, established workflows used are appropriate for WCD calculations. In-
place volumes showed below are calculated from the input parameters and may not align with volumes
based on more detailed subsurface characterization informed by combination of geologic concepts and
subsurface data from multiple wells and reservoirs in the field.
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Liza Deep Target Sand — Horizontal Mode P6_20_3 Shallow Sand — Radial Model
Model specificatlons Model specifications
Parameter Value Units Notes Parameter value Units Notes
5 ':IVIIKhDI ?2 mEI)me :;“I"‘Irge;:“ _ Kv/Kh 0.3 mD/mD _ |assumed
\:EITb o ERa::m‘ 0’3‘ = ; I= IE ematic Open Hole Diam. 12.25 in. Well Sche matic
G slated "
e-hare e - cocuisted Wellbore Radius 0.510 ft calculated
Shut-In Day 21 days Shutin D 21 p
Rellef Well Day a5 days iin ey = e
Growth Factor for Grid Bulld 15 unitless  [smaller growth fractors don't effectanswers RehefWeHDalv . 45 dlavs
AT Cell Size 0 ™ Growth Factor for Grid Build 15 unitless  |smaller growth fractors don't effect answers
Cased Hole Rougt 0.0018 unitless assumed Minimum Cell Size 10 ft
Open Hole Rougt 0.2 unitles assumed Cased Hole Roughness 0.0018 unitless  |assumed
Nodal Correlation Beggs & Brill Open Hole Roughness 02 unitless  |assumed
5 Nodal Correlation Beggs & Brill
Tublng Vertical Length 132::‘20 I ft Includes Open-Hole section 10556 | Tt
£l m Tubing Vertical Length To Top of Structure
3201 | m
Geology Speciflcations
Parameter Value Units Notes Geology Specifications
Horlzontal Well Length 457 ft Parameter Value Units Notes
13% m 6234 ft
6234 Ft Water Depth
Water Depth 15 1500 m
P reTE—— o:ss :’& salt Water Gradient 0.465 psifft
tWater Gradlent - psl/f P@ Mudline 2899 psia
P @ Mudline 2895 psla 5750 Ft
Sand To 15134 ft 0il Sand Top
n (4]
P ETET m 5117 m
WeD Rate (bbls fday) La5,008 WCD Rate (bbl/day) 25,151
Cum oil. [Mbb) Day a5 . cum Oil. (Mbbl} Day a5 BSE
Cap Pressure (psia) Cap Pressure [psia) 5,382
=261 Day 22
Day 22
. _ Max Cap Pressure (psia) 5,695
Max Cap Pressure |psia) S880.7
OOIP (M bbl} 70,081
OOIP [M bbI} 153,528
OGP (MM cuft) 22,153
OGIP (MM cuft) 308,345
OWIF (M bbl} 42,085
OW P [M bbl} 50,157
14 15
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— Horizontal Model p37
Model specifications Model spedfications
Parameter Value Unlts Notes Parameter Value Units Notes
Kv/Kh 03 mOfmD _ |assumed KufKh 0.3 mD/mD  |assumed
Open Hole Diam. 9.5 In. Well Schematic Open Hole Diam. 12 75 In. 'Well Sche matic
Wellbore Radius 0.356 ft calculated Wellbore Radius 0510 ft calculated
Shut-In Day 21 days Shut-In Day days
Rellef Well Day 45 days Rellef Well Day days
Growth Factor for Grld Bulld 15 unltless small er growth fractors don't effect answers Growth Factor for Grid Bulld unitless smaller growth fractors don't e ffectanswers
Minl Cell Size 10 ft I CellSize ft
Cased Hole Rough 0.0018 unitless assumed Cased Hole R I unitless assumed
Open Hole Rough 0.2 unitless  |assumed Open Hole Roughness ¥ unitless  [assumed
Nodal Correlation Beggs & Brill Nodal Correlation Begzs & Brill
11105 ft _ _ 10095 | ft _
Tubing Vertical Length 0 Topof Structure Tubing Vertical Length oTop of Structure
ne et 3462 m ne "e 3085 | m i
Geology Specifications Geology Specifications
Parameter Value Units Notes Parameter Value Units Notes
Horlzontal Well Length z ft TOS - Bottom of Survery Water Depth E873 ft
831 m o ! 2055 m
Water Depth 5334 ft Salt Water Gradlent 0.465 psi/ft
1500 m P @ Mudline 31% psia
Salt Water Gradlent 0.465 psl it 17169 ft
P @ Mudl 28 psla Water Sand Top 7eT) ™
17335 ft 17373 ft
Sand T
Oil Sand Top m m Oll Sand Top 5205 -
WD Rate [bbl/day} 184582 WCD Rate [bblf day) 33,404
Cum OIL. (mbbl} Dayas £.313 cum 0il. (Mbbl} Day 45 1,285
Cap Pressure [ psla) Cap Pressure [psia)
Day22 — 5,318
Max Cap Pressure (psla) 5347 Max Cap Pressure (psia) s as3
001P (M bb} 158105 OOIP (M bbI} 108,508
OGIP (MM cuft) az1s: OGIP (MM cuft) 7,866
OWIP [Mbbl} 15L682 OW I (MM bbl} 1,222
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rget Sand — Horizontal Mode PC_P6 Target Sand — Horizontal Model
Model specifications Model specifications
Parameter Value Units Notes Parameter Value Units Notes
Kw/kh 0.3 mD/mD  |assumed Kv/Kh 0.3 mO/mD_ |assumed
Open Hole Diam. 9.5 In. ‘Well Sche matic Open Hole Diam. 8.5 In. 'Well Schematic
Wellbore Radius 0.3% ft calcul ated Wellbore Radlus 0.3% ft calculated
Shut-In Day il days Shut-In Day 21 days
Rellef Well Day 45 days Rellef Well Day 45 days
Growth Factor for Grid Bulld 15 unifless smaller growth fractors don'teffed answers Growth Factor for Grid Bulld 15 unitless  |smaller growth fractors don't effed answers
Minl mum Cell Size fr I Cell Size 10 ft
Cased Hole Roughness 0! unitless assumed Cased Hole Rougt 0.0018 unitless  |assumed
Open Hole Rough 0.2 unitess assumed Open Hol e Roughness 0.2 unitless assumed
Nodal Correlation Beggs & Brill Nodal Corralation Beggs & Brill
Tublng Vertical Length 10835 | ft ToTop of Structure Tubing Vertical Length % | ft in
3384 | m Erl| m
Geology Spedfications Geology Specifiations
Parameter Value Units Notes Parameter Value Units Notes
247 ft . 2818 ft
Horlzontal Well Length TOS - Bottom of Survey Hod zontal Well length TOS - Bottom of survey
754 m B58.9 m
Water Depth £87 ft Water Depth g7 ft
255 m 2035 m
Salt Water Gradl 0.465 psi/ft Salt Water Gradient 0.465 pel it
P @ Mudline 3156 psla P @ Mudline 3106 psla
17728 ft 19134 ft
d T
Oll Sand Top 33 - Sand Top =5 m
WD Rate | bblfday) 175,18 WCD Rate [bbi/day)
cum 0il. (Mbbl) Day 45 5,358 Cum Oil. [Mbbl} Day 45
Cap Pressure (psia) 5,18 Cap Pressure (psia) —
Day?? Day 2z i
Max Cap Pressure |psia) 5,180 Max Cap Pressure [psia) 6,356
OOIF (M bbl} 127,327 OOIF [M bbl} 347,587
OGP [ MM cuft) 144,57 OGP [ MM cuft) 435,147
OWIP M bbl} 70,044 OWIP (M bbi} 152,026
18 19
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Shallow Sand — Radial Model R4W Target Sand — Horizontal Model
Model specifications
Parameter Value Units Notes S
Ku/Kh 03 mDfmD_ [assumed Model specifications
Open Hole Diam. 55 in. Well Schematic Parameter Value Units Notes
Wellbore Radius 0.3% ft clculsted t"’b‘?“u g: mD/mD T”TT _
Shutdn Day 71 days Open e alm. A in. ell Schematic
‘Wellbore Radius 0.39 ft calkculated
Rellef Well Day 45 days Shutin Day 1 davs
Growth Factor for Grid Bulld 15 unitless  |smaller growth fractors don't effect answers n ok
Mini mum Cell Size 10 ft Refief Well Day ) days
— Growth Factor for Grid Build 15 unitless  |=maller growth fractors don't effect answers
Cased Hole Roughn ess 0.0018 unltless  |assumed — -
o Hole Rouzh 0z i — Minimum Cell Size ft
penhole Roughness — ” &E:ITI':ESS sssumed Cased Hole Roughness unitless  |assumed
Nodal Correlation T ggsl P Open Hole Roughness B unitless  |assumed
Tubing True Vertical Length 3"21_‘ | depth totop sand Nodal Corre lation Beges & Brill
7 m
Tubing True Vertical Length 1;;1; I 2 totop sand
Geology Speclfiations
Parameter Value Units Notes Geology Specifications
Sand Thickness ii ft Parameter Value Units Notes
m . 3290 ft
Length in sand
Water Depth ﬁ“ ft 223 :
— m Water Depth —
Salt Water Gradlent 0.465 psl /e 019 m
P @ Mudline 3080 psla Salt Water Gradient 0.465 psifft
17178 ft P @ Mudline 3080 psia
Sand Top g
S236 m Sand Top 17721 ft
5316 m
WCD Rate [bbl/ day] 43,105
WCD Rate [bbl fday) 202,152
cum Oil. (Mbbl} Day 45 1,672
cum Ol | Mbbl} Day 45 5113
Cap Pressure [psia) 5587.4 Cap Pressure [psia) -
Day2z payz2 5048.6
Max Cap Pressure psia) 5152.8 Max Cap Pressure [psia) 5160.3
OOIP (M bbI) OOIP M bbi) 183,008
OGIP [MM cuft) 52,543 OGP [ MM cuft) 123,304
OW P (MM bbi) 2,585 OWIP (M bbl) 22,850
20 21
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V Target Sand — Horizontal Model

Model specifications

Parameter Value Units Notes
KyfKh 0.3 mDfmD  [assumed
Open Hole Diam. 8.5 In. Well Schematic
Wellbore Radlus 0.396 ft calculated
Shut-1n Day 21 days
Rellef Well Day 45 days
Growth Factor for Grid Bulld 15 unlitless  [smaller growth fractors don't effect answers
Minimum Cell Size 10 ft
Cased Hole Rougt 0.0018 unitless  [assumed
Open Hol e Roughne ss 0. unitless  |assumed
Nodal Correlation Boges & Brill
082 | ft
Tubing True Vertical length to top sand
EE | m

Geology Specifications

Parameter Value Units Notes

Lengthin sand 35_3'_3‘ ft
077 m
Water Depth B34 ft
1500 m

Salt Water Gradient 0.465 pslfft

P @ Mudline 2899 psla
1715 ft
Sand Top S5 -

WD Rate {bbl/day} 133,042
Cum Ol [Mbbl} Day 45 2,501
Cap Pressure (psla) .
Day 22
Max Cap Pressure (psla) i765.6
OO (M bbl} 104,416
OGIF (MM bbl}
OWIP [M bbl} 82.729
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APPENDIX D — DISPERSANT INFORMATION

D.1. Dispersant Spraying Considerations

i)

Dispersant Spraying Considerations

OIL SPILL

Not all types of oil will respond to dispersant
treatment in the same way, some will
disperse very easily, but some will be more
resistant. The chart indicates whether the
spray operation will be successful,

dispersant? dependent on viscosity. Conduct a basic
dispersant effectiveness test ‘jar test’ to 0
confirm dispersant application will be

Yes effective. EEPGL Actions

DISPERSIBILITY

Is the oil
amenable to

Conduct a Net Environmental Benefit Analysis to
determine if the decision to spray is going to have a net Nominated EEPGL
Yes—» positive environmental and socioeconomic impact. If
there are sensitive receptors, consider other response
techniques

Are there any
sensitive
resources?

party to conduct NEBA
assessment

No There is a window of opportunity where dispersant will
be effective. The length of this window will vary EEPGL IMT Leader (or
Is there according to: delegate) to get

a suitable window
of opportunity to
spray?

Climate: In warm climates oil viscosity is reduced making updates from On Scene
the oil more amenable to dispersant, however oil has IC / Master on the

roven to be dispersible even in temperatures of 0°C B .
P P P weathering of the oil.

Weathering: Oil in the marine environment weathers You can discuss with

Assess gradually as the volatile light ends evaporate and . .
R other Yes emulsification occurs). The rate of weathering is OSRL TeChr."cal Advisor
2?;2:29 determined by the oils’ type, source of release and for guidance.

environmental conditions

the weather
conditions
uitable?

The minimum wave height should be about 0.2 m or EEPGL ERT / IMT to
conditions generating an active chop. Any sea condition check latest weather
less than this will require mixing energy provided by the
vessel. The maximum wave height to apply dispersant is re[?orts and'batikground
approximately 4 m (12 ft). information in ESA

Can approval for

dispersant spraying EEPGL’s IMT will review the results of the incident specific NEBA | [ASA M LINETETE

be secured? with the regulator prior to the application of dispersant. NEBA results with
regulator prior to

dispersant

Yes application

[
There must be adequate stocks of dispersant that have
been stored appropriately. Dispersant should be stored
out of direct sunlight. If possible avoid decanting into
the vessels’ tanks. Tote tanks and barrels should remain
sealed. Do not mix different dispersant types.

Are there adequate
stockpiles of
dispersant?

°C = degrees Celsius; ERT = Emergency Response Team; ESA = socio-economically sensitive areas; EEPGL =
Esso Exploration and Production Guyana Limited; ft = feet; IMT = Incident Management Team; IC = Incident
Commander; m = meter; NEBA = Net Environmental Benefit Analysis
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D.2. Safety Data Sheets
r MATERIAL SAFETY DATA SHEET
NALCO o
COREXIT® 9500
EMERGENCY TELEPHOME NUMBER]S)
| 1. | CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
PRODIUCT MAME : COREMITE 9500
APPLICATION : OQIL SPILL DISPERSANT
COMPANY IDEMTIFICATION : MNalco Energy Services, LP.
P.O. Box 87
Sugar Land, Texas
774870087
EMERGENCY TELEPHONE NUMBER(S) - (800) 424-0300 (24 Howrs) CHEMTREC
NFPA TOMMHMIS RATING
HEALTH: 1/1 FLAMMABILITY : 1/1 INSTABILITY: 0/0D OTHER :
0 = Insignificant 1= Slight 2=Moderate 3=High 4 =Exireme
| 2. | COMPOSITIONINFORMATION ON INGREDIENTS
Our hazard evaluation has identified the following chemical substance(s) as hazardous. Consult Section 15 for the
nature of the hazard(s ).
Hazardous Substances) CAS NO W (wa'w)
Distillates, petroleumn, hydrotreated light MT424TB 10.0- 300
Propylene Ghyool 57558 1.0- 50
Oirganic sulfonic acid salt Proprietary 10.0- 30,0
[3.  |HAZARDS IDENTIFICATION
“"EMERGEMCY OVERVIEW™"
WARNIMG
Combustible.
Keep away from heat Keep away from sources of ignition - Mo smoking. Keep container tightly dosed. Do not get
in eyes, on skin, on dothing. Do not take intemally. Avoid breathing vapor. Use with adequate ventilation. In case
of contact with eyes, inse immediately with plenty of water and seek medical advice. After contact with skin, wash
immediately with plenty of soap and water.
Wear suitable protective clothing.
Low Fire Hazard: liquids may bum upon heating to temperatures at or above the flash point. May evolve coades of
carbon (COw) under fire condiions. May evolve oxides of sulfur (50w) under fire conditions.
PRIMARY ROUTES OF EXPOSURE :
Eye, Skin
HUMAMN HEALTH HAZARDS - ACUTE :
EYE CONTALCT :
May cause imitation with prolonged contact.
Malco En-eml_r Services, LP. P.O. Box 87 - Sugar Land, Texas 7r487-0087 - (281)263-7000
For additional copies of an MSDS wisit www_naloo.com and request access
1110
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’INALCO PRODUCT

COREXIT® 9500

EMERGENCY TELEFHONE NUMBER|S)
IHKEL

SKIM COMNTACT :
Mary cause imitation with prolonged contact.

IMGESTION -
Mot a likely route of exposure. Can cause chemical preumnonia if aspirated info lungs following ingeston.

IMHALATION -
Repeated or prolonged exposure may imtate the respiratony tract

SYMPTOMS OF EXPOSURE :

Acute -

A ressiew of available data does not identify any symptoms from exposure not previously mentioned.
Chironic

Frequent or prolonged contact with product may defat and dry the skin, leading to discomfort and dermatitis.

AGGRAVATION OF EXISTING COMDITIONS -
Skin contact may aggravate an existing dermatitis condition.

4. | FIRST AID MEASURES

EYE CONTACT :
Immediately lush with plenty of water for at least 15 minutes. If symptoms develop, seek medical advice.

SKIN CONTACT :
Immediately wash with plenty of soap and water. If symptoms develop, seek medical adwice.

IMGESTION :
Do mat imduce vomiting: contains petroleurn distillates andior aromatic sobvents. I consciouws, washout mouth and
grve water 1o drink. Get medical attention.

IMHALATION :
Remaove to fresh air, treat symptomatically. Get medical attention.

MNOTE TO PHYSICIAN :
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms and
fin ction.

5. | FIRE FIGHTING MEASURES ]

FLASH POINT : 181.4 "F /B3 *C ( PMCC )
LOWER EXPLOSION LIMIT - Mot flammable
UPPER EXPLOSION LINIT : Mot flammable

Malco Enumr Services, LP. P.O. Box 87 - Sugar Land, Texas 7r487-0087 - [3'31]2‘53—?(:01]
For additional copies of an MSDS wisit www_naloo com and request access
2410

Rev 8

141 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan
D. Dispersant Information

MATERIAL SAFETY DATA SHEET
PRODUCT

COREXIT® 9500

M\ ALco

EXTINGLISHING MEDLA

Mloohal foam, Carbon dicodde., Foam. Dry powder, Other extinguishing agent suitable for Class B fires, For lage
fires, use water spray o fog. thoroughly drenching the buming materal.

Waater mist may be used io cool dosed containers.

UNSUITABLE EXTINGLISHING MEDIA

FIRE AND EXPLOSION HAZARD -
Low Fire Hazand: quids may bum upon heating to temperatures at or above the flash point.  May evolve oxides of
carbon (COx) under fire condiions. May evolve cdes of sulfur (SOx) under fire conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING :
In case of fire, wear a full face positve-pressure seif contained breathing apparatus and protectrve sut

[6. [ACCIDENTAL RELEASE MEASURES |

PERSOMAL PRECAUTIONS :

Resinct access 0 area a5 appropriate untl clean-up operafions are complete. Stop or reduce any eaks if it s safe
o do so. Ventilate spill area f possible. Do not touch spilled matenal Remove sources of igniion.  Have:
emengency egquipment (for fires, spilis, leaks, ete. ) readily avalable. Use personal protectie equipmmant
recommenced in Secton B (Exposure Controls/Personal Protection). Notfy appropnate povemment, socupational
heaith and safety and envimnmentsl BUthortes.

METHODS FOR CLEANING UP :

SMALL SPILLS: Soak up spill with absorbent matenial.  Place residues in & suitable. covered, properdy abeied
container. Wash affected area. LARGE SPILLS: Contain quid using abscrbent matenal. by digping trenches or by
diking. Reclaim o recovery or salvage drums or tank truck for proper disposal. Clean contaminated surfaces with
WA OF BOLGOUS SR AOeNS  Conlist AN ApSroved wiasts hauler for ipoasl of contamenated resovened
material. Dispose of maternial in complancs with regulations. indicated in Section 13 (Deposal Comateratons )

EMVIROMNENTAL PRECALUTIONS
Do not contaminate Surfacs waler

[7.  |HANDLING AND STORAGE |

HANDLING
Use with adequate vertilabion Heep the contaners dosed when not m use Do not take inemaly. Do not get n
eyes, on skin, on clothing.  Have emergency equipment (for fires, spills, leaks, #ic.) readily avalable

STORAGE CONDITIONS :
Store away from heat and sources of igniion. Store separatety from oxdizers. Store the contamners tightly closed.

SUITABLE CONSTRUCTION MATERIAL :
Compatibdity with Plasbc Materials can vary, we therefore recommend that compatibility s tested pnor to use.

Nalco Energly Services, LP. F.0. Box B7 - Sugar Land, Texas 71487 008 - (2811005 7000

For addibonal copees of an MSDS visit wew nalco com and request BcCess
P[]
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COREXIT® 9500

M\ ALco

~THO0] L7450 X Hours]  CHEMTREC

[, |EXPOSURE CONTROLS/PERSONAL PROTECTION I

OCCUPATIONAL EXPOSURE LIMITS
Exposure gusdebnes have not been established for this product. Available exposure lemits for e substanos(s) ane
shown bedow.
ACGIHTLY
Substances)
Ol Mist TWA: § mgim3
STEL: 10 mgim3
Propylens Ghyool
OSHAPEL :
Substance(s)
Od Mist TWA: 5§ mgim3
STEL: 10 mgim3
Fropylens Ghyool
Substance(s)
EMNGINEERING MEASURES -

General ventilation is recommended

RESPIRATORY PROTECTION

Where concentrations in air may exoeed the lmits grven in this secton, the use of a haf face filter mask or ar
suppised breathing ADRAratus s recommended. A suitable fiter matenal depends on the amount and type of
chemcals being handled Corsider the use of filter type: Mult-contaminant cartridge. with a Parboulate pre-filker
In event of emergency of planned entry into unknown coNoeNtrations a positive pressure, full-facepsece SCBA
shoubd b used memnm INSULAE B COMPIEtE MESDIFMONY PIOMECHon PrOgram nduding
selecton, fit testing. raning, mainienance and inspection.

HAMD PROTECTION
Mitribg gloves. PVC gloves

SKIN PROTECTION
Wear standard protectres clothing.

Wear cherrecal spiash Qoggies

HYGIENE RECOMMENDATIONS
Faep an eye wash fountan svaiable Fesp 3 safety shower available H cothing i contaminated. remove Sothang
and thoroughly wash the affected area. Launder contaminated dothing before reuse

HUMAN EXPOSURE CHARACTERIZATION :

Based on our recommended product application and personal protective eguipment. the potential human exposure
= Low

Fwaﬂuﬂmdmhﬁﬁmmrﬂmmﬁmm
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COREXIT® 9500

M\ ALcO

[9. [ PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE Laquid

APPEARANCE Clear Hary Amiber

DDOR Hydrocarbon

SPECIFIC GRAVITY 065 @ 60°F/158°C

DEMSITY 7.91 bigal

SOLUBILITY IN WATER Miscible

pH (100 %) 82

VISCOSITY 177cps @ 32°F/0°CT0cps @ BO°F/158°C @ 1D4°F/40°C
VISCOSITY @ 32°F/0°C (3 BO'F/156°C225est @ 104 'FI40°C
POUR POINT <71°FI<-BT°C

BOILING PONT 208 F / 147 °C

VAPOR PRESSURE 155mmHg @ 100°F/37E°C

MNote: These physical properbes are typical values for this product and are subject to change

[10. [STABILITY AND REACTIVITY |

STABILITY
Stable under nomMmal cCoNABoNS.

HAZARDOUS POLYMERIZATION
Hazardous polymenzation will not ocour.

COMDITIONS TO AVOID
Heat

MATERIALS TO AVOID -
Contact with strong oxidizers (e g chionine, perowides, chromates, nitric acid, perchiorate, concentrated axygen,
permanganate ) may generate heat. fires. explosions and/or towe vapors.

HAZARDOUS DECOMPCOSITION PRODUCTS
Under fire condibions: Ohodes of carbon, Oxides of sulfiur

[41. [ TOXICOLOGICAL INFORMATION ]

Mo tomcity studses have been conducted on thes product.

SEMSITIZATION :
This product is Not gxpecied 10 b & sensaizer

v « PR " , Tenas o |
For additsonal copses of an MSDS wiait www Nakon com and request aooess
5/ 10
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M\ ALcO

B0 ZZATN0 (34 Hours]  CHEMITREL

CARCINOGENICITY

None of the substances in this product are listed as carcinogens by the Intemabonal Agency for Reseanch on
Cancer (LARC). the Natsional Toxoology Program (NTF) or the Amencan Conferencs of Govemnmental industrial
Hygrensts (ACGIH).

HUMAN HAZARD CHARACTERIZATION
Based on our hazad characterization, the potental human hazard s: Moderabe

[12. |ECOLOGICAL INFORMATION |

ECOTOXICOLOGICAL EFFECTS:

The following resulis. ane fior the product.

ACUTE INVERTEBRATE RESULTS -

Speces Exposure LC50 ECS0 Test Descriptor
Acartia tonsa 48 hrs M mgh Product
Antemia 48 hrs 20.7 mgh Product
MOBILITY :

The emvironmental fate was estrmated using a keved |l fugacty model embedded in the EF (estmatbon program
nterface) Sute TM | provsded by the US EPA The model assumes a steady state conditon betwesn the total input
and output The keved [l moded does mot require equilibium between the defined media The informanon prosaded s
intended to geee the user a general estimate of the ervironmental fate of thes product wnder the defined conditions of
the models. If released nio the emamnment this matenial is expectad to distnbute o the ar, water and sod/sediment
IN e APEIDCIMate respectnve DEMCentages;

A Viater Soll Sediment

% 10- 30% 50-70%
The portion = water 5 expected to fioat on the surface.
BICACCUMULATION POTENTIAL

Component Subatansss have 3 potential 1o Bioannosnirate.

EMVIROMMENTAL HAZARD AND EXPOSURE CHARACTERIZATION
Badad on oul haEsrd crar SCURZEsGn, thie DOental erarcnmental azsnd . Low

Based on our recommendced product applicaton and the product?s charactenstcs. the potential emarcnmental
ExposUng i Low

If rebsased into the emaonment. ses CERCLASUPERFUND in Secton 15

[13. | DISPOSAL CONSIDERATIONS |

If thes. product becomes a waste. it could meet the criteria of a hazardous waste as defined by the Resource
Conservation and Recovery Act (RCRA) 40 CFR 281. Before disposal, it should be determined if the waste meets
the critenia of a hazardous waste

Wﬂnﬂmﬂmmﬂgm”nﬂmmaﬂm“
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COREXIT® 9500

M \ALcO

~TEOY LA 2 Hours]  CHEMTREC

Hazardous Waste: D018

Hazardous wastes must be transported by a bosnsed hazardous waste ransporier and disposed of or treated n a
propery kensed hazardous waste treatment, storage. dsposal or recycing faciity Consult ocal, state. and federal
reguiabons for specific requirements.

[14. | TRANSPORT INFORMATION |

The information in this section is for reference only and should not take the place of a shipping paper (bill of lading)
specific ioan omder.  Pleass note that the proper Shipping Nams ¢ Hazard Class may vary by packaging, properbes,
and mode of ransportaion. Typical Proper Shipping Mames for this product are as follows.

LAND TRAMSPORT :
For Packages Less Than Or Egual To 1108 Gallons:
Proper Shipping Mame - PRODUCT IS MOT REGULATED DURING
TRANSPORTATION

For Packages Greater Than 118 Gallons:

Proper Shipping Mame - COMBUSTIBLE LIGUID, HO.S.
Technical Mame(s) : PETROLEUM DISTILLATES
UMNAD Mo : MA 183

Harard Class - Primary COMBUSTIBLE

Packing Group : m

Flash Poard BAC/1B14F

AIR TRANSPORT (ICAQAATA)

Proper Shipping Name PRODUCT IS5 NOT REGULATED DURING
TRAMSPORTATION

MARIMNE TRANSPORT (IMDGINMOD)

Proper Shipping Name PRODUCT IS NOT REGULATED DURING
TRAMSPORTATION

[15. [REGULATORY INFORMATION |
MATIONAL REGULATIONS, USA

OSHA HAZARD COMMUNICATION RULE. 20 CFR 1910.1200 :
Based on our hazard evaluation, the following substance(s) n this product m/are hazardous and the reasonis) is/are
shown below:

DCistilates. petroleun, hydrotreated light - britant
Propylene Giycol © Exposure Limit, Eye imitant
Crganic sulfonic acd sait @ Invtant

Furﬂlhurﬂmﬁmiﬁﬂﬁumrﬂmmrﬂmm
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COREXIT® 9500

M\ ALCO

Y 745300 (24 Hours]  CHEMTREL

CERCLA/SUPERFUND, 40 CFR 117, 302
Motfication of spills of this product s not required

SARAFSUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1086 (TITLE i) - SECTIONS 302, 311,
312, AND 313:

SECTION 302 - EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 255)
This product does not contain substances listed in Appendix A and B as an Extremedy Hazandous Substance.

SECTIONS 311 AND 312 - MATERIAL SAFETY DATA SHEET REQUIREMENTS (40 CFR 370) :
Owr hazard evaluaton has found this product 1o be hazardous . The product should be reported under the following
indicated EPA harard categories:

Immediate [Acute) Health Hazard
Delayed (Chronic) Health Hazard
Fire Hazard

Sudden Release of Pressure Hazard
Reactrve Hazard

U O

Under SARA 311 and 312, the EPA has established threshold quantities for the reporting of hazardous. chemicals.
The curent thresholds ane: 500 pounds or the threshold planning quantity (TPQ), whchever is lower, for extremely
hazardous substances and 10,000 pounds for all other hazsrdows chemicals

SECTION 313 - LIST OF TOMIC CHEMICALS (40 CFR 372) :
This product does not contain substances on the List of Tooske Chemicals.

TOXIC SUBSTANCES CONTROL ACT (TSCA) -
The substances in this preparaton are included on or exempted from the TSCA B(b) Inmventory (40 CFR 710)

FEDERAL WATER POLLUTION CONTROL ACT, CLEAN WATER ACT, 40 CFR 401.15 / formerly Sec. 307, 40
CFR 1104/ formedy Sec. 311
Mo of this SUBSLARSES 5w SpRcfically ested i the Fegulstsn.

CLEAMN AIR ACT. Sec. 111 {40 CFR 80, Volatile Organic Compounds), Sec. 112 (40 CFR 01, Hazardous Air
Pollutants). Sec. 802 (40 CFR 82. Class | and || Ozone Depleting Substances)
None of the substances ary specifically lested in the regulaton,

| Subiiaceis) piabong

« Fropyens Giyool Sec. 111
CALIFORNIA PROPOSITION 85
This product doss not contain substances which require waming under Calfornia Proposition 85,
MICHIGAM CRITICAL MATERIALS :

Mone of the substances are specifically isted in the regulation.

Wﬂwﬂmdmmmmmﬂmm
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STATE RIGHT TO KMOW LAWS :
The foliowng substances are disclosed for compliance with State Right to Know Laws:
Propykene Glycol 57558

MATIONAL REGULATIONS, CAMNADS -

WORKPFLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) -
This product has been classfied in accordance with the hazrand cntena of the Controlled Products Regulabons
(CPR) and the MISDS5 contains all the information reguired by the CPRL

WHIMES CLASSIFICATION :
Mot considered 8 WHMIS conirolled product.

CANADIAN ENVIROMMENTAL PROTECTION ACT (CEPA)
The substances in this preparation are listed on the Domestic Substances List (D'5L), are exempt, or have been
reported in acoondance with the Mew Substances MNotficaton Regulations.

[16. [ OTHER INFORMATION |

Dt 03 G crratmdel 15 Product Stewardahip, wi hovee svalusted 1 human Snhd ervirenmental hassrds snd
exposures of this product. Based an our ecommended use of this product, we have characterized the product's
general mek. Thes informabon should provide assstancs for your own nsk management pracbioes. We have
evalusted our product's fisk a3 follows:
* The human nek is: Low
* The ervwronmental nsk 5. Low
assst you 10 determine if your product application is consistent with our recommendations. Together we can
mplement an appropnate Nsk Managemeant process.
This product matenal safety data sheet provides health and safety nformation. The product is 1o be used in
applcatons consstent with our product iterature. |mmuum¢umﬂ be informed of the

handiing

REFERENCES

Threshoid Lima Values for Chemical Substances and Physecal Agents and Biclogical Exposure Indices, Amencan
Conference of Govemnmental industnal Hygienists, OH_, (Anel inssghes CO-ROM Version), Anel Research Corp.,
Betresda, MD

Hazardous Subsianoes Data Bank, Mational Library of Mediane. Bethesda, Maryand (TOMES CPSa CD-ROM
; , CD.

Fumwmnfmlﬁbﬂm“mmﬂmm
g0

Rev 8 148 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan

D. Dispersant Information

MATERIAL SAFETY DATA SHEET
PRODUCT

COREXIT® 9500

M\ ALcO

RC Monographs on the Evaluaton of the Carcinogenic Risk of Chermecals to Man, Geneva: World Heaith
Organzaton Irtematonal Agency for Research on Cancer

Integrated Rick Information System, U, 5. Environmental Protection Agency. Washington, D.C. (TOMES CFS# CD-
ROM Version ). Micromedex, Inc.. Englewoad, CO

Arrual Report on Caranogens, Mational Toxicolagy Program, U.S. Department of Health and Human Senices,
Pubiic Health Service.

Title 20 Code of Federal Regulations. Part 1010, Subpart Z. Taeoe and Hazardous Substances, Ootupatonal Safety
and Health Admunesirabon [ DSHA], (Arel Insight® CO-ROM Version ), Anel Ressarch Corp.. Bethesda, MD.

Registry of Toxic Efects of Chemical Substances, National Institute for Occupational Safety and Health, Cincinnati,
OH, (TOMES CP5# CO-ROM Version), Micromedes, Inc.. Englewood, CO.

mwwmmmmmm under major reguilatory and adwisory programs ),
Morth Amencan ‘Westen European Module, Chemical imventonies Module and the Genercs Module (Anel
Wm‘u‘mb #Arel Research Corp., Bethesda, MD.

The Teratogen informaton System, Uniersity of Washingion, SeatBe. WA (TOMES CPS# CD-ROM Version ),
Micomedes, Inc, Englewood. CO.

Prepared By - Product Safety Department
Date issued = 00142005
Wersion Number: 1.8
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ToTAaL
MATERIAL SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006
SN FINASOL OSR 51
Date of the previous version: 2012-05-12""" Revision Date: 2012-02-22 Version 1.01

|1. IDENTIFICATION OF THE SUBSTANCEMIXTURE AND OF THE COMPANY/UNDERTAKING l

1.1. Product identifier

Product name FINASOL OSR 51
Trade name FINASOL OSR S1
Pure substance/mixture Mixture

1.2. Relevant identified uses of the substance or mixture and uses advised against

Identified uses aispersant.

1.3. Details of the supplier of the safety data sheet

Suppller TOTAL FLUIDES
24, cours Michelet
92800 PUTEAUX.

FRANCE
Tel: +33 (0)1 41354000
Fax +33 (0)1 41358288

For further Information, piease contact

Contact Point Service QSE ' Tel 10141353364 /Fax: 01413533 S0
Emergency number 24rv24h: +33 (0)1 41 356500
E-mall Aadress s fas@total.com

1.4. Emergency telephone number

+33 14900 0049 (241v24, 70/7)

OfMcial National Emergency Telephone Number or Poison Control Center Number

In France : - PARIS : Hopital Fermnana Wical 200, rue du Faubourg Sant-Denis 75475 Paris Cecex 10, Tel : 01.40.05.4548. -
MARSEILLE : Hopital Saivator, 249 bd Ste Marguerite 13274 Marseilie cedex S, Tel : 04.91.75.25.2S. - LYON : Hopital Hédouard
Hemict, S place d’Arsonvl, 63437 Lyon cedex 3, Tel - 04.72.11.69.11. - NANCY : Hopital central, 29 Av du Mal De Lattre ce
Tassigny, S4000 Nancy, Tel : 03.83.32.36.35oule SAMU : Tel (15)

|2. HAZARDS IDENTIFICATION |

2.1. Classification of the substance or mixture

REGULATION (EC) No 1272/2008
For the full text of the H-Statements mentioned in this Section, see Section 2.2

Ciassification
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Aspiration toxicity - Category 1 - H304
Serious eye camage/eye Imtation - Category 1 - H318

DIRECTIVE 67/S48/EEC or 19995/4S/EC
For the full text of the R-pihvases mentioned In this Section, see Section 10

2.2. Label elements

Labelled according to: REGULATION (EC) No 1272/2008

DANGER

Hazard Statements
H304 - May be %3t If swallowed and enters alrways
H318 - Causes serous eye camage

Precautionary Statements

P30S + P351 + P338 - IF IN EYES: Rinse cautiously with water for several mnutes. Remove contact lenses, If present and easy
to 0o. Continue rinsing

P337 + P313 - If eye imitation persists: Get medical aovice/attention

P280 - Wear protective giowes/ protective clothing’ eye protection/ face protection.

P301 + P310 - IF SWALLOWED: Immediatelty call 3 POISON CENTER or doctorphysician

P331 - Do NOT Induce vomiting

Suppiemental Hazard Statements
EUHOSS - Repeated exposure may Cause skin aryness of cracking

2.3. Other hazards
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Physical-Chemical Properties Akane.
Combustitie liquia.
Vapors may form expiosive mixtures with air, at high temperatures.
Properties Affecting Heaith If swallowed accidentally, the product may enter the lungs due to 1s low viscosity and lead
to the rapid development of very serous puimonary lesions (Medical survey during 43
hours) .
|3. COMPOSITION/INFORMATION ON INGREDIENTS I
3.2. Mixture
Chemioal Name EC-No |REACH regictration| CAS-No Weight % | Claccifioaton (Dir. Claccifioation (Reg.
No: 87/645) 1272/2008)
Hyarocarbons, C11-C14 926-141-6 | 01-2119456620~42 = 60-70 XnREs Asp. Tox. 1 (H304)
nalkanes, zoakanes, Cyclics, RS6
=2% 3roma3cs
docusate sodum™* 209405~ | o cata avalisdie ST7T-11-7 025 X RI841 Skin Imit. 2 (H315)
Eye Dam. 1 (H318)
Aaditional iInformation 15%-30% : Non-ionic surfactants

0.2%-5% : Anionic surfactants

For the full text of the R-phrases mentioned In this Section, see Section 16
For the full text of the H-Statements mentioned In this Section, see Section 16.

|4. FIRST AID MEASURES |

4.1. Description of first-aid measures

General advice IN CASE OF SERIOUS OR PERSISTENT CONDITIONS, CALL A DOCTOR OR
EMERGENCY MEDICAL CARE.

Eye contact Rinse Immediately win plenty of water, also under the eyelios, for at least 15 minutes.

Skin contact Remove contaminated ciothing and shoes. Wash off immediately with pienty of water for at
Jeast 15 mnutes.

Inhalation In case of exposure to Intense CONCENTTAtioNs Of Vapours, fUMEs Of spray, transport the
person away from the contaminated 2one, keep warm and Jlow 10 rest.

Ingestion If swallowed, 00 Not INCUCcE YOMIting - Seek Medical Aovice.
Risk of product entering the lungs on vomiting after Ingestion. In this case, the casualty
should be sent Immediately to hospital.

Protection of First-aiders Use personal protective equipment.

Verzion EU

Rev 8 152 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan
D. Dispersant Information

@ Page 4/14

ToTau

SDS #: 30033 FINASOL OSR 51

Revision Date: 2012-02-22 Version 1.01

4.2. Most important symptoms and effects, both acute and delayed

Eye contact RISK Of 5e10Us Jamage 1o eyes.

Skin contact Repeated exposure May Cause skin aryness or cracking.

Inhalation The INhJA3tION Of VapOUrs Of 32ros0is May be Iitating for the respiratory tract and for
MUCOUS MENDranes.

Ingestion Harmful: It swallowed accicentally, the product may enter the Iungs due 10 Its Iow Viscosity
and lead 1o the rapid development of very serous INhalation puimonary lesions (Medical
survey ouring 48 nours).

Ingestion May cause gastrointestnal Imtation, Nausea, vomiting and dlamhea.

May cause central Nervous system cepression.
4.3. Indication of immediate medical attention and special treatment needed, if necessary

Notes to physiclan Treat symptomatically.

|s. FIRE-FIGHTING MEASURES |

5.1. Extinguishing media
Sultable Extinguishing Media Foam. Dry powder. Carbon dioxide (CO,). Water spray.

Unsuitable Extinguishing Media Do not use a solid water stream as It may scatter and spread fire.

5.2. Special hazards arising from the substance or mixture

Special Hazard Incomplete comMbustion and thermolysis May Produce gases of varying toxicity such as
be highly cangerous ¥ inhaled In confined spaces or at high concentration.

5.3. Advice for fire-fighters

Special protective equipment for  In case of a large fire of In coNNed or Poory ventiiated spaces, wear Al fire resistant
fre-fighters protective Giothing and seif-contained breathing apparatus (SCBA) with a Al face-plece
operated In positive pressure mode.

Other Information Cool containers / tanks with water spray.

mmmmmmmmmmuuwwnm
WIth local reguiations.

|6. ACCIDENTAL RELEASE MEASURES |

Verzion EU

Rev 8 153 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan
D. Dispersant Information

Page S/14
ToTAaL
SD3#: 30023 FINASOL OSR 51
Revision Date: 2012-02-22 Version 1.01
6.1. Personal i tective i t and
General Information Use personal protective equipment.
Evacuate non-essential personnel

Ensure acequate ventiiation, especially In confined areas.
ELIMINATE 3 ignition SOUrces (0 Smoking. fares, sparks of flames In Immediate area).
Do not touch or walk through spilled matenal.

6.2. Environmental precautions

General Information Prevent further leakage or spillage If safe to 00 0. Dike to collect large Iiquid spills. The
product should not be JTowed to enter orains, Water COUrses of the sol. Local authorties
should be 30vised If significant spllages cannot be contained.

6.3. Methods and materials for contair t and cleaning up

Methods for cleaning up Soak up with Inert absorbent matenal. Keep In sultable, dosed containers for disposal.
memry.ﬂmnmmm.

6.4. Reference to other sections

Personal Protective Equipment See Section 8 for more oetal
Waste treatment See section 13

Other Information Remove all sources of igntion.

[7. HANDLING AND STORAGE

7.1. Precautions for safe handling

Aavice on safe handiing For personal protection see section 5.
Use only In well-ventiated areas.
Do not braathe vapors or spray mist.
Avoid contact with skin and eyes.

Technical measures Ensure acequate ventiation.

Prevention of fire and expiosion  Handle away rom any source of IgNition (open flame and sparks) and heat (hot Manifolds
or casings).
Design instalations (Machinery and equipment) to prevent buming product from spreading
(tanks, retention systems, Interceptors (raps) In aranage systems).
Take Precautionary measures 3gainst static dlscharges.
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Hyglene measures Ensure the application of strict ruies of hygiens Dy the personnel exposed to the risk of

contact with the
When using, do not eat. drink or smoke
Do not dry hands with rags that have been contaminated with product.

7.2. Conditions for safe storage, including any incompatibilities

Technical measures/Storage

condaitions
Materials to Avoid
Packaging material

7.3. Specific end uses

Keep away from heat. Keep at temperatures between S and 35 *C. Use only containers,
seals, pipes, etc... made In 3 matenal sutadie 10r USe WIth 3romatic hydrocarbons.

Strong acics. Oxidizng agents.

Keep only Iin the orginal container or in 3 sutable container for his Kind of product: steel ,
Staniess steel.

I.. EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1. Control parameters

Exposure limits

Legend

Ingrecients with workplace control parameters

See section 16

DNEL Worker (Industrial/Professional)

Chemical Name Short local local
term, systemic term, Long term, systemic H'unn
docusate sodlum™™* 31.3 mg/kg bw'cay
§77-11-7 (cermal)
441 mg/m? (Inhalation)
DNEL_General poputation
Chemical Name term, systemic term, local Long term, systemic H’Gnomlou
offects effects
docusate sodlum™ 18.8 mg/kg bwoay
577-11-7 (cermal)
13 mg/m?® (inhaiation)
18.8 mg/kg bwicay (oral)
Predicted No Effect Concentration
(PNEC)
Verzion EU
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[ Chemical Name Water Sediment Soil Air STP Oral
docusate sodlum™*| 0.0066 mg (") | 0.653 mg/kg ow | 0.138 mgkg aw 12mgt
S77-11-7 0.00066 mgh ™)
(mwi) 0.0653 mg/kg ow
0.086 mg/ (or) (mw)
8.2. Exposure controls
Occupational Exposure Controis
Enginsering Measures Apply technical measures to comply With the occupational exposurs imits.
Personal Protective Equipment
General Information These recommenaations 3pply to the proouct 3s supplied.
If the product is used In mixtures, It Is recommended that you contact the appropriate
protective equipment suppliers.
Respiratory protection When workers are facing concentrations above the exposure Iimit they must use
appropriate certifed respirators.
Eye Protection Sarfety glasses with sioe-shields.

It splashes are likely to ocour, wear.. Face-shieia.

Skin and body protection Wear sultabie protective ciothing. Protective shoes or boots.

Hand Protection Hydrocaron-proof gioves.
Please observe the Instructions regaraing permeablity and breakthrough time which are
prowiced by the supplier of the gloves. Also take Into consideration the specific local
conarions under which the product is used, such 3s the ganger of cuts, abrasion.
Environmental exposure controls
General Information None In normal conditions.

[9. PHYSICAL AND CHEMICAL PROPERTIES |

9.1. Information on basic physical and chemical properties

Color dark brown To black
Physical State @20°C iquic

Odor Petroleum solvent

Property Values Remarks Method

] 55-85 ASTMD 1172
pH (as aqusous solution) s solution (10 %) ASTMD 1172
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Bolling point/dolling range 180-240°C
355-4654°F
»= 65 °C 1502719
TP w149 °F 1S0 2719.
Evaporation rate e
Flammablliity Limits Iin Alr No Information avaliadie
Vapor Pressure No Information avalladie
density No Information avalladie
P 855 - 885 kgm? @20°C ISO 12185
m’ No Information avalladie
Solubliity In other solvents No Information avalladie
logPow Not applicable
Autoignition temperature No Information avalladie
Viscosity, kinematic 7-mm2s @40°C .
Explosive properties Not explosive

Oxidizing Properties
Possibliity of hazardous reactions No data avallable

9.2. Other information

No Information avalable

I‘IO. STABILITY AND REACTIVITY

10.1. Reactivity

10.2. Chemical stability

Stabiity

10.3. Possibility of hazardous reactions

Stabie under recommended storage conations.

Hazardous Reactions

10.4. Conditions to Avoid

Conditions to Avoid

10.5. Incompatible Matenals

None under normal processing.

Heat, lames and spanks. Take Precautionary Measures against static dIscharges.

Materials to Avoid

Strong acics. OxiIZNg 3gents.
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10.6. Hazardous Decomposition Products

Hazardous Decomposition Products Incomplete combustion and thermalysis may Procuce gases of varyng toxcity such 3s

[11. TOXICOLOGICAL INFORMATION |

11.1. _ Information on toxi ical effects

Acute toxicity Local effects Product Information***

Skin contact Repeated exposure may cause skin aryness or cracking.

Eye contact RISk Of S£M10US CaMage to eyes.

Inhalation Not classifNed.

The Inhalation Of VApOUrs O 32rosois May De Imitating for the respiratory tract and for
MUCOUS Menbranes.

Ingestion Hamful: If swallowed accidentally, the product may enter the lungs due 1o Its low viscosity
and lead to the rapld development of very serous Inhalation puimonary lesions (medical
survey ouring 48 hours).

INgestion May cause gastrointestnal Imitation, Nausea, vomiting and diamhea.
May cause central nervous system cepression.
Acute toxicity Component Information
Chemiocal Name LD&0 Oral LDS0 Dormal LCS0 Inhalation
Hydrocarons, C11-C14, n-akanes, LDS0 > S000 mokg bw (rat - LDSO (24h) > SO00 mo/kg bw  |LCSO (8h) > SO00 mg/my (vapour)
Zoakanes, Cyclics, <2% aromatics OECD 401) (raboit - OECD 402) (rat - OECD 403)
cocuzate sodum™* >2100 mpkg (Rat) > 10000 mpkg ( Rabbt)

Sensitization

Sensitization Not classified 3s 3 sensitizer.

Specific effects

Carcinogenicity Contains no Ingredient listed as a carcinogen.

Mutagenicity Contains no Ingredient listed 3s a mutagen.
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Reproductive toxicity Contains no Ingredient listed as toxic to reproguction.
Repeated Dose Toxicity
Target Organ Effects (STOT)
Specific target organ systemic NO known effect based on Information supplied.
toxicity (single exposure)
Specific target organ systemic No known effect based on Information supplied.
toxicity (repeated exposure)
Aspiration toxicity The fluld can enter the lungs and cause damage (chemical pneumonitis, potentially fatal).
Other Information
Other adverse effects

Frequent or prolonged skin contact cestroys the Ipoacid cutaneous layer and may cause
cematitis.

|12. ECOLOGICAL INFORMATION

12.1. Texicity

Acuts aquatic toxicity C.

Chemioal Name

Information

Toxiolty to aigoe

Toxdoity to daphnia and
jother

Toxtoity to fich

Toxdolty to

Hydrocarbons, C11-C14,

EriS0 (72n) > 1000 mp"

e,

Cyciics, <2% aromatcs
-

(P chnerieia
udcapiata - OECD 201)
EBLSO (72n) > 1000 mp!

(Pzeudokirchnerneia
audcaptata - OECD 201)
NOELR (72h) = 1000 mp!

(Pzeudokirchnerieia
ZADCapitats - biomass -

OECD 201)
NOELR (72h) = 1000 mg

(Pzeudokirchneneia

ZUDCIPIA - Qrowth rate -
OECD 201)

ELS0 (48n) > 1000 mp"
(Daphnia magna - OECO
202)

LLSO (9€h) > 1000 mp
(Oncormynchus myRiss -
OECO 203)

docusate zodum™™
77117

ECS50 (48h) = 6.6 mp
Daphnia magna

LCS0 (96h) = 43 mpN
Brachydanio rerio
(zemi-stanc)

Chronic t

Product Information
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CMMN}M
Chemioal Name Toxdoity to fich Toxdolty to
mioroorganicme |
Hyarocarbons, C11-C14, NOELR (21d) = 1,22 mpt | NOELR (280) = 0,17 mpA
n-akanes, izoalkanes, (Daphnia magna - QCAR (Oncorhynchus myRiss -
Cyciics, <2% aromatics Petrotax) QRAR Petrotox)
Effects on terrestrial organisms
No Information avalable.
12.2. Persistence and degradability
General Information
For -. Hyadrocaroons, C11-C14, n-alkanes, 1s0akanes, Cyclics, <2% aromatics.
Type: th sme effoctc Valusc Unit B, ity
OECD 301 F 28, days ) % Readly
Dlogegradabie
12.3. Biocaccumulative potential
Product Information The potential for bloaccumuiation of the product In the environment Is very low.
logPow Not applicable
Component Information No Information avalable.
12.4. Mobility in seil
soll Given Its physical and chemical characterstics, the product 's generally moblie In the
Alr The product evaporates readily.
Water soludie.
12.5. Results of PBT and vPvB assessment
PBT and vPvB assessment This product contains no substance considered as PBT and/or vPvB accoraing to REACH
reguiation annex XJII criteria.
12.6. Other adverse effects
Verzion EU
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General Information No information avalable.

13. DISPOSAL CONSIDERATIONS

13.1. Waste treatment methods

Waste from Residues / Unused Dispose of In accordance with the European Directives on waste and hazardous waste.

Products

Contaminated packaging Empty containers should be taken 10 an approved waste handing site for recycing or
disposal. Empty containers may contan flammabie or explosive Vapors.

EWC Waste Disposal No. According to the Eurcpean Waste Catalogue, Waste Cooes are not product specific, but
application specific. Waste cooes should be assigned by the user based on the application
for which the product was used.

[14. TRANSPORT INFORMATION |

ADR/RID Not reguiated

IMDG/IMO Not reguiated

ICAOQIATA Not reguiated

ADN
UN/ID No UNS003
Proper shipping name Substances with a flash-point above 60 degrees C and not more than 100 cegrees C
Proper shipping name SUBSTANCES WITH A FLASH POINT ABOVE 60°C AND NOT MORE THAN 100°C
Hazard class 9
Description UNS003, SUBSTANCES WITH A FLASH-POINT ABOVE 60 DEGREES C AND NOT

MORE THAN 100 DEGREES C (Hyorocarbons, C11-C14, n-akanes, Isoaikanes, cyclics, <
2% aromatics), 9, MIXTURE

[15. REGULATORY INFORMATION |

15.1. Safety, health and envir tal regulations/legislation specific for the substance or
mixture
European Union
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Take note of Directive S8/24/EC on the protection of the heaith and safety of workers from the risks redated to chemical agents at

work

International Inventories

Related CAS rocaroons, C11-C14, n-alkanes, Is0akanes, Cyclics, <2% aromatics

Hyo
64742478

EINECS/ELINCS -

TSCA "

DSL -

ENCS -

IECSC -

PICCS -

= Eurcpean Inventory of Exizing Commercial Chemical Ou /EU Listof

PICCS - Philpoines Inventory of Ch ana Ch el ces

15.2. Chemical Safety Assessment

Chemical Safety Assessment Not applicabie

[16. OTHER INFORMATION

Full text of R-phrases referred to under sections 2 and 3
R41 - Risk Of 56r0Us Camage 1o eyes
RES - HamAul: may cause lung 0amage If swallowed

Full text of H-Statements referred to under section 2and 3
H304 - May be f3tal If swallowed and enters always
H318 - Causes senous eye camage
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ow = body weight

w = fresh water

- Senzittzer ” CSkin gezignaton

A Mutagen R Tox< to reproduction

Revision Date: 2012-02-22
Revision Note (M)SOS sections updated: 3. ***

This safety data sheet complies with the requirements of Regulation (EC) No. 1907/2006

This safety data sheet serves to compiete but not to the technical product sheets. The Information contalned
herein Is given Iin good faith and Is accurate to the of knowledge at the date Indicated above.It Is understood by the
user that any use of the product for purposes other than those for which it was designed entalls potential risk. The
Information given herein in no dispenses the user from knowing and applying all provisions his
activity. The user bears sole liability for the precautions required when using the product The ory texts indicated
herein are intended to ald the user to fulfil his obligations. This list Is not to be considered compiets and exhaustive.it is
the user's responsibility to ensure that he Is subject to no other obligations than those mentioned.

End of the safety data sheet
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{1, IDENTIFICATION OF THE SUBSTANCE | PREPARATION AND THE COMPANY T |
Product name Slickgone NS
Description Intamationally spproved dispersant for ireating marine oil spils,
Company Dasic Intamationsl Ltd
Vincheater Hll
Romsey
Hampshire SO51 7YD
U
www.dasicinter.com
Telaphono +44 (0)1794 512419
Fax +44 (0)1794 522346
Emergancy telephons +44 (0)1794 612419
number
|2 HAZARDS IDENTIFICATION. A Y |
Maln hazards The product is dassified as non hazardous. May cause degreasing of the skin, May
cause ination to eyes.
|3 COMPOSITION / INFORMATION ON INGREDIENTS, ) . ¢ |
Hozardous Ingredients
Cora. CAS EINECS  Symbelafisk phrases
Keroskye - odowrhass « o 3 €070% BAT2ATS 20918 X RS
Pydotreind Mght
Sadun dozysuzos wrnn 110% 57417 Moo X8
|4.FIRSTADMEASURES : b e e ey TRUTRETA
8idn contact Remaova contaminated clothing. Wash with water, Seek modical atiention if irritation or
symploms persist. Wash all contaminated clothing bafore reuss,
Eya contact Rinse immediataly with planty of water for 15 minules hoiding the eyelids open. Contact
lensas should be removed. Seek medical atiantion.
Inhalaton Mave the exposed parson % fresh air. Seak medical sttanton ¥ imitaton or symploms:
parsist,
Ingession DO NOT INDUCE VOMITING. Rinss mauth thoroughly. Drink 1 1o 2 glassas of water,
Seak medical attention,
General information Potential for aspirason if swaliowed.
|5.FIRE FIGHTING MEASURES e RS |
Extinguishing media Alcchol resistant foarm, Carbon dindde (CO2) Dry chamical. Do NOT uss water jet,
Coal fire exposed containers with waterspray.
Fire hazards Burning produces ritaiing, toxic and obnoxdous lumes.
Proteciive equipment In case of fire andlor explosion do not breathe fumes. Sell-contained breathing
apparatus,
17
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|6 ACCIDENTAL RELEASE MEASURES Bl I B

Personal precautions Wear suitable protective equipment. Sea saction 8 for further information,

Environmenlal procautions  Prevent further spilege if safe. Do not aliow product to enter dealns. Do not flush Into
surface water. Do not ket product contaminate subsoll. Advise local authoriies If large
spilis cannot be contained.

Clean up methods Absarb with inert, absorbent matarial, Transfer % suitable, labsTied containors for
disposal. Contact a licansed waste disposal company, Clean spillage area thoroughly
with plenty of water,

7. HANDLING AND STORAGE PSS 2 |

Handling Wear protective clothing. See saction 8 for further Information,

Storage Keep oul of the reach of children, Avoid contact with: strong oxidising agents, Keepina
oocl, dry, well ventiated area,

Sultable packaging Store in original container,

Spoclfic use Obtain special Instructions from the supplier.

(8. EXPOSURE CONTROLS /PERSONAL PROTECTION G |

Exposure limits

Ki - rhess - dstiots (petolour), WEL She limd gpex WEL &-tv st mpim3: 1000

hydrobeoted it WEL 15 min brit ppen: WEL 15 mis bonit mg/ad:

Engineoring measures Ensure adequate ventiation of the working area.

Respiratory protection Not normally required. Wear suitable respiratory equipment when necessary. For short
periods of work a combination of charcoal fiker and pariculate filter Is sultable.

Hand protection Chemical resistant gloves (PV'C)

Eyo protection Approved safety goggles. Provide eye wash station,

Protective equipment Apron (Plastic or rubber) Rubber boots,

9. PHYSICAL AND CHEMICAL PROPERTIES A |

Description Visoous biquid.

Colour Brown,

Odour Mid,

Bolling point 192'C

Flash point 12°C

Relative dansity 0.87

Water solubilty slightly miscblo in water,

Visooslty Flow Time n 3mm ISO cup (ISO 2431) - 40

[jostABwTY AOREACTOYY |

Stabllty Stablo under normal conditions,

Conditlons to avold Burning produces Irritating, loxic and obnaxious fumes.

Matorials to avold Strong oxidising agents.
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Pege 303
Slickgone NS
Revsin 2
Retsicndatn  16.Ape2000
| 11. TOXICOLOGICAL INFORMATION ' |
Acute foxicity Ingestion may cause nausea and vomiing.
Corrosivity May cause irriation lo eyes. May cause degreasing of the skin, Polential for aspiration
if swallowed.
Repeated or prolonged Repeated or prolonged exposure may cause demmalitis,
0XPOsUre
Mutagenic effects No mutagenic effocts reporied,
Carcinogenic effects No carcnogenic effects reported.
Reproductive loxicity No leratogenic effects reported.
|12. ECOLOGICAL INFORMATION s ~ v |

Degradabiity The surfactani(s) contained in this preparaion complies{comply) with the
blodegradabiliy criteria as lald down in Reguiation (EC) No.648/2004 on delergents.
Data to support this assection ere held at the disposal of the competent authorities of
the Member States and wil be made avaliable to them, at thelr drect request or at the
réquest of a deterpent manulacturer.

Bioacoumulation Doos not bioaccumulate,

|13.0ISPOSAL CONSIDERATIONS s i e
Ganeral Information MduWMhmmmlwmmmm
Disposal of packaging Dispose of in compliance with all [ocal and national reguiations.

|14. TRANSPORT INFORMATION - |
Further information The product is not classifed as dangemui for carriage.
|15.REGLI.ATORYINFORMAT'ON R RS AT F ) : |
| 16. OTHER INFORMATION R ST ]|
Toxt of risk phrasos In R36 - Irritaling to eyes.

Section 3. R38 - Initaing to skin,

R85 - Harmfuk may cause lung damage ¥ swallowed.
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D.3. SDS COREXIT EC9527A

COREX'T SAFETY DATA SHEET

COREXIT™ EC9527A

| Section: 1. PRODUCT AND COMPANY IDENTIFICATION |

Product name

Other means of identification
Recommended use
Restrictions on use

Company

Emergency telephone
number
Issuing date

COREXIT™ ECO52TA

Mot applicable.

OIL SPILL DISPERSANT

Refer to available product literature or ask your local Sales Representative for
resfrictions on use and dose limits.
COREXIT Environmental Solutions LLC
11177 5. Stadium Drive

Sugar Land, Texas 77478

USA

TEL: +1 (832) 851-5164

(800} 424-9300 (24 Hours) CHEMTREC

08/30/2019

| Section: 2. HAZARDS IDENTIFICATION

GHS Classification

Flammable liquids
Acute toxicity (Oral)
Acute toxicity (Dermal)
Eye irritation

GHS Label element

Hazard pictograms

Signal Word

Hazard Statements

Precautionary Statements

Other hazards

Category 4
Category 4
Category 4
Category 2A

Warning

Combustible liquid
Harmful if swallowed or in contact with skin
Causes serious eye irritation.

Prevention:

Keep away from heat/sparks/open flames/hot surfaces. - No smoking. Wash
skin thoroughly after handling. Do not eat, drink or smoke when using this
product. Wear protective gloves/ eye protection/ face protection.

Response:

IF SWALLOWED: Call a POISON CENTER or doctor/ physician if you feel
unwell. Rinse mouth.IF ON SKIN: Wash with plenty of soap and water. Call a
POISON CENTER or doctor/ physician if you feel unwell.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing.If eye imitation persists: Get
medical advice/ attention.Wash contaminated clothing before reuse.

Storage:

Store in a well-ventilated place. Keep cool.

Mone known.

Rev 8

167 January 2022




ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan
D. Dispersant Information

SAFETY DATA SHEET
COREXIT™ EC952TA

| Section: 3. COMPOSITION/INFORMATION ON INGREDIENTS l
Pure substanca/mixiure : Mixiure

Chamical Name CAS-No. Concantration: (%)
2-Butoxyethanol 111-Fig-2 30 - 60

Organic sulfonic acid salt Proprietary 10-30
Propylena Glycal 57-55-6 1-5

| Section: 4. FIRST AID MEASURES |
In casa of eye confact - Rinsa immeadiately with plenty of water, also under the ayelids, for at least 15

minutes. Remove conlact lenseas, if present and easy o do. Conlinue rinsing.
Gal madical attention.

In casa of skin contact > Wash off immeadialely with plenty of water for al least 15 minutes. Use a mild
soap il available. Wash clothing before reuse. Thoroughly clean shoes beafore
rause. Gal medical attention if irritation devealops and parsists.

If swallowed :  Rinse mouth. Gel medical attention if symploms ocour.
If inhaled :  Gel madical attention if symploms ocour.
Protection of first-aidars :  In event of emergency assess the danger befora laking action. Do not put

yoursell at risk of injury. If in doubl, contact emargency résponders. Lisa
personal protective eguipment &5 reguired.

Moles to physician : Treat symplomatically.
Most important symploms :  Sea Seclion 11 for more delailed information an haalth effects and symploms.
and effects, both acute and
delayed
| Section: 5. FIREFIGHTING MEASURES |
Suitable extinguishing media : Foam
Carbon dioxide
Dy powdar

Other extinguishing agent suitable for Class B fires
Far large fires, use waler spray or fog, thoroughly dranching the buring

malerial.
Unsuitable extinguishing > Nona known.
media
Specific hazards during :  Fire Hazard
firefighting Keap away from heat and sources of ignition.
Flash back possible over considerable dislance.
Hazardous combustion :  Decomposilion products may include the ollowing materals: Carbon oxides
products Sulphur oxides melal oxides

Special protective aquipmenl :  Usa personal proleclive eguipment.
for firafighlers

Specific axtinguishing :  Fire residuas and contaminated fire extinguishing water must ba disposed of in
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SAFETY DATA SHEET

COREXIT™ EC9527A

methods accordance with local regulations. In the event of fire and/or explosion do not
breathe fumes.

| Section: 6. ACCIDENTAL RELEASE MEASURES |
Personal precautions, :  Ensure adequate ventilation. Remove all sources of ignition. Ensure clean-up is
protective equipment and conducted by trained personnel only. Refer to protective measures listed in
emergency procedures sections 7 and 8.
Environmental precautions : Do not allow contact with soil, surface or ground water.
Methods and materials for :  Eliminate all ignition sources if safe to do so. Stop leak if safe to do so. Contain
containment and cleaning up spillage, and then collect with non-combustible absorbent material, (e.g. sand,

earth, diatomaceous earth, vermiculite) and place in container for disposal
according to local [ national regulations (see section 13). For large spills, dike
spilled material or otherwise contain material to ensure runoff does not reach a
waterway. Flush away traces with water.

| Section: 7. HANDLING AND STORAGE |

Advice on safe handling : Avoid contact with skin and eyes. Take necessary action to avoid static
electricity discharge (which might cause ignition of organic vapours). Do not
ingest. Keep away from fire, sparks and heated surfaces. Wash hands
thoroughly after handling. Use only with adequate ventilation.

Conditions for safe storage . Keep away from heat and sources of ignition. Keep away from oxidizing agents.
Keep out of reach of children. Keep container tightly closed. Store in suitable
labelled containers.

Suitable material : The following compatibility data is suggested based on similar product data
andlor industry experience: Stainless Steel 316L, Hastelloy C-276, MDPE
{medium density polyethylene), Nitrile, Plexiglass, TFE, HDPE (high density
polysthylens), Neoprene, Aluminum, Polypropylene, Polyethylene, Carbon Steel
C1018, Stainless Steel 304, FEP (encapsulated), Perflucroslastomer, PVC,
PTFE, Polytetrafluoroethylene/polypropylens copolymer, Compatibility with
Plastic Materials can vary; we therefore recommend that compatibility is tested
prior to use.

Unsuitable material :  The following compatibility data is suggested based on similar product data
andlor industry experience: Copper, Mild steel, Brass, Nylon, Buna-N, Natural
rubber, Polyurethane, Ethylenes propylens, EPDM, Fluoroelastomer,
Chlorosulfonated polyethylene rubber

| Section: 8. EXPOSURE CONTROLS/PERSONAL PROTECTION |
Components with workplace control parameters
Components CAS-No. Form of exposure | Permissible Basis
concentration
2-Butoxyethanol 111-76-2 TWA 20 ppm ACGIH
TWA 5 ppm MNIOSH REL
24 mg/m3
TWA 50 ppm O8HA Z1
240 mg/m3
Propylene Glycol 57-55-6 TWA 10 mg/im3 AIHA WEEL
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COREXIT™ EC9527A

Engineering measures :  Effective exhaust ventilation system. Maintain air concentrations below
occupational exposure standards.

Personal protective equipment

Eye protection : Safety goggles
Face-shield
Hand protection . Woear the following personal protective equipment:

Standard glove type.
Gloves should be discarded and replaced if there is any indication of
degradation or chemical breakthrough.

Skin protection : Wear suitable protective clothing.

Respiratory protection :  When workers are facing concenltrations above the exposure limit they must use
appropriate certified respirators.

Hygiene measures :  Handle in accordance with good industrial hygiene and safety practice. Remove

and wash contaminated clothing before re-use. Wash face, hands and any
exposed skin thoroughly after handling.

| Section: 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance : Liguid

Colour . clear

Odour : Mild

Flash point ;. T2.7 °C, Method: ASTM D 56, Tag closed cup, Does not sustain combustion.
pH © 61,100 %), (20 °C)

Odour Threshold . no data available

Melting point/freezing point : POUR POINT: -55 °C, ASTM D-97

POUR POINT: < -40 °C
Initial boiling point and boiling : 171 °C

range
Evaporation rate ;o 0.1, (water=1)

Flammability (solid, gas) . no data available

Upper explosion limit . no data available

Lower explosion limit :  no data available

Wapour pressure ;< 5mm Hg, (38 °C), similar to water
Relative vapour density . no data available

Relative density : 0.98-1.02,

Density : 0.98-1.02 g/lem3, 8.2 - 8.5 Ib/gal
Water solubility : completely soluble

Solubility in other solvents . no data available

Partition coefficient: n- :  no data available

octanol'water

Auto-ignition temperature . no data available

Thermal decompaosition :  no data available
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Engineering measures . Effective exhaust ventilation system. Maintain air concentrations below
occupational exposure standards.

Personal protective equipment

Eye protection :  Safety goggles
Face-shield
Hand protection : Wear the following personal protective equipment:

Standard glove type.
Gloves should be discarded and replaced if there is any indication of
degradation or chemical breakthrough.

Skin protection : Wear suitable protective clothing.

Respiratory protection :  When workers are facing concentrations above the exposure limit they must use
appropriate cerlified respirators.

Hygiene measures :  Handle in accordance with good industrial hygiene and safety practice. Remove

and wash contaminated clothing before re-use. Wash face, hands and any
exposed skin thoroughly after handling.

| Section: 9. PHYSICAL AND CHEMICAL PROPERTIES |
Appearance : Liguid
Colour . clear
Odour : Mild
Flash point : T2.7 °C, Method: ASTM D 58, Tag closed cup, Does not sustain combustion.
pH : o 6.1,(100 %), (20 °C)
Odour Threshold . no data available
Melting pointfreezing point @ POUR POINT: -55 *C, ASTM D-97

POUR POINT: = -40 °C
Initial boiling point and boiling : 171 °C

range

Evaporation rate ;o 0., (water=1)

Flammability (solid, gas) :  no data available

Upper explasion limit : no data available

Lower explosion limit : no data available

apour pressure ;< 5mm Hg, (38 °C), similar to water
Relative vapour density . no data available

Relative density : 0.98-1.02,

Density : 0.98-1.02g/em3,8.2- 85 Ib/gal
Water solubility : completely soluble

Solubility in other solvents . no data available

Partition coefficient: n- . no data available

octanoliwater
Auto-ignition temperature . no data available

Thermal decomposition . no data available
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LC50 Common Mummichog: 81 mg/l
Exposure time: 96 hrs
Test substance: Product

LC50 Pimephales promelas (fathead minnow): 316 mg/
Exposure time: 96 hrs
Test substance: Product

LC50 Common Mummichog: 92 mg/l
Exposure time: 96 hrs
Test substance: Product

NOEC Turbot: 32 mgi
Exposure time: 96 hrs
Test substance: Product

Toxicity to daphnia and other  : LCS50 Acartia tonsa: 23 mg/|
aquatic invertebrates Exposure time: 48 hrs
Test substance: Product

LC50 Mysid Shrimp (Mysidopsis bahia): 24.14 mg/l
Exposure time: 48 hrs
Test substance: Product

LCS0 Artemia: 40 mgfl
Exposure time: 48 hrs
Test substance: Product

Toxicity to algae : EC50 Marine Algae (Skeletonema costatum): 9.4 mg/l
Exposure time: 72 hrs
Test substance: Product

Components
Toxicity to bacteria : 2-Butoxyethanol
463 mg/l
Propylene Glycol
= 20,000 mg/l
Components
Toxicity to fish (Chronic : 2-Butoxyethanol
toxicity ) NOEC: = 100 mg/l
Exposure time: 21d
Propylene Glycol
Chronic Toxicity Value: 2,500 mg/l
Exposure time: 30d
Components
Toxicity to daphnia and other  : 2-Butoxyethanol
aquatic invertebrates NOEC: = 100 mg/l
(Chronic toxicity) Exposure time: 21d

Propylene Glycol
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NOEC: 13,020 mg/|
Exposure time: 7 d

Persistence and degradability
The organic portion of this preparation is expected to be readily bicdegradable.
Mobility

The environmental fate was estimated using a level |l fugacity model embedded in the EPI (estimation program
interface) Suite TM, provided by the US EPA. The model assumes a steady state condition between the total input
and output. The level Il model does not require equilibrium between the defined media. The information provided is
intended to give the user a general estimate of the environmental fate of this product under the defined conditions of
the models.

If released into the environment this material is expected to distribute to the air, water and soil’sediment in the
approximate respective percentages;

Adr o =5%
Water 10 - 30%
Soil : 70 - 90%

The portion in water is expectad to be soluble or dispersible.
Bioaccumulative potential

Based on a review of the individual components, utilizing U.S. EPA models, this material is not expected to
bioaccumulate.

Other information

no data available

| Section: 13. DISPOSAL CONSIDERATIONS |

If this product becomes a waste, it is not a hazardous waste as defined by the Resource Conservation and Recovery
Act (RCRA) 40 CFR. 261, since |t does not have the characteristics of Subpart C, nor is it listed under Subpart D.
Disposal methods : The product should not be allowed to enter drains, water

courses of the soil. Where possible recycling is preferred to

disposal or incineration. If recycling is not practicable, dispose

of in compliance with local regulations. Dispose of wastes in

an approved waste disposal facility.

Disposal considerations : Dispose of as unused product. Empty containers should be
taken to an approved waste handling site for recycling or
disposal. Do not re-use empty containers.

| Section: 14. TRANSPORT INFORMATION |

The shipper/consignor/sender is responsible to ensure that the packaging, labeling, and markings are in compliance
with the selected mode of transport.

Land transport (DOT)
Proper shipping name : PRODUCT IS NOT REGULATED DURING TRANSPORTATION
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Air transport (IATA)

Proper shipping name : PRODUCT IS MOT REGULATED DURING TRANSPORTATION
Sea transport (IMDG/IMO)

Proper shipping name : PRODUCT IS MOT REGULATED DURING TRANSPORTATION

| Section: 15. REGULATORY INFORMATION |

TSCA list : Mot relevant

EPCRA - Emergency Planning and Community Right-to-Know Act

CERCLA Reportable Quantity

This product does not contain a RQ substance, or this product contains a substance with a RQ, however the
calculated RQ exceeds the reasonably attainable upper limit.

SARA 304 Extremely Hazardous Substances Reportable Quantity
This material does not contain any components with a section 304 EHS RQ.

SARA 311/312 Hazards : Flammable (gases, aerosols, liquids, or solids)
Acute toxicity (any route of exposure)
Serious eye damage or eye irritation

SARA 302 . Mo chemicals in this material are subject to the reporting requirements
of SARA Title lll, Section 302.

SARA 313 : The following components are subject to reporting levels established
by SARA Title lll, Section 313:
2-Butoxyethanol 111-76-2 38.62 %

California Prop. 65
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other
reproductive harm.

INTERNATIONAL CHEMICAL CONTROL LAWS :

United States TSCA Inventory
The substances in this preparation are included on or exempted from the TSCA 8(b) Inventory (40 CFR 710)

Australia. Industrial Chemical (Motification and Assessment) Act
All substances in this product comply with the Mational Industrial Chemicals Notification & Assessment Scheme
(NICNAS).

Canadian Domestic Substances List (DSL)
The substances in this preparation are listed on the Domestic Substances List (DSL), are exempt, or have been
reported in accordance with the New Substances Notification Regulations.

Japan. ENCS - Existing and New Chemical Substances Inventory
All substances in this product comply with the Law Regulating the Manufacture and Importation Of Chemical
Substances and are listed on the Existing and New Chemical Substances list (ENCS).

Korea. Korean Existing Chemicals Inventory (KECI)
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All substances in this product comply with the Chemical Control Act (CCA) and are listed on the Existing Chemicals
List (ECL)

Philippines Inventory of Chemicals and Chemical Substances (PICCS)
All substances in this product comply with the Republic Act 6989 (RA 6969) and are listed on the Philippines
Inventory of Chemicals & Chemical Substances (PICCS).

China Inventory of Existing Chemical Substances
All substances in this product comply with the Provisions on the Environmental Administration of New Chemical
Substances and are listed on or exempt from the Inventory of Existing Chemical Substances China (IECSC).

New Zealand. Inventory of Chemicals (NZloC), as published by ERMA New Zealand
All substances in this product comply with the Hazardous Substances and New Organisms (HSNO) Act 1996 ,and
are listed on or are exempt from the Mew Zealand Inventory of Chemicals.

| Section: 16. OTHER INFORMATION

NFPA: HMIS lil:
Flammability
HEALTH
2 _
£ 2 0 g FLAMMABILITY
T =
=
’ PHYSICAL HAZARD 0
0 = not significant, 1 =5Slight,
2 = Moderate, 3 = High
Special hazard. 4 = Extreme, * = Chronic
Revision Date - 08/30/2019
Version Mumber 0.0
Prepared By . Regulatory Affairs

REVISED INFORMATION: Significant changes to regulatory or health information for this revision is indicated by
a bar in the left-hand margin of the SDS.

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief
at the date of its publication. The information given is designed only as a guidance for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered a warranty or guality
specification. The information relates only to the specific material designated and may not be valid for such
material used in combination with any other materials or in any process, unless specified in the text.
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D.4. Dispersant Use Planning Form—lnitial Incident Information

Incident Sheet for Dispersant Use Concurrence Requests

Name of Incident:
Initial Time of Spill: Date / / Time:
Month Day Year 24 Hour Clock Time Zone

Air Monitoring Data: (Maximum reported in Source Control area of operations)
VOC: Percent LEL:

Incident Location:

Distance (miles/km) and Direction to nearest Lat: N/S Long: E/W

land:

Block Name: Block Number:

Water Depth:

Brief Description of Incident:

Incident: Pipeline____ Transfer Operations____ Explosion___ Collision____loss-of-well-control ____
Facility Release Other

Type of Release: Instantaneous (___ ) Continuous Flow ( ___ )

Did the source burn? Yes(__ _)No(_ )

Is the source still burning? Yes (__ )No (__)
Estimated water surface covered (square miles/square km)

Event Chronology:

Oil Characteristics:

Name: API Gravity: GOR: Pour Point: Viscosity at release

Is the oil dispersible into the water column: Yes/No (circle one)
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Spill Description:

Estimated Flow Rate (bpd):
Estimated Spill Volume:
Product easily emulsified? Yes (__ ) No(__ )
Product already emulsified? No (__ )

Method used for estimate:

Current On Site Weather Conditions

Sea state—wave height: Beaufort Scale:

Wind direction and velocity (knots):

Ceiling: | Visibility:

Five day forecast:

Forecasted wind speed / direction (24 hours): knots from the (direction)
Forecasted wind speed / direction (48 hours): knots from the (direction)
Temperature: Air ___ °F/C Water ___ °F/C

Dominant Current, net drifts (towards): Speed ____ knots; Direction ____

Water Depth (fathoms __ Feet __ Meters )
0-3(__)410(__) 11-30(__) 3199 (__ ) >100(_)

Other considerations: Low Visibility (___) Rip Tides (___) Whirlpools (___) Eddies (__)

Additional Data that could affect operations: (e.g., subsea currents speed and direction, oil seeps)

Surface Slick/Subsurface Plume Modeling

2-D/ 3-D Model(s) used:

Expected slick/plume trajectory and behavior:
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D.5. Dispersant Use Planning Form—Application Tactics

Description

Reason(s) for requesting dispersant use:

Location of area to be treated relative to the following, as shown on attached chart:
Slick/Trajectory

Dispersant Zone

Nearest Land

Wellhead/Release Point

Dispersant Operations

Name of dispersant proposed for use: Application platform(s):
Aerial Vessel

Subsea

Safety Plan for applicable platform(s) in place? Yes (__) No (_)

Planned time of dispersant application (as applicable):

Sortie 1: Start Finish
Sortie 2: Start Finish
Sortie 3: Start Finish
Sortie 4: Start Finish

Estimate percentage of surface spill area to be treated (if known)

1-5% () 6-20% (___) 21-40% (__) 41-70% (__) 71-99% (___) 100% (__)
Estimate percentage of subsea volume treated (if known):

1-5% () 6-20% (__) 21-40% (__) 41-70% (__) 71-99% (__) 100% (__)

Dispersant Dosage Goals

Ratio of dispersant-to-oil (DOR):
Gallons per acre:

Dispersant Decision

Responsible Party Incident Commander Approve/Concur Signature:
Regulatory Agency Coordinator Approve/Concur Signature:
Regulatory Agency Coordinator Approve/Concur Signature:

Additional consultation or concurrence, if needed
Agency/Contact Concurrence/Consultation Time/Date

Method (verbal/written)

Points of Contact

Regulatory Agency

Name Position Telephone

Regulatory Agency

Responsible Party

Other

Other

~ o~~~ o~

)
)
)
)
)
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D.6. General Surface and Subsea Dispersant Guide

%

Dispersant Tactics Guide

L R N N N

Consider other
response strategies

Subsea Dispersant
»  Monitoring Plan - Insert dispemant safety
procedures in Site Safety Plan

r
Berial Dispersant Application Vessel Dispemant Application Subsea Dispersant Application
Establich sir base(z) Establich shore base{z) Mobilize Support Vesels
Mobilize subses dispersant
application equipment

Coordinate with Vessel
Simultaneous Dperations

Mobilize dispersant Mobilize dispersant
application airoraft application vessels

Mobilize spotter sircraft Mobilize spotter sircraft

Mobilize monitoring teams Mobilize monitoring teams

Develop daily sortie plan Develop daily application plan

Mobilize plume monitoring
systems

Re-supply vessels o needed

Mobilize re-supply vesels

Note: Dispersants shall not be used except as authorized by the Guyana Environmental Protection Agency with
concurrence of the officials charged with health/sensitive area responsibilities
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Overview of Incident

Describe the location and extent of spill, and
spill volume (known or estimated).

State oil type, API gravity, viscosity and pour
point. (Attach SDS if available).

State whether the spill is in a location approved
for Dispersant use by Caribbean Island OPRC
Plan 2012 or provide details of why use
dispersant approval is required if outside of
these parameters.

State whether spill is instantaneous or
continuous (include flow rate if known).

Predicted oil spill movement (attach oil spill
modeling trajectory if available).

Predicted sub-surface dispersant plume flow
(attach oil spill modeling trajectory if available).

Distance from shoreline.

Depth of water.

Weather

Conditions

Are current weather conditions suitable for a
dispersant application operation? Yes/No

In this section, include current and forecasted
weather conditions and whether they are
suitable for dispersant application

Wind (from) direction.

Wind speed (knots).

Current velocity (knots).

Current (to) direction.

Visibility (nautical miles).

Sea state

Dispersant Application Details

Dispersant type (Attach SDS)

What is the current Dispersant stockpile level
available for the dispersant spraying operation?

In this section, describe the dispersant product
to be used (name). Attach an SDS. Describe
the dispersant application method, the expected
amount of dispersant to be used and estimated
timeline for the dispersant spaying operation.

Application Method. (Include proposed DOR,
dosage rate (gpa /Ipha) and maximum
equipment application rate.

Estimated Dispersant quantity to be used.

Describe Dispersant Spraying Operational area.
Include any environmental and socio-economic
sensitivities in the region. Use maps / charts if

available.
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Dispersant Effectiveness Monitoring Program

Describe the level of dispersant
effectiveness monitoring to be
applied during the dispersant

spraying operations.

State how observations will be carried out and documented.
Describe how the dispersant spraying operations results will be
communicated to the regulatory approvers.

Dispersant Spraying Operation Approval Decision

Approved

Provide Additional Comments as Required

Not Approved

Provide Details on Why Approval was Not

Granted

Decision Makers Name and Contact Details

Position

Date and Time
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D.7. Oil Spill Response Limited (OSRL) Notification Form

OSRL NOTIFICATION FORM
WARNING! Ensure telephone contact has been established with OSRL’s

Duty Manager before using e-mail and fax communications. = O Spil Response
To Duty Manager
Southampton Emergency +44 (0)23 8072 4314 Fort Lauderdale Emergency +1 954 987
Fax Fax 3001
Southampton Telephone +44 (0)23 8033 1551 Fort Lauderdale Telephone *1 3230983
Email dutymanagers@oilspillresponse.com
Section 1 Obligatory Information Required -Please Complete All Details

Name of person in charge

Position

Company

Contact telephone
number

Contact Mobile number

Contact fax number

E-mail address

Section 2 Spill Details

Location of spill

Description of slick
(size, direction,

appearance)
Latitude / longitude
Situation (cross box) U Land O River U Estuary Q Coastal 4 Offshore U Port
Date & time of spill U GMT O Local
Source of spill
Quantity (if known) U Cross box if estimate
Spill status (cross box) Q On-going O Controlled Q Unknown

Action taken so far

Product name

Viscosity
APl / SG
Pour point

Asphaltene

Section 3 Weather

Wind speed & direction

Sea state

Sea temperature
Tides
Forecast
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Section 4

Additional Information Required

—Please Complete Details if

Known

Resources at risk

Clean-up resources

On-site / Ordered

Nearest airport (if known)

Runway length

Handling facilities

Customs

Handling agent

Section 5 Vessel Availability

Equipment deployed

Recovered oil storage

Transport

Section 6 Equipment Logistics

Secure storage

Port of embarkation

Location of command centre

Other designated contacts

Security

Section 7 \ Special Requirements of Country

Visa

Medical advice

Vaccinations

Others (specify)

Section 8 Climate Information

Section 9 | Other Information
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D.8. Oil Spill Response Limited (OSRL) Mobilization Form

OSRL MOBILIZATION FORM
WARNING! Ensure telephone contact has been established with OSRL’s Duty

»

Manager before using e-mail and fax communications. = (Nl Spill Response
To Duty Manager
Southampton Emergency Fax +44 (0)23 8072 4314
Southampton Telephone +44 (0)23 8033 1551
Email dutymanagers@oilspillresponse.com
Subject Mobilization of OSRL
Date
Name
Company
Position

Contact Telephone Number
Contact Mobile Number
Contact Email Address

Incident Name

Invoice Address

I, authorize the activation of Oil Spill Response Limited and its resources in connection with the
above incident under the terms of the Agreement in place between above stated Company and Oil
Spill Response Limited.

Signature:

If OSRL personnel are to work under another party’s direction please complete details below:

Additional Details

Name

Company

Position

Contact Telephone Number
Contact Mobile Number
Contact Email Address
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APPENDIX E — GEOGRAPHICAL RESPONSE PLAN

The Response Group (TRG) has generated a comprehensive Geographical Response Plan
(GRP) for the coastlines of Guyana, Venezuela, and Trinidad and Tobago to support EEPGL
offshore operations in the Guyana region. The geographical footprint of the GRP was based on
projected impacts from the (unmitigated) stochastic modeling of well control scenario(s) and the
initially impacted shorelines as outlined in this Qil Spill Response Plan (OSRP). TRG conducted
a full desktop review in detail at a scale of 1:5,000 to determine any potentially impacted
sensitivities along the entire coastline of Guyana.

Once the Environmental Impact Assessment (EIA) data (sourced from the Liza Phase 2 and
Payara Development Projects) was received in geographic information system (GIS) format, the
data were overlaid to help inform the response actions by location. Responding organizations
can therefore use the GRP to review locations of sensitivities, access points, response actions,
as well as resource requirements. The GRP defines the equipment needs (totals) for each
division to support efficient resource ordering practices upon utilization of the plan. To further
support response activities, the GRP provides an appendix containing response methods by
shoreline type, to support response activities and decision-making on impacted areas outside
the scope of the GRP.

The GRP is an extensive document (500+ pages) and is managed outside of the OSRP for
efficiency purposes. Example maps and tables are shown in this appendix to provide users with
a conceptual overview. A full suite of Geographical Strategic Response Maps will be
immediately available to the response team(s) in the event of an oil spill through the Incident
Action Plan software provided by TRG.

In addition to the addressing the coastlines of Guyana, Venezuela, and Trinidad and Tobago in
the GRP, ExxonMobil’s Regional Response Team prepared Geographical Strategic Response
Maps for Grenada and St. Vincent and the Grenadines. Example maps for those countries are
included in this appendix. Information from these Geographical Strategic Response Maps has
been added to the Incident Action Plan Software.
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Example — Guyana Geographical Response Plan Information

ezuela

V-3 Black Bush Polder
WI-2 East Canje/E.C. Berb

|-z waini (East)

WANC _ |1-2 Waini [Central) -
s i —
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Guyana Geographic Response Plan » -
I-2 Waini West (Guyana) ""i"?ﬂa'sF"'m“"{"';}

Division Overview Map

Legend
Response Siles
& Prolection
Frotecied Areas

Shoreline Type
m— {00-Scrub and Shrub Welands
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Guyana Geographic Response Plan 3 .
-2 Waini West Division: WANW-2 The Response
Protection Site - Strategy Map

SFATAESN

Lat: 8* 19" 58.850" N
Long: 59° 37" 29.6T1" W

AN

Legend
Response Siles
® Proecton
Boom
inflatahle Boom '

1] 1.000 2000 3000 Feat
e

ST b S|TIMETW
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GRP Area Maintenance SRP Area WANW-2
Resources Reguired

Arca Of Oporation Rasatrce Kind Doscription cantiy | Size

WA Y2 Beaoim SCcessnnas Boam Anchars 33 zach an
poundis;

WA 2 Goom [rlamabae Boom alfest |45 insh
(es)

AN YD Wassal Wiork Bost fi pac 18 fast

WA Menoower: Dperator Brat Operatns £ gacn

WY 2 Wencower: Respander Respondar 11l each

W2 Wanzower: Supendisar Sumenisor Jeacn

Asslgmmeants

11 Deplay (5] 300 ft sactions of inflatable zozm in a cessade farmating tn defect spilled metesial away from the shorel ne
Location af Work

| atitde: 8% 15 58 880" M
Lorgitucke: 597 57 280671 W

Special Environmenial Considerations

Soreline Types
100 Scrab and Shiub Wellands

EXAMPLE

GRP Araa Malntenance
IMCIDEMT ACTION FLAM SOFTWARE™ Prinbad 3/172018 13:24 | Faga Lol l & TR&
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Example — Trinidad and Tobago Geographical Response Plan Information
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|Guayaguayare

Inatura Beach

|l|h1.namﬂa1r

|nariva

|Paint Radix

5 TAGEORG E

nse Plan
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Guyana Geographic Response Plan
Mayaro Bay (Trinidad)
Division Overview Map

Response Sites
@ Proecson
o edical Centers

A Hastorical Sile

e Fizhing

Wedlands
Trinidad Counties
Shoreline Type
s & Mied Sand and Gravel Beaches

{b"mn—u-ﬂ.*..‘_j

W0HETH

j}
‘.zr
:

=
<00

TRl

rﬂ:h-l u

e

Sekr Nama

iPlaisarce South Beach ! Mahaut River

Rachx Lagon River f Mayaro Bay Beach Access
Lagon Doun River [/ Mayaro Bay Beach Acosss
Granid Lagon River / Mayaro Bay Beach Access
Palmiste River / Mayaro Bay South Beach Access
B-6_{Vawia River [ Maryaro oy South Besch hooess
LaBrea River ) Mayaro Bay South Beach Acress
Savette River / Maysrs By Seunk Deach Asceis
Guayaguayane Road - 136m Marker

101N
A1 TS

5 Mies

&AW BTN BRI B GO BIETW

W
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Guyana

Geographic Response Plan
Site Information

Fite Name;

Flaisance Soulth Beach £ Mahaut River
Latitude:

10° 17T 20677 N

Lonaitude:
50" 5r 54,523 W
CﬂIJI'lI'. Hﬂyﬁfﬂ
Counlry: Trinidasd

;. Moderate
Land Usg; Rer=abional, Residential
Existing Responsa Support
Capabililies; None

Access Information

Site Accegs: Road, ATY
Road Typs: Lght Duty

Eoad Sudace Typa: Paved
Boad Condlion: Al Weather
Access Type: Pubic
Bridge Helght; h4

P
o

Mayaro Bay Division = MAYE-1
Protection Site

Pholo 1: Looking north et the Mahaul River

Plaisance South Beach [
Mahaut River

Waterway Information

Response Information

Site Contact Information

Tipe of Walorwey: Bay, River
Wat srwery Name:

Mayara Bay, Mahaul River
Awerage

Daploymend Strabey:
Low Water: Booming

I

Seal Boom

Becovery Method, hs

Jank Truck Accass: M
Eump ! Hoss Reguirad; hiA
Recommended Slaging Area:

Heor ot Boal Ramp & DNgt;
L)

Wal erwey WIdEth;

Low Water: = 30 ft {River]

High Water: - 50 ft {River)

Tidally Infienced; Ves
Shoreline Type: Mived Sand and
Gravel Beaches

Bank Slope: Sight

Bank Helght: H&

:  Probechon

High Water: Booring
Boomn Required: 150 # of Hard Seorn, 250 1t of Shore

Organization: M
Ehone; Mis
Cellular Service: Good

His

Site Description

Considerations

fcgess Localion Descriplipn. This sile is localed along Mayaro Bay near
thie micuth of Mahaut River, Access te sibe by food or ATY off Manzanila /
Mayaro Road.

Hazards: Sips, rips, and falk. Underwsler hazards and curmenls.

Ohbstructions i Limitalions: Debris along shareline,

The Response EFL_'T_J)

Copyright & 2018 TRG

dasociated Sengilivilleg Sea turlle nesling ares.

;. Mahaut River isin & residential areas as well as
n polential sea turled nesting area. Populer recreabional beach and fishing
area. Mulliphe access points Lo beash off Marzanila Mayaro Road seuth o
Fiemauile. Heaviesi recrealional use during public holidays and schoal
vacation (Juhy-September) and Easter (2 weeks in Aprily

The Response Group, LLC

MAYE-1
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Guyana Mayare Bay Division — MAYB-1 Flaisance South Beach !
Geographic Response Plan Protection Site Mahaut River

Site Pictures Strategy Map

G" Prislanlese
Eome
.— Harg Bacm
Show Seal Boom
P umls
=T Couniy

Fivedo 50 Lok nd sodlk frar tha Meheadl Risar ouifall.

Assignments

1.1 Dealay 150 f saclion of hard boom ina chevron condguration {o proect the mouth of Bahaut River along Mayaro Bay.
1 Dealay #50f saclion of shore seal boom profeet ik mocath of Mahaat Rives and sharzline

Resources Required

Type Description Oty. | Size Type Description | Gy, | Size
B0 Arcessofles &nchor Tekes F & [ Boor Hard Boom 1501 [ 181n
Exzon Accessofles Boam Anchors 4 & 47 Ibs ) Marpoesar: Responder Responder E g Mk
TENporarel: SLerd sor Superdaor 1 &3 i Baar Sinore Saal Socm 25771 221n

The RESFU-‘TSE ﬂl-'ﬂf-ﬂ Copyright 2 #01% TRG Tha Responsa Group, LLC MAYE-1
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Tc Tihe HF!.H'.'I'HH:'.'H.‘ Gr

Divisions O

[guana Bay
[King's Bay
|l.'hurtt St Gearge
|rigeen Paint
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Guyana Geographic Response Plan
Pigeon Point (Tobago)
Division Overview Map

Mlilicred Bay Beach
Figeon Paint Beach
Ban Acoord Lag

E
&
-]

Legend
Response Sites
& Protection
i %) Beacn
'@' Imerebrate Harvesting

) Histarical Site
Wetlands

Shoreling Typa

= 1B-Exposed, Solid Man-Made Struchres

= 2A; Shelving Bedrock Shoms

= G Minad Sand and Gravel Beaches
BA-Shellered Searps (Bedrockdud'Clay )

— fB-Vepetated Law Banks

11 F30HN

Ll BrEITW BSE AT BTSN R B4 B 2EN B 2EW

Rev 8 196 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL)
E. Geographical Response Plan

Qil Spill Response Plan

Pigeon Point Division - PGPT4
Protection Site

Cuyana

Geographic Response Plan SHEEAEESTE Laapon

Site Information

Sile Hame:
Bon At Lagoon

L 11105052 N
Langitude: 307 48 35754 W
Sounby: |ekaps
Counbry: Tolaygo
Populatian Densily: Moderste
Land Wsa; Recreatonal, Commandal
Ezistiig Respongs Support
Capablliting: Soet Samrp

Eitf Pii::ture

Access Information

Site Access: Reed, Doat
Foml Type: Light Duty
Eoad Surface Typa: Haver

i Al Weather
Lrecess Type: Public
Bridma Helght: Mia

Fhida 10 Laoking Eastacross Ban Aeeand Lagoon

Waterway Information

Response Information

Site Contact Information

Tyos of Watsrway, Bey
Walceway Hame: Ban Accord Lagocn

Deplovment Srateqy; Protectior

Law Water: Boomiig

Crganizatlon; M

Svaraga CurrRnt Epaed: Mo High Wata: Homming

 Mzad Send end
Graven| Heachas. Wegetatzd | oo Barks
' Elighn

Eanik Haight: s Bor Accord Lagoon Seel Serrp

L Loy Wile s Boam Beauireds 46000 of [ard Docin
Highk Y'ater Ha Recavery Method: S
; oS Tark Truck Agcass; M

Bhane: FHia

Cellulsr Sarvice: Good

‘Site Descriptian

‘Considerations

Arccess Location Description: This ste is lacaled alonp the shoreline af
Eean Aczord Legoon belwesr Figeon Fointand Mo Man's [slans.

Hamards: Sips, bps, and fals Undersatzr hazands ard currents

Obstructions ! Limilatiems: Cebris = ong shoreine ncluding wood

18 TR

Associated Sensitivitics: Wangrove Trees

Stralegy Considarations: Crvdrormentally senslive sheltared legoon with
mrangroess liring 5044 of the shoreline. Hosts apchor sfshaszline rear
Figeon Pl Deach. Sreal coal leurch on soltb=de of lagoon it rermoke area,
Drly acosss is by boal Area is coveres noses gross beds tear shore znd
soplenal corml noeats e the SRz 0N,

The Response Group, LLC
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Guyana Pigeon Point Division - PGPT4

Bon Accord Lagoon

Geographic Response Plan Protection Site

Sirategy Map

Legend
Reapenue Siles
B Prossation

Baach

E‘ lresitadaane Haranatng

Wikt
1 Courky

' TR

JPhoda 30 Loocking Morth Loswards 1= boal mme

Assignments

1.1 Cleplasy A tokal of EIDH of hard hisem o poodect the sharaline.
2.1 Ceploy a bobal of 1,000 L of fand Loone eaoss e walersy Lo prolecl Bon Acood Lapoon.

Resources Required

Type Description Oty Size Type Description Oy Siza |
Mar pawer: Supesdsar Sup=riso- 2ea i tanpower: Resaander Respandsr 12 ea [ |
Ezom Arcessoniss Anchor Sisges EOE ] W Eloom Hard Bzom 4800 18in |
Par pawesr: Operalor Boor Ooerator 4 ea i Wessel Wilork Soad d =z 238 |
Eoom Accessories Boam Anchors e 41 lbs |

~
The RESFIJ-'TSE Crroiy Copyright & #4# TRS The Reasponss Group, LLE
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Example — Venezuela Geographical Response Plan Information
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Geographical Response Plan

Venezuela Geographic Response Plan
Overview Map

The He@

70°00W 6200W S0"00W
- r 7 ” o T
£ i ~~a ¢ % s ” Fort-de-France RT[N IQUE
e+ p p ¥, ; = -
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"‘b‘%' & e A G Castrles S =
P Al 4 ¢ _ Grenada o B 5
: g P A nmwcri?g
: ) ' ' 950m
L, ! F, i Saint Vincent Passage
. ] y. Mt Hillaby |
- La Soufriére :
’ ARUBA wadd : 2 : J1234m~, 6 nfig
NETHERLANDS ! -~ ) ngs'tow),n B
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- = 940
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dfcHic[Chichiriviche La";;':(g:. e Anaco ®
PUCA Puerto Cabello o Guanare Tocdvita
HEPI Henri Pittier o Calabozo ElTi P
VARG Vargas ® 2
HIGU Higuerote "“Cco
TACA Tacarigua
2 | {Barc Jparcelons Ciudad Guayana ‘ ’
S ”, CUMA _[Cumana . San Félix de Guayana
@ | INUES Nueva Esparta Ciudad Z
ballcARU _|carupano .[S)an Fernando Bolivar _§
|PaRI [Paria 2Apure
¥ TURU Turuepano v E N E Z u E L A
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BOGR Boca Grande ; );,,J Guri
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Venezuela Geographic Response Plan o
Barcelona Division: BARC-3 The Response Group 3
Protection Site - Strategy Map ”'

64°24'51T"W

Boom Lat: 10° 17" 12.066" N

Loiep 27 2 o 805" )
HardBoom  Jao0 it [18"  [inch |
Inch

10°17'15"N

Mar Caribe

z
N
~
=)

Legend

Response Sites
® Protection
Boom
®—=o Hard Boom
Shore Seal Boom

10°17'9'N

Copyright © 2019 TRG The Response Group, LLC

64°24'57"W 64°24'54"W 64°24'51"W 64°24'48"W 64°24'45"W
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Barcelona

Division Overview Map
65°12'0"W °4'0" 64°56'0"W °48'0" 64°40'0"W

Venezuela Geographic Response Plan TheResﬁ@

Legend

Response Sites
@ Protection

[J)pivisions
TR &

10°24'0"N

10°24'0"N

Caribbean Sea

10°160'N

10°16'0"N

BARC@
BARC-7 Sx
BARC-3—@5at
9 0/4tn
Barcelona

Islas de
Z

*BARC-22

BARC-27 BARC-23

BARC-24
AR \0 BARC 21

o k2 P < 3 A b = > -
Copyright © 2019 TRG The Response Group, LLC
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GRP Area Maintenance GRP Area: BARC-3
Resources Regquired

Area OF Operation Resource Kind Description Quantity |Size

BARC-3 Boom Hard Boom 400 feet 18 inch
(es)

BARC-3 Vessel Work Boat 1 each 18 feet

BARC-3 Boom Accessories Anchor Stakes 18 each

BARC-3 Manpower. Responder Responder 6 each

BARC-3 Manpower. Supernvisor Supernvisor 1 each

BARC-3 Boom Accessories Boom Anchors 2 each 20
pound(s)

BARC-3 Manpower: Operator Boat Operator 1 each

BARC-3 Boom Shore Seal Boom 200 feet {22 inch
es)

Assignments

1.) Deploy 200 ft of shore seal boom across the mouth of the waterway as indicated on the strategy map.
2.) Deploy (2) 200 ft sections of hard boom across the waterway to prevent migration upstream.

Location of Work

Latitude: 10° 17" 12.066" N
Longitude: 64° 24" 51.305" W

N
cidgpations

Wear PFD when working near water. Ensure J3A is completed p 'i:r\'.-fcl'-.‘ itiation.

QV
R

Special Site-Specific Safety C

GRP Area Maintenance

INCIDENT ACTION PLAN SOFTWARE™ Printed 6/4/2019 20:16 Page 1 af 2 @ TRG
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Example — Grenada Geographical Strategic Response Maps
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N Guyana Geographic Response Plan .
A Dlvlslong'x::;m Map ExonMObll

R o n de

st Patrick

Rev 8 205 January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL)

Qil Spill Response Plan

E. Geographical Response Plan

A

Guyana Geographic Response Plan

Grenada St.

Patrick Division - SPAT Segments
Segment Overview Map

Ex¢onMobil

Site Nae

Duquesne Road

Little David Point

Petit Anse

Prospect Road

Leaper’s Hill

Irvins Bay

Levera Beach

Sugar Loaf Island

Green Island

SPAT_10 | Sandy Island

-| SPAT_11 | Bedford Point

SPAT_12 | Bathway Beach

| SPAT 13 | Bathway Road

"[SPAT 14 | Grenada Bay

SPAT 15 | River Sallee

| SPAT_16 | Antoine Ba
=

=1 st. Patrick Division
=== SPAT Segments

S1TISW

12715
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Grenada St Patrick Division SPAT-16 Segment
Geographic Response
Plan

Segment Information
Segment Name: SPAT-16
Start Lat, Lon:

12.1896, -061.6036

End Lat, Lon:

12.1729, -061.6029

Parish: St Patrick

Country: Grenada
Population Density: Light
Land Use: Public Beach
Existing Response Support
Capabilities: None

Access Information
Site Access: Road, vehicle
Road Type: Light duty
Road Surface Type: mixed
Road Condition: Stable, some
tidal influence
Access Type: Public
Bridge Height: N/A

Waterway Information Response Information Site Contact Info
Type: Open access ocean Deployment Strategy: Protection = Organization: N/A
w/tidal inlets Low Water: Booming Phone: N/A
Waterway name: Caribbean High Water: Booming Cellular Service: Yes
Sea/Antoine Bay Boom Required:

Avg Speed: Tidal 250m Shore Seal Boom
Waterway Width: N/A 100m Hard Boom
Tidally Influenced: Yes Recovery Method: N/A
Shoreline Type: Sand Tank Truck Access: N/A
Beach/Mixed Sand, Gravel 4/5; Pump / Hose Required: N/A
Inlets: Veg. Low Banks 9B Recommended Staging Area:
Bank Slope: Slight Rivers Restaurant
Bank Height: N/A Nearest Boat Ramp & Dist: N/A
Site Description Considerations
Access Location Description: This Associated Sensitivities: This segment is located
protection site is located south of Bathway between two marine protected areas.
Beach at 12.1767, -61.6038 Strategy Considerations: Although no known sea
Hazards: Slips, trips, falls, water hazards and turtle nesting is present on this segment, sea turtles
currents are expected to be offshore
Obstructions/Limitations: Debris along
shoreline
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Grenada
Geographic Response Plan
Site Pictures

'~

Figure 1 South view on River Antoine, north bf
protection site SPAT-16a

Protection Site
SPAT-16a

St Patrick Division

Strateg

Type

. Access

Boom Type
s Hard Boom
Shore Seal
ESI Code
4/5

— OB

Assignments

1. Staging area to be established adjacent to Rivers Restaurant at 12.1763, -61.6071

2. Deploy 100-meter section of hard boom at mouth of water way at location 12.1767, -61.6038 to
prevent oil from reaching inland

3. Deploy 250 meter section of shore seal boom along beach to protect waterway at location
12.1767, -61.6038 to prevent oil from reaching inland

Resources Required

Type Description Qty Size Type Description Qty Size
Boom Acc Anchor Stakes 36 ea Boom Hard Boom 100 m 45cm
Boom Acc Boom Anchors 8 10 kg Boom Shore Seal Boom 300m 60 cm
Personnel Supervisor 1 Personnel Responders 5 N/A
Boom Acc Rope 1 1000 m
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Example — St. Vincent and the Grenadines Geographical Strategic Response Maps
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Guyana Geographic Response Plan
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St Vincent & Grenadines
Geographic Response
Plan

Segment Information
Segment Name: CHAR-05
Start Lat, Lon:

13.3704, -61.1405
End Lat, Lon:
13.3658, -61.1340
Parish: Charlotte
Country: St Vincent &
Grenadines
Population Density: Moderate
Land Use: Public Beach
Existing Response Support
Capabilities: None

Access Information
Site Access: Road, vehicle
Road Type: Light duty
Road Surface Type: mixed
Road Condition: Stable
Access Type: Public
Bridge Height: N/A

Waterway Information
Type: Open access ocean
w/tidal inlets
Waterway name: Caribbean
Sea
Avg Speed: Tidal
Waterway Width: N/A
Tidally Influenced: Yes
Shoreline Type: Exposed
Rocky Cliffs 1C
Bank Slope: Medium
Bank Height: 3 meters

Charlotte Division

Response Information
Deployment Strategy: Deflection
Low Water: Booming
High Water: Booming
Boom Required:
400m (1m) Ocean Boom
Recovery Method: N/A
Tank Truck Access: N/A
Pump / Hose Required: N/A
Recommended Staging Area:
Owia Fisheries Complex
Nearest Boat Ramp & Dist:

Segment CHAR-03

Site Contact Info
Organization: OWIA Salt
Pond Recreational Site
Phone:+1 (784) 530-7890
Cellular Service: Yes

(13.3727, -61.1427)

Site Description
Access Location Description: This
protection site is located adjacent to the Owia
Salt Pond at 13.3756, -61.1394
Hazards: Slips, trips, falls, water hazards and
currents
Obstructions/Limitations: High energy
wave action along coastline. Restricted
access to Coastline at Owia Salt Pond

Considerations
Associated Sensitivities: Owia Salt Pond
Recreational Site
Strategy Considerations: Deflection boom to be
installed offshore to protect the Owia Salt Pond
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St Vincent & Grenadines Charlotte Division Protection Site

Geographic Response CHAR-03a

Plan

Site Pictures

View south from Owia Salt Ponds beach
i St Vi s Do GHoP Sogrents Ex¢onMobil

‘Segment Overview Map
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Assignments
1. Staging area to be established at Owia Fisheries Complex at 13.3727, -61.1427
2. Deploy four 100 meter section of 1m ocean boom in chevron formation to protect
Owia Salt Pond from oil

Resources Required

Type Description Qty Size Type Description Qty Size
Boom Acc Boom Anchors 15 20 kg Boom Ocean Boom 4x100m 1m
Personnel Supervisor 1 Personnel Responders 5 N/A
Boat 12m boat 1 12m
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APPENDIX F —WILDLIFE RESPONSE PLAN
F.1. Introduction

Prevention of oil spills remains the top priority for EEPGL. In the unlikely event of a spill, it is
important to minimize the duration and impact of any release. Beyond essential mitigation
measures, it is important to have a robust spill response capability utilizing all appropriate tools.
The proper selection and use of those tools should be based on minimizing overall harm to
environmental and socioeconomic resources.

F.1.1. Objective

A critical aspect of protecting wildlife is to minimize the formation of floating slicks and when
formed to prevent such slicks from coming ashore driven by wind/currents. This Wildlife
Response section is supplemental to the EEPGL Oil Spill Response Plan (OSRP) and is
intended to serve as general guidance for wildlife response efforts which include deterrence
(hazing), capture, and rehabilitation measures. The principal objectives of Wildlife Operations
during a response are:

¢ Provide the best achievable protection of wildlife and habitats from contamination;
¢ Minimize injuries to wildlife and habitats from contamination;

e Minimize injuries to wildlife from the cleanup;

e Provide the best achievable capture and care for injured wildlife;

¢ Document adverse effects that result from the spill and cleanup; and

e Prevent injuries to responders and the public.

In the event of potential wildlife impacts, EEPGL personnel will initiate emergency response
protocols which may include assistance / expertise from the ExxonMobil Regional Response
Team (RRT), ExxonMobil Biomedical Sciences Inc. (EMBSI), and Sea Alarm / Qil Spill
Response Limited (OSRL).

Contact numbers are listed in Table F-2. Initial wildlife response guidance is provided in
Attachment F-7 of this plan.

F.1.2. Potential Oil Spill Impacts on Wildlife

Wildlife may be vulnerable to oiling depending on their behavior, food preferences, and habitat
requirements. They may encounter oil in near-shore and intertidal areas, and at sea. The
number of individuals and species affected by an oil spill will depend on the spill size, chemistry
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of the petroleum product spilled, meteorological and oceanographic conditions, time of year,
and the location of the spill.

Many important bird and turtle habitats are located in near-shore and intertidal areas. Some
mammals may scavenge for food in intertidal areas and may encounter oiled carcasses.
Foraging animals may encounter and ingest oil-contaminated vegetation or other oil-
contaminated food sources in coastal areas.

Seabirds are highly vulnerable to oiling since they feed and rest on the water surface. Whales
and dolphins have low vulnerability to oiling as these animals tend to avoid areas that are oiled.
Turtles generally have a low vulnerability to oiling, but vulnerability may increase during

nesting seasons.

Exposure to oil can occur from swimming or wading through oil. Ingestion of oil may occur if an
animal attempts to clean its oiled feathers or fur. Another route of oil exposure is through the
consumption of oil-contaminated food or water.

General effects of oil on wildlife can be separated into physical and toxicological effects. An
example of a physical effect is loss of water repellency and insulating properties of feathers
when birds become oiled. As a result, the ability to thermo-regulate may be impaired or lost.

Toxicological effects of oil on wildlife include irritation of the eyes, skin, mucous membranes,
lungs, and digestive tract. Organ damage and disruption of immune responses may occur.
Effects of oil on wildlife reproduction may include altered breeding behavior, decreased hatching
success, and decreased survival rates of the young.

F.1.3. Protected Species and Areas of Special Value

Protected species and associated habitats that are at risk of oiling should be given priority
protection during an oil spill response. In oiled wildlife response planning, it is important to
consider:

¢ Input from appropriate regulatory agencies;

e Seasonality of species occurrences (breeding, nesting, and migration periods);
e Habitats important for breeding, nesting, feeding, or resting;

e Areas of high density occurrences; and

e Prioritization for protection of important habitats identified in the oil spill response plans.

Attachments F-1, F-2, F-3, and F-4 of this plan describe some of the habitats, birds, and marine
reptile and mammal species at risk from oiling. In these appendices, information is provided for
key sensitive periods (nesting, molting, migration, breeding, rearing).
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F.1.4. Basis for Wildlife Response Plan

Under the Guyana Environmental Protection Act, companies active in oil and gas exploration or
drilling must prepare an Emergency Response Plan / Qil Spill Contingency Plan that includes
provisions for rescuing and restoring plants, animals, etc. (i.e., Oiled Wildlife Response Plan,
and Environmental Management or Pollution Prevention Plan). An oiled wildlife response plan
provides for pre-planning for the protection of sensitive habitats and species while considering
seasonal effects and behaviors. The plan facilitates the identification of protocols, and
resources (equipment and personnel) necessary to respond to an incident in a timely manner.
Lastly, the plan identifies the needs and capabilities necessary to reduce or avoid impacts to
sensitive habitats and species during an oil spill response.

F.1.5. Geographical Extent of Response

The geographic area of concern for response activities for wildlife is typically defined by the
extent of the influence of the Project and its alternatives; however, wildlife response for wildlife
impacted by an oil spill can be provided on a regional and/or international basis as needed.

F.2. Incident Command Structure and Activities

This section provides a general overview of the Incident Command System (ICS) used for
managing response efforts, with emphasis on wildlife response activities. The ICS is designed
to provide a framework for a consistent, efficient, and effective means to train, activate, and
implement EEPGL’s response resources. The ICS structure facilitates interaction with
Contractors, Subcontractors, Guyana government agencies, and non-government organizations
that could become involved during a response situation.

Table F-1 shows the ICS functional sections and their associated key activities.

Table F-1: Key ICS Sections and Activities

ICS Function Activities

Command Staff e Overall Oil Spill Response Management
e Management Liaison

e Government Liaison

e Community Liaison

e Media/Public Affairs Liaison

e Legal Support

e Safety and Health Oversight
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ICS Function Activities

Operations Section ¢ Qil Spill Source Control

e Site Safety and Security

e Surveillance

e Dispersant Application

e In-Situ Burning

e Offshore/Near-shore Containment and Recovery
¢ On Land Containment and Recovery

e Shoreline, River, and Resource Protection

e Pre-Impact Debris Removal

e Shoreline Treatment and Cleanup

e Bioremediation

e Waste Management

e Wildlife Deterrence, Capture, and Rehabilitation

Planning Section e Site Characterization and Analysis

e Documentation

e Spill Tracking and Surveillance

e Sensitive Areas Identification and Characterization
e Environmental Monitoring

¢ Incident Action Plan Coordination

e Oil Spill Sampling

¢ Qil Spill Response Technical Support
e Dispersant/ In-Situ Burning Support
e Waste Management Support

e Demobilization

Finance and Logistics Sections e Transportation (Air, Water, Land)
e Housing
e Catering

e Telecommunications

e Customs Clearance

e Security

e Field Operations Support
e Personnel Resourcing

e Material Distribution

The structure for the wildlife response organization is designed to fit within the ICS and allows
for the integration of wildlife activities into the entire oil spill response plan (IPIECA 2004).

Wildlife response is typically managed under the Wildlife Branch of the Operations Section of
the ICS and coordinated through the Environmental Unit of the Planning Section. For example,
the Planning Section identifies and characterizes environmentally sensitive areas and wildlife at
risk. The Operations Section is responsible for wildlife deterrence, capture, rehabilitation, and
shoreline protection.
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See Attachment F-7 for initial response activities of the Wildlife Branch.

F.3. Response Personnel

Only trained and qualified personnel should haze, capture, transport, and rehabilitate oiled
wildlife. ExxonMobil has contracts in place with two internationally recognized oiled wildlife
response organizations:

¢ International Bird Rescue (IBR) and
o Tri-State Bird Rescue & Research, Inc.

Experts from these two organizations, and other available international organizations, can be
mobilized to Guyana within days by contacting Sea Alarm. ExxonMobil is a participant in a
Global Oiled Wildlife Response System, which is monitored by Sea Alarm. Wildlife response
experts who are prepared to assist ExxonMobil during an oil spill are listed in Table F-2.

This Wildlife Response section will be implemented with the assistance of trained and qualified
contractors and support groups. Upon notification, contractors and trained local experts (if
applicable) will mobilize equipment and trained personnel to the spill site and begin wildlife
response operations. Wildlife response equipment for the initial response is available through
OSRL in Fort Lauderdale, Florida, USA. Additional equipment will be brought in as needed.
Wildlife response standard operational protocols can be supplied by wildlife experts at the time
of response or developed ahead of time.

Response-specific wildlife cleaning facilities will be setup in Guyana and/or the region based on
response needs. These facilities are set up in response to a spill's trajectory and can be
operational in approximately 3-5 days depending on the remoteness of the impacted area(s).
There are no wildlife rehabilitators in Guyana with oiled wildlife experience. There are also no
permanent facilities for oiled wildlife rehabilitation and few organized wildlife rehabilitation
programs in the country. The Karanambu Trust may be able to help should otters be affected
by a spill. The Guyana Marine Conservation Society would likely be involved in marine turtle
response. Several small facilities in Trinidad and Tobago are available for Tier | responses, and
are listed below.

Conservation organizations in Guyana include:
e Government Ministries:
— Environmental Protection Agency;
— Protected Areas Commission;
— Guyana Forestry Commission;
— Wildlife Management Authority.
¢ Non-Governmental and Academic Institutions:

— Conservation International;
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Guyana Marine Conservation Society;
Guyana Tropical Birds Society;
Guyana Mangrove Restoration Project;

Centre for the Study of Biological Diversity;

Environmental Clubs of Guyana.

e Organizations in Trinidad and Tobago:

Table F-2: Contact Information for Wildlife Experts and Resp

Contact

Guyana Coast Guard

Contact Name

Operations Center

Wildlife Orphanage and Rehabilitation Center (Trinidad);
El Soccoro Center for Wildlife Conservation (Trinidad);

Pointe-a-Pierre Wildfowl Trust (Trinidad);

Contact Information

+592-226-8488

School of Earth and Environmental Sciences, University of Guyana;

Tobago Society for Prevention of Cruelty to Animals (Tobago).

onders

Comments

Spill notifications

Guyana
Environmental
Protection Agency

Duty Officer

+592-225-5467 or
+592-225-5469

Spill notifications

Guyana Ministry of

Department of

+592-231-2506

Spill notifications

Natural Resources |Governance ministry@nre.gov.gy

and the Environment

Harbour Master Duty Officer +592-226-7842 Spill notifications
Starbroek,

Georgetown

Guyana Marine
Conservation Society

Annette Arjoon
Martins, President

+592-600-7272
annette.arjoon@aslgy.com

Conservation
organization

The Karanambu
Trust

Diane McTurk
Executive Director

www.karanambutrustandlodge.org

Giant Otter expertise

ExxonMobil
Biomedical Sciences,
Inc.

Richard Davi
Richard Woods

+1(908) 730-1111
richard.a.davi@exxonmobil.com
richard.w.woods@exxonmobil.com

Sea Alarm Hugo Nijkamp (Office) +322 2788 744 Oiled Wildlife Response
(Mobile) +32 494900012 facilitator
(Mobile) +32 499624772
Nijkamp@sea-alarm.org
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Contact Contact Name Contact Information Comments
OSRL Duty Manager +1 (954) 983-9880 Wildlife Response
Fort Lauderdale, +44 (0)23 8033-1551 (UK) equipment
FL, USA
IBR Barbara Callahan |+1 (907) 230-2492 ExxonMobil has a
barbara.callahan@bird-rescue.org |contract in place with IBR
Tri-State Bird Dr. Heidi Stout, Main +1 (302) 737-9543 ExxonMobil has a
Rescue & Research, |veterinarian hstout@tristatebird.org contract in place with Tri-
Inc., Delaware www.tristatebird.org State
Wildlife Orphanage |No contact name {299 Queen Elizabeth Avenue Oiled wildlife facility in
and Rehabilitation available Petit Valley, Trinidad and Tobago, |Trinidad (25 animal
Center (Trinidad) West Indies capacity)
Tel: (868) 637-3842
Email: worctrinidad@gmail.com
El Socorro Center for |Gia Narinesingh Freeport, Trinidad and Tobago Wildlife facility in Trinidad
Wildlife Conservation |Ricardo Meade +1 (868) 673-5753 (limited capacity)
Pointe-a-Pierre Molly Gaskin—Trust|St. James, Trinidad Wildlife facility in Trinidad
Wildfowl Trust President +1 (868) 658-4200 ext. 2512 (limited capacity)

A licensed veterinarian is integral to the oiled wildlife response organization. The veterinarian,
using a pre-approved decision tree, will confer with the appropriate Guyana authorities and
fauna experts to decide which oiled animals should be rehabilitated and which animals should
be euthanized. For those animals rehabilitated, the veterinarian administers or supervises the
appropriate treatment. According to the Guyana Agriculture Ministry, there are approximately
45 active veterinarians in Guyana. Contact can be made through the Guyana Veterinary
Association.

Trained and qualified personnel are essential to an oiled wildlife response. The training each
person receives will depend on the task the person will perform during the response. Personnel
may conduct wildlife deterrence operations or search for and capture oiled animals. Other
personnel may stabilize and transport oiled animals to a treatment area. Once oiled animals
arrive at the treatment area, additional personnel maintain records on the animals, clean pens,
and prepare food for the animals. Qualified personnel with additional training may perform
tasks such as administering fluids to dehydrated animals, take blood samples from animals, and
wash oiled animals.

F.4. Training and Health and Safety

Worker health and safety are a priority during oiled wildlife response operations. The following
is a summary of safety precautions to be considered in the development of the Wildlife Health,
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Safety and Environmental Plan. Additional safety plans may need to be written for operation of
specialized equipment (such as propane cannons, etc.).

e Be proficient with Safety Data Sheets;

o Recognize the most common hazards are slips, trips, and falls;

e Maintain necessary immunizations, including tetanus and hepatitis;

o Observe all industrial hygiene safety precautions stated in the Safety Plan;

e Ensure proper training regarding hazards of the work task, and the proper use of
personal protective equipment (PPE);

¢ ALWAYS work in teams; never conduct wildlife rescue work alone;
e Don’t overwork;

o Keep animals at or below one’s waist level to protect the face and eyes from pokes,
bites, and scratches;

o Wear approved PPE, and always remove PPE and wash hands and face with soap and
water or approved cleaners before eating, drinking, or smoking;

o Never eat, drink, or smoke in wildlife handling areas;

¢ Minimize contact with contaminated materials and inhalation of vapors even when
wearing PPE;

o Keep all oil, cleaning compounds, and contaminated materials away from face, eyes,
and skin;

e Ensure work areas are clean and well ventilated;
o Report all injuries and ilinesses to the supervisor and/or Command Center medical staff;

¢ Do not work with oiled wildlife if you are ill, pregnant, have an immunosuppressive
condition, or are taking medication that might affect your natural immunity.

Reference the ExxonMobil Oil Spill Response Field Manual, Section 13 Oiled Wildlife Response

F.4.1. Training for Wildlife Response Personnel

In addition to being trained in specific wildlife response tasks, wildlife response specialist
personnel will be trained to recognize and prevent oil-related and physical hazards associated
with wildlife response operations. Complete training will be given to a core group of specialists
prior to participation in oiled wildlife response activities. Due to health and safety concerns
associated with physically handling affected or injured wildlife, the majority of volunteers
supporting wildlife response would be utilized in supportive roles not directly related to the
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cleaning of wildlife after receiving the required training, orientations, and deployment of
Personal Protective Equipment (PPE).

F.4.2. Personal Protective Equipment (PPE)
To prevent exposure to oil and injury from wildlife, workers should wear approved PPE
appropriate to their task. The following is a list of recommended PPE:

o Full eye protection (goggles or safety glasses)—eye protection is required when
handling animals, especially birds. Birds will peck when under stress and should be
considered dangerous as they will aim for eyes;

¢ Oil resistant rain gear or oil protective clothing (coated Tyvek, Saranex, etc.);

e Gloves (neoprene or nitrile rubber) that are oil resistant and waterproof and provide
protection against beaks and claws;

¢ Non-skid shoes / boots, which are oil resistant and waterproof;
o Duct tape, used to tape rain jacket sleeves to gloves and rain pants to boots;
e Ear protection (muff or ear plug type) during deterrent operations, if appropriate;
o Respiratory protection, if appropriate.
In addition, the following PPE are recommended:
e Long-sleeved shirts;
¢ Hat (to provide shade in hot weather);
e Change of clothes (to rest or leave in);
e Clean towel / toiletries;

¢ No jewelry (birds will peck at bright, shiny objects).

Clothing and equipment to protect against bites and scratches should be worn underneath the
oil protective equipment whenever necessary. Respiratory protection from organic vapor
hazards may be required for some operations. If respirators are used, respirator training and fit
testing are required. Workers will be trained in the proper use and limitations of all PPE prior to
using the equipment.

F.4.3. Worker Safety

Worker safety is the primary consideration in wildlife handling. Handling and restraint
techniques appropriate for specific species need to be applied by trained and experienced
personnel.
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Oiled wildlife response is often physically and emotionally stressful. Dehydration, exhaustion,
and poor nutrition can affect a person’s ability to assess and react to a dangerous situation. It is
therefore important workers stay well hydrated and eat nutritionally sound meals. Rest is
equally important. The safety of all depends on the alertness of each individual.

In addition to hazards from oil, numerous physical hazards may be associated with wildlife
response activities. Workers should be aware of changing weather conditions, strong
undertows in tidal areas, slick surfaces along shorelines. Personal flotation devices should be
worn for all on-water and in-water operations.

F.4.4. Zoonosis

Wildlife may carry diseases that are transmissible to people. Diseases transmitted from animals
to humans are called zoonoses; they may be viral, bacterial, fungal, or parasitic. Individuals
who have immunosuppressive conditions are more susceptible to contracting zoonotic
diseases.

Zoonoses can be transmitted to humans by:
¢ Inhalation of particles (spores, bacteria) in the air;
¢ Ingestion of feces (i.e., projectile feces, poor hygiene, etc.);

e Contact with the skin.

To reduce risk of contracting a zoonotic disease, wildlife handlers should always:
¢ Wash hands thoroughly with soap and water after handling wildlife;
e Wash hands well before and after eating or smoking;
o Smoke, drink, or eat in designated areas only and not near wildlife;
e Clean and treat all cuts and scratches;
e Use gloves as much as possible;

e Use surgical masks as appropriate.

In addition, there is a potential health risk to poultry, farm, and domestic animals (including pets)
from clothing or equipment in contact with wildlife. Return used oil spill response equipment
and supplies for proper decontamination or disposal. Thoroughly wash, and disinfect as
appropriate, all personal items after completing wildlife response tasks for the day.
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F.5. Wildlife Deterrence (Hazing)

F.5.1. Introduction

The primary strategy for wildlife protection is controlling the spread of spilled oil to prevent or
reduce oil contamination of potentially affected species and habitats. Removal of oiled debris
and contaminated food sources also protects wildlife. Another method of wildlife protection is
deterrence or hazing. Hazing is the term used when a variety of deterrents are used to prevent
wildlife from entering areas already oiled or areas that are in the projected pathway of the oil.
Hazing should be carefully planned and executed, since hazed wildlife could move into other
oiled areas.

Common hazing techniques include:

e Making noise with pyrotechnics, firearms, air horns, motorized equipment, or recorded
bird alarm sounds;

e Using scare devices such as Mylar tape, helium-filled balloons, scarecrows, predator
effigies in oiled areas;

¢ Herding wildlife using aircraft, boats, all-terrain vehicles, unmanned aerial vehicles
(UAVs), or other vehicles; and

¢ Hazing by human presence.

Information necessary to help determine whether or not to begin hazing operations include time
of year, availability of nearby uncontaminated habitat, proximity of nesting colonies and location
of species in relation to the spill. The decision tree for hazing is presented in Figure F-1. Once
the decision to haze is made, review the hazing plan with the Operations Section Chief, Incident
Commander, and other appropriate authorities and obtain all necessary approvals, and permits
(if required). Initiate deterrence activities as soon as possible. Whether or not a deterrent
operation will be effective depends on the habitat, season, species, and their residency status
and age. Deterrent effectiveness can decrease for birds occupying key habitat areas
(established nesting colonies, important foraging areas) or during molting season.

The potential effects of human activity and disturbance on sensitive habitats should be
considered prior to starting a hazing operation. For example, take care not to trample fragile
vegetation by foot traffic or off-road vehicles. If pyrotechnics or gas operated cannons are used,
take care to prevent igniting vegetation. Wakes from boat operations should not push floating
oil further into wetlands or mangroves. If in the nesting season, consider the potential effects of
hazing on bird reproduction. Young birds are more susceptible to predation if they become
separated from their parents.

Each spill situation will be unique and preplanned deterrence activities are considered tentative.
Consultation with local experts is advisable. Regulations should be followed regarding the
purchase, possession, and discharge of firearms or explosives, including shotgun and pistol-
launched pyrotechnics.
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No attempt should be made to haze oiled wildlife. Depending on the extent of oiling, wildlife
already oiled may need to be captured and cleaned. Hazing is most effective if the area of
concern can be hazed as continuously as possible. Avoid hazing in areas with oiled habitat or
adjacent to oiled habitats where hazed wildlife could become contaminated with oil.

Habituation is the gradual decrease in response to a deterrence method due to increased
familiarity and acceptance. Habituation can be minimized by using a combination of hazing
methods and frequently changing the type, timing, and location of the hazing devices. Itis
recommended that human patrols be incorporated in hazing operations. Molting birds are not
easily deterred and require a combination of different techniques.

Hazing is not generally recommended for marine mammals. Before hazing is being considered
for marine mammals (whales, dolphins, seals, otters, manatees), consult the appropriate
regulatory authorities and marine mammal experts. There are no established methods or data
for hazing whales and dolphins.
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Figure F-1: Hazing Decision Tree

F.5.2. Deterrence Methods and Equipment

Review Plans,
Get Approvals

Deterrent operations should include both visual and auditory techniques. Some petroleum
products are highly flammable during the first few hours after a spill, due to high concentrations
of volatile oil fractions. Techniques with potential to induce sparks should be avoided in these
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situations. The effects of sound emitting devices on humans, in terms or irritation and noise,
especially at night, will influence whether or not some hazing methods will be acceptable.

Gas-Operated Cannons

Gas-operated cannons should only be used by trained personnel. The cannons produce a loud
shotgun-like noise when discharged. Blasts are emitted at adjustable time intervals from less
than one minute to as much as 30 minutes. If multiple cannons are used in an area, stagger the
firing intervals. Cannons should be elevated at a 45-degree angle and preferably aimed
downwind to increase effectiveness. Propane cannons are more effective for migrating and
hunted species that associate danger with loud noises.

Pyrotechnics

Pyrotechnic devices disturb wildlife by producing a whistling noise, explosion, and/or flash of
light. Types include shotgun-launched projectiles (crackers), fireworks, and a variety of pistol-
launched projectiles. Pyrotechnic devices are potentially dangerous and should only be used by
trained personnel. Safety goggles and ear protection should be worn by operators. When using
these devices, care must be taken not to ignite spilled oil or vegetation.

Aircraft

Aircraft are often effective for deterring birds and terrestrial mammals because of the
combination of loud noise and rapid approach from above. Because of their maneuverability
and noise, helicopters are probably more effective than fixed-wing aircraft.

Unmanned Aerial Vehicles

UAVs operate similarly to manned aircraft, but may be able to operate at lower altitudes.
Typically, they operate in conjunction with ground or boat based personnel. UAVs can be used
to scare off birds in flight. UAVs should be operated by trained personnel and must be
approved by the Aviation Branch and appropriate government authorities.

Boats

Air boats or boats propelled by outboard motors can be used to haze wildlife and marine
mammals. Small, noisy, shallow draft boats have been reported to be particularly effective.
Boats can be used in combination with other hazing methods (i.e., UAVs, pyrotechnics).
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All-Terrain Vehicles

All-terrain vehicles are moderately effective for hazing many species of wildlife. Human
presence reinforces the effects of the noise and rapid movement of the vehicle.

Air Horns

Air horns can be used to deter wildlife. Since habituation may be rapid, it is recommended that
air horns be used in combination with other deterrent methods or devices.

Electronic Sound Generators

Sound generators broadcast loud, intermittent electronically synthesized sounds. The units can
be adjusted to the most effective range of sound patterns for the target species. Sound
generators can be positioned on land, mounted on boats, or housed within floats in water.
When a sound generator is deployed within a drifting slick, the potential of scaring birds directly
into the oil-contaminated water is reduced.

Balloons

All-weather helium balloons are considered effective if frequently refilled and moved. They can
be suspended from land or from floating objects in water (e.g., spill booms). They should not be
located near trees or other objects that could cause puncturing.

Human Effigies and Predator Models

Human effigies (scarecrows) and raptor models may be effective if they appear lifelike, have
motion, are moved frequently, and are used in combination with loud sounds or recorded
distress calls.

Additional hazing techniques are available. The recommendation to haze will be guided by site-
specific and species-specific factors present at the time of the spill, and availability of proven
hazing techniques.

F.6. Capture and Transport of Oiled Wildlife

F.6.1. Objective

The sooner oiled wildlife can be captured and treated the better their chances for survival. ltis
helpful to plot and number oiled wildlife on maps and charts to identify search and recovery
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patterns. Reconnaissance surveys for oiled wildlife may occur in offshore and near-shore
waters, shorelines in oiled areas, in addition to areas that could potentially be oiled.
Reconnaissance surveys may also be conducted at nearby feeding and nesting areas to detect
oiled wildlife that may have moved away from oiled areas. The objectives of a reconnaissance
survey are to: (1) evaluate the number, species, and locations of wildlife potentially affected by
an oil spill; and (2) determine the feasibility to rescue oiled wildlife.

Local experts can provide information regarding special site considerations (i.e., nesting
grounds, cultural or historic sites) and oiled species prioritization for capture. An effort should
be made to avoid capturing birds, or other animals, not impacted by the spill, unless otherwise
authorized.

Wildlife capture operations should only be conducted when weather conditions permit.
Captured wildlife may be aggressive and should be regarded as potentially dangerous. Only
trained individuals should undertake the capture and treatment of oiled wildlife.

F.6.2. Capture

A capture team consists of two or more individuals wearing appropriate protective clothing.
Capture strategies should be discussed before any attempt to capture oiled wildlife. Safety of
individuals is not to be compromised for the objective of capture.

A variety of methods can be used to capture wildlife:
o Dip nets, throw nets, or mist nets can be used for small birds and mammals;
e Seine nets and net guns can be used for larger birds or turtles; and

e Capture poles can be used.

Oiled birds can be approached using boats, but it is best to allow them to reach the shore if
possible. Oiled wildlife should be approached carefully so as not to further stress the animal.

Appropriate handling techniques are based on the size and species of the animal. Field
personnel should be properly trained before attempting to handle oiled wildlife.

Dead wildlife should be collected to prevent other wildlife from becoming oiled as they attempt
to eat the carcasses. Each carcass should be labelled, numbered, and documented on the
appropriate form.

F.6.3. Transport

Oiled wildlife should be transported in well ventilated containers of sufficient size for the species
captured. Some species may be placed 2 or 3 to a container. Containers should be placed in
an area separate from the operator of the transport vehicle to protect the operator from inhaling
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vapors. Temperature should be maintained at an adequate level to prevent hypothermia
or overheating.

F.7. Stabilization, Rehabilitation, and Husbandry

F.7.1. Introduction

If an oiled animal is hypothermic, dehydrated, sick, or injured, it may not survive the stress of
being washed. Stabilization increases an oiled animal’s chances for a successful rehabilitation
and release.

F.7.2. Stabilization

A stabilization center will serve as a collection site for all oiled wildlife collected by the wildlife
search teams. A field stabilization group will provide initial care in the field prior to
transportation to the rehabilitation facility. Stabilization can include warming or cooling of oiled
animals to stabilize body temperature, preliminary examinations and initial cleaning, and
providing fluids and nutrition.

F.7.3. Rehabilitation

A suitable facility must have a large open space easily reconfigurable to accommodate the
changing needs of the wildlife rehabilitation process. Contracted wildlife specialists and/or
agency representatives should be consulted regarding facility requirements for optimum
rehabilitation.

The following are equipment and facility considerations:

¢ Location with respect to location of spill;

e Anticipated number of animals;

e Types and numbers of species;

e Season / weather;

o Hot and cold water capacity;

e Electric and lighting;

¢ HVAC systems (good air handling necessary);

e Communications;

¢ Noise control;

o Waste management issues (collection and storage); and

o Appropriate holding pens (species dependent).
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Each wildlife rehabilitation facility should have a Site Safety Plan in place prior to start-up. The
Site Safety Plan should include checklists for measures to avoid physical, chemical, and
biological hazards, safe animal handling procedures, and other emergency procedures and
contact numbers.

Buildings of Opportunity

It may be possible to secure an appropriate building for oiled wildlife rehabilitation that is
normally used for some other purpose but can be quickly transformed into a suitable facility.
Examples may include warehouses, community centers, etc. To utilize this option will require
considerable planning and contracts with building owners, suppliers and tradesmen to ensure
that the facility can be up and running within hours when needed, and is able to provide the
required space, water, heating and ventilation necessary to meet the goals of the wildlife plan
(IPIECA 2014).

Mobile Facilities

Mobile facilities are comprised of modules (trailers, containers, tents, etc.) that can be easily
transported and set up wherever they are needed. Infrastructure needs may vary, and potential
settings could, for example, range from a large warehouse space with water and utilities to a
level field or the deck of a barge or large ship. Such facilities may be used for field operations
or all phases of rehabilitation. A wide variety of examples of mobile units exist that are intended
for use as specific components or as a complete oiled wildlife rehabilitation facility (IPIECA
2014).

F.8. Wildlife Release Considerations

The goal in rehabilitating oiled wildlife is the release of healthy animals back into their natural
environment. Release of rehabilitated wildlife requires planning in advance. Consultation with
local wildlife experts, government agencies, and Incident Command is necessary to determine
appropriate release sites and disposition of animals that cannot be released. Timely release is
important to prevent or reduce occurrence of secondary problems associated with captivity. For
wildlife that cannot be released, the options are euthanasia or placement in a long-term facility.

To be released, wildlife must exhibit:
¢ Normal behavior;
¢ Normal body weight;

o Waterproof (particularly in seabirds);
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Normal blood values and physical exam; and

Normal feeding.

Release sites should:

Be free of oil contamination and not at risk of re-contamination;
Same general geographic area or habitat of capture;

Minimal human disturbance;

Appropriate seasonal range for species (important for long rehabilitations); and

Safe for response personnel.

If post-release monitoring is necessary, wildlife should be tagged or banded prior to release to
aid visual observation.

F.9.

Record Keeping

Record keeping is an important part of a wildlife rehabilitation program. Records are essential
for evaluating the effectiveness of treatments and whether the rehabilitation efforts were

successful. In addition, records are used to determine a spill’'s impact on wildlife. Records are
usually divided into the following types:

Field Survey and Wildlife Collection:
— Document species collected, numbers, condition, location, etc.;

Chain-of-Custody:

F.9.1. Used to track transport and transfer of all collected animals;
e Admission and Examination:
— Record of admission to rehab center, initial assessments, etc.;
e Treatment:
— Tracks treatment of individual animals, feeding, behavior, etc.;
o Necropsy:
— For use by veterinarian for determining cause of death.
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Attachment F-1: Habitats

Additional information on habitats in Guyana is included in the Development Projects
Environmental Impact Assessments.

Coastal and Marine Habitats

Several habitat types are present in the network of plains and low hills that comprise Guyana’s
coast, including mangroves, salt to brackish lagoons, brackish herbaceous swamps, swamp
woods and swamp forests. The swamps are an important source of freshwater to mangroves
and other flora and fauna. The coastal mangroves are vital to Guyana’s biodiversity, physical
security, and economy. Guyana has relatively few beaches, but the Shell Beach Protected Area
(SBPA) beaches are critically important nesting habitats for marine turtles.

Guyana’s continental shelf occupies an area of 48,665 square kilometers. The average width of
the continental shelf is 112.6 kilometers (NDS 1997). The shelf is widest near the Suriname
and Venezuela borders, and slightly narrower near the center, north of Georgetown. The entire
continental shelf, continental slope, and the adjoining portion of the abyssal plain are part of the
North Brazil Large Marine Ecosystem (LME). The North Brazil LME is an oceanic habitat unit
that extends from the Caribbean Sea south to the Parnaiba River in Brazil. The seagrass and
shallow coral reefs that are characteristic of coastal tropical Atlantic environments elsewhere do
not occur in Guyana, mainly due to high turbidity along the coast, although some low encrusting
coral species (so-called “deepwater” or “coldwater” corals) do occur further offshore (ERM
2016). The substrate is generally composed almost entirely of mud and silt deposited by the
North Brazil Current.

Mangroves

Mangroves are important ecosystems to security of the biodiversity of the entire Guiana Shield
region. They occupy over 81,000 hectares of Guyana’s coast but the distribution of mangroves
along the coast is highly dynamic, and subject to rapid change. Six of Guyana’s ten geopolitical
regions have mangroves but approximately 75 percent of the country’s mangroves are
concentrated in the Barima-Waini and Pomeroon-Supenaam regions.

There are currently three species of mangrove in Guyana: Rhizophora mangle (Red mangrove),
Avicennia germinans (Black mangrove), and Laguncularia racemosa (White mangrove). Many
invertebrates live either on or in close proximity to mangrove roots and substrate and include
shails, barnacles, tunicates, mollusks, polychaete worms, oligochaete worms, small shrimps
and crabs, sponges, jellyfishes, amphipods and isopods. These small organisms provide forage
for birds, mammals, reptiles, amphibians, fish, and other larger crustaceans.
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Figure F-1-1: Guyana’s Coastal Mangrove Distribution
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Mud Banks

The 1,500-kilometer -long coast of South America between the Amazon and Orinoco River
mouths is the world’s muddiest coastline. Mud banks extend approximately 20 to 460
kilometers offshore to an average thickness of 20 meters, and are located seaward of the
mangrove swamps that fringe much of the coastline. The mud banks are rich in invertebrate
fauna, including plankton and micro-plankton assemblages, algae mats (diatoms), and benthic
communities of Nematodes (worms), Tanaidacea (crustaceans), and Foraminifera (amoeboid
protists). These small organisms provide habitat for fish species, post-larval and juvenile
shrimps, and crabs, and numerous resident and migratory shore birds.

Shell Beach

SBPA is a protected area on Guyana’s coast that could potentially be impacted by a marine oil
spill. It accounts for 200,000 hectares or approximately 11 percent of Guyana’s total protected
areas. Figure F-1-2 provides a detailed map of SBPA and the surrounding area. It is located in
northwestern Guyana and extends for almost 140 kilometers between the Waini, Baramani, and
Moruka rivers and the Atlantic Ocean. Shell Beach is a dynamic area and constantly changes
due to the competing effects of erosion and deposition along the shorefront. Seventy percent of
the area is forested; the rest is made up of mostly swamp (28.8 percent), and sandy beaches
(1.2 percent). Shell Beach supports numerous species of plants including coconut, papaya, and
palm trees.

Shell Beach is not the only portion of Guyana’s coast that contains mangroves; mangroves are
a prominent feature along much of northwest Guyana’s coastline. They are ecologically
important, and are a critical natural component of Guyana’s coastal defense network, protecting
the low-lying inland areas of the coast from sea-level rise and saltwater intrusion during storm
events.

Shell Beach is best known as a marine turtle nesting site. The composition of the substrate at
Shell Beach, its geographical location, and the low human impact makes it an ideal nesting site
for marine turtles. Most nesting beaches in Guyana are used by only one or two species of sea
turtle but four species of sea turtle (Leatherback, Hawksbill, Olive Ridley, and Green Turtle)
found in Guyana nest at Shell Beach (Pritchard 2001).

In addition to the sea turtles there are also at least four other species of turtles present within
the protected area including the yellow-footed tortoise (Geochelone denticulate), scorpion mud
turtle (Kinosternon scorpioides), giant river turtle (Podocnemis expansa), and mata mata
(Chelus fimbriata).

Shell Beach is also known for its diverse and abundant bird population. Two biodiversity
surveys undertaken within SBPA over roughly the past decade documented over 200 bird
species in the Shell Beach area, including many forest interior species that occur in the inland
habitats of Shell Beach (Mendonca et al. 2006; EPA et al. 2004). Many of the over 200 species
documented are migrants. The most abundant coastal species recorded at and around Shell
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Beach during the two surveys included Black-bellied Whistling-duck (Dendrocyna autumnalis),
Laughing Gull (Larus atricilla), Least Tern (Sterna antillarum), Spotted Sandpiper (Actitis
macularius), Lesser Yellowlegs (Tringa flavipes), Scarlet Ibis (Eudocimus ruber), and Yellow-
billed Tern (Sterna superciliaris) (Mendonca et al. 2006; EPA et al. 2004).

The Shell Beach area is also home to several species of mammals, including howler monkeys
(Alouatta spp.), jaguars (Panthera spp.), and manatees (Trichechus sp.) (ERM 2016).
Amerindian groups also inhabit the Shell Beach area and are concentrated along the areas of
Almond Beach, Father’s Beach, and Assakata (ERM 2016).
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Attachment F-2: Bird Species

Over 800 species of birds occur in Guyana, of which over 200 occur in coastal and/or offshore
marine habitats for at least part of their life cycle. The bird groups most strongly affiliated with
the coast are waterfowl, shorebirds, and colonial waterbirds.

Qil Spill Response Plan

o Waterfowl are species of birds that are ecologically dependent upon wetlands or
waterbodies for their survival (e.g., ducks, geese, etc.).

e Shorebirds are found mainly on beaches and mudflats between the low and high water
marks and are typically migratory, utilizing Guyana’s coastline during the course of their
bi-annual migrations.

e Colonial waterbirds are birds that live near water and nest in colonies or groups (e.g.,
gulls, terns, ibis, herons, etc.).

Oceanic species (seabirds) such as frigatebirds and jaegers spend most of their time at sea and
are less common along the coast. Thirty-five species of seabirds are known to occur in Guyana
(see Table F-2-1).

Table F-2-1: Seabird Species Known to Occurin  Guyana

Common Name Scientific Name

Great Shearwater 2:°

Ardenna gravis

Cory’s Shearwater @

Calonectris borealis

Barolo Shearwater ©

Puffinus baroli

Audubon’s Shearwater b

Puffinus lherminieri

Wilson’s Storm-Petrel &b

Oceanites oceanicus

Leach’s Storm-Petrel 2

Oceanodrama leucorhoa

Brown Pelican &°

Pelecanus occidentalis

Brown Booby & ¢

Sula leucogaster

Masked Booby ©

Sula dactylatra

Red-footed Booby °©

Sula sula

Magnificent Frigatebird & ¢

Fregata magnificens

White-tailed Tropicbird ©

Phaethon lepturus

Parasitic Jaeger ? ¢ ¢

Stercorarius parasiticus

Pomarine Jaeger 2 ®¢

Stercorarius pomarinus

Great Skua ®®

Stercorarius skua

Lesser Black-backed Gull ¢

Larus fuscus

Laughing Gull & ¢

Leucophaeus atricilla

Rev 8

242

January 2022


http://www.birdlife.org/datazone/species/factsheet/22698436
http://www.birdlife.org/datazone/species/factsheet/22733989
http://www.birdlife.org/datazone/species/factsheet/22694160

ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan
F. Wildlife Response Plan

Common Name Scientific Name

Brown Noddy 2 ¢ Anous stolidus

Black Tern ¢ ¢ Chlidonias niger
Gull-billed Tern ¢ Gelochelidon nilotica
Bridled Tern °© Onychoprion anaethetus
Sooty Tern @ Onychoprion fuscatus
Black Skimmer ¢ Rynchops niger

Roseate Tern ¢ Sterna dougalli

Common Tern &b ¢ Sterna hirundo

Royal Tern @.b.¢ Thalasseus maximus
Arctic Tern © Sterna paradisaea
Sandwich Tern & ¢ Thalasseus sandvicensis
Bridled Tern® Onychoprion anaethetus
Manx Shearwater® Puffinus puffinus
Red-billed Tropicbird® Phaethon aethereus
Bulwer’s Petrel® Bulweria bulwerii
Band-rumped Storm Petrel® Oceanodroma castro
Long-tailed Jaeger® Stercorarius longicaudus
Great Black-backed Gull® Larus marinus

@ Braun et al. 2007

b BirdLife International 2019a

¢ eBird 2019a

d Sight record only (Braun et al. 2007)

¢ Recorded during EEPGL-commissioned marine bird surveys 2017-2019

Coastal habitats of Guyana provide ideal conditions for coastal birds, with mangrove forests
providing shelter and nesting areas, mudflats providing important foraging sites, sandy beaches
providing nesting habitat, and shallow water habitats providing foraging.

Many of Guyana’s coastal bird species are migratory and so occur in Guyana on a seasonal
basis, either spending the October—March (winter) season there or migrating through on their bi-
annual northward and southward migrations. Guyana’s coastal mangroves are noted for being
wintering grounds for migratory birds including austral and Nearctic migratory species. Austral
migrants breed in temperate South America during the Jun—Nov season, but spend the
remainder of the year away from their breeding grounds in the tropics. Nearctic migrants
migrate in the other direction, breeding in North America during the Jun—Nov season and
overwintering in tropical South America. There are many more Nearctic migrants than austral
migrants (globally and in Guyana) but both groups spend the non-breeding/wintering season
(spanning the months from October through March) in Guyana.
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EEPGL commissioned a series of seasonal coastal bird surveys along the Guyana coast
(Regions 1 through 6) between 2017 and 2019. These surveys documented 230 species of
birds along the coast, including 21 species of migratory shorebirds (Charadriidae and
Scolopacidae families). The most common shorebirds observed were Semipalmated Sandpiper
(Calidris pusilla), White-rumped Sandpiper (Calidris fuscicollis), Lesser Yellowlegs, Sanderling
(Calidris alba), and Greater Yellowlegs (Tringa melanoleuca). The most common colonial
waterbirds were Snowy Egret (Egretta thula), Great Egret (Ardea alba), Little Blue Heron
(Egretta caerulea), Scarlet Ibis, and Tricolored Heron (Egretta tricolor).

Important Bird Habitats—Coastal Sites

Fourteen coastal Important Bird Habitat (IBH) sites were identified within Regions 1 to 6 (Figure
F-2-1). These IBH sites support one or more of the following: (1) predictable congregations of
migratory shorebirds; (2) concentrations of roosting and/or nesting wading birds; (3) unique
habitat that supports large numbers of riverine forest- and mangrove-dependent species; and
(4) important nesting sites for regional endemic species or special status species.
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Figure F-2-1: Locations of Important Bird Habitats - Regions 1 -6
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Important Bird Areas—Offshore Sites (outside of the Stabroek Area of Operation)

Since 2010, BirdLife International has focused its efforts on identifying Marine IBAs with specific
significance to seabirds. The types of sites that qualify as Marine IBAs include seabird breeding
colonies, foraging areas around breeding colonies, non-breeding (usually coastal)
concentrations, migratory bottlenecks, and feeding areas for pelagic species (BirdLife
International 2019b). No Marine IBAs have been identified in Guyana, but five Marine IBAs of
global or regional importance to seabirds have been designated in neighboring and nearby
countries that have reasonable potential, based on documented species life histories and
foraging distances, to support seabirds that transit the Stabroek Block during local and regional
movements to and from their breeding sites or during offshore foraging trips. Table F-2-2
summarizes information on the five IBAs and Figure F-2-2 depicts the location of these IBAs
relative to the Stabroek Block.

Table F-2-2: Marine IBAs with Importance to Seabirds that Transit the Stabroek Block
Important Bird Country IBA Attributes ?

Area Name

Little Tobago Trinidad and This IBA supports globally important breeding populations of Red-
Island Tobago billed Tropicbird (Phaethon aethereus) and Laughing Gull
(Leucophaeus atricilla), and regionally important breeding
populations of Audubon’s Shearwater (Puffinus lherminieri),
Brown Booby (Sula leucogaster), Red-footed Booby (Sula sula),
and Bridled Tern (Onychoprion anaethetus). Seabird population
estimated at over 2,000 breeding pairs.

St. Giles Islands |Trinidad and This IBA supports globally important breeding populations of Red-
Tobago billed Tropicbird and regionally important breeding populations of
Audubon’s Shearwater, Magnificent Frigatebird (Fregata
magnificens), Masked Booby (Sula dactylatra), and Red-footed
Booby. Other seabird species including Brown Booby and Brown
Noddy (Anous stolidus) also breed there. Total seabird population
estimated at over 2,000 individuals.

All Awash Island |St. Vincent and the |This IBA supports regionally significant breeding populations of
Grenadines several seabird species, most notably a large breeding population
of Roseate Tern (Sterna dougalli) (~475 pairs). During the non-
nesting period, hundreds to thousands of seabirds forage in
surrounding waters and use the island for roosting.

Battowia Island |St. Vincent and the |This IBA supports regionally significant populations of roosting
Grenadines and breeding seabirds (>5,000 pairs), including Magnificent
Frigatebird, Red-footed Booby, Brown Booby, and Laughing Gull.

Petit Canouan |St. Vincent and the |This IBA supports regionally significant populations of breeding
Island Grenadines seabirds (>2,200 pairs) including Sooty Tern (Onychoprion

fuscatus), Brown Booby, Laughing Gull, Magnificent Frigatebird,
Roseate Tern, Royal Tern (Sterna maxima), and Brown Noddy.

@ Sources: BirdLife International 2019a, 2019b

Rev 8 245 January 2022


http://www.birdlife.org/seabirds/seabird-marine-important-bird-areas.html

ESSO Exploration and Production
Guyana Limited (EEPGL)

Qil Spill Response Plan

F. Wildlife Response Plan

VO BS™

St. Giles Islands'

Stabroek Block

i A e [ GAS
cean Base Map, National Geographic World Map

Figure F-2-2: IBAs with Importance to Seabirds Relative to Stabroek Block

Rev 8

246

January 2022



ESSO Exploration and Production
Guyana Limited (EEPGL) Qil Spill Response Plan

F. Wildlife Response Plan
Attachment F-3: Marine Mammals

The equatorial waters of Guyana are home to numerous species of marine mammals. The
acoustic and visual monitoring that EEPGL has conducted since 2015 represents the most
robust dataset developed for marine mammals offshore Guyana, but regional studies and
bycatch reports provide additional insight into the composition and distribution of the marine
mammal community in the vicinity of the Project. There are 31 species of marine mammals,
including coastal and offshore marine mammal species, whose distributions overlap with
Guyana’s Exclusive Economic Zone. Table F-3-1 lists these species and denotes whether they
have been observed during EEPGL survey activities conducted offshore Guyana and between
the Guyana coast and the Stabroek Block since 2015.

Data collected during EEPGL activities since 2015 document that dolphins are more common
than large whales offshore. Sperm whales were the most common large whale species
observed offshore Guyana, accounting for more than 25 percent of the total number of marine
mammal detections that could be verified to the species level since 2015. Pantropical spotted
dolphin (Stenella attenuata), common bottlenose dolphin (Tursiops truncates), spinner dolphin
(Stenella longirostris), clymene dolphin (Stenella clymene), and Bryde’s whale (Balaenoptera
brydei) are the other most common species verified to the species level and together they
represent over 80 percent of the observations that produced a confirmed detection of a
particular species. Consistent with the EEPGL data, information published in 2015 from a
survey carried out in 2012 in nearby Surinamese waters indicate that toothed whales (including
dolphins, porpoises, pilot whales, and sperm whales) are more common offshore of Suriname
than the baleen whales (including Bryde’s and sei whales) (de Boer 2015).

Marine mammals are vulnerable to oil contamination in a variety of ways, including mortality.
Marine mammals may be exposed to oil through inhalation, ingestion, and dermal pathways.
Oil contamination can occur when a mammal surfaces to breathe or breach in an area with oil.
Exposure to oil may harm their respiratory tissue and eyes, and increase their susceptibility to
infections. The risk to marine mammals would be greatest close to the spill location, where
there is a higher proportion of volatile compounds still present in and around the surface slick.

Marine mammals not directly impacted from a spill may also be impacted indirectly through
food-chain related impacts, as their food resources may also be impacted. Baleen whales and
the smaller toothed whales (dolphins and porpoises) that feed on small prey near the surface
may be disproportionately affected because their prey will presumably be less able to avoid the
negative effects of spilled oil than other species. By comparison, the medium to large
cephalopods that constitute a major portion of the medium- to large-toothed whales’ diets will be
more able to avoid affected areas; therefore, the effects on these species would be expected to
be comparatively minor.
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Table F-3-1: Marine Mammals with Ranges tha tinclude Guyana’s Coastal and Offshore

Marine Territorial Waters

Common Name
Sei whale

Scientific Name
Balaenoptera borealis (EN)

Bryde’s whale *

Balaenoptera brydei

Blue whale

Balaenoptera musculus (EN)

Fin whale

Balaenoptera physalu (EN)

Short beaked common dolphin *

Delphinus delphis (LC)

Long-beaked common dolphin *

Delphinus capensis

Minke whale

Balaenoptera acutorostrata (LC)

North Atlantic right whale

Eubalaena glacialis (EN)

Pygmy killer whale *

Feresa attenuate

Short-finned pilot whale *

Globicephala macrorhynchus

Rissos dolphin *

Grampus griseus (LC)

Boto

Inia geoffrensis

Pygmy sperm whale

Kogia breviceps

Dwarf sperm whale

Kogia simus

Frasers dolphin *

Lagenodelphis hosei (LC)

Humpback whale

Megaptera novaeangliae (LC)

Blainvilles beaked whale

Mesoplodon densirostris

Gervais beaked whale

Mesoplodon europaeus

Trues beaked whale

Mesoplodon mirus

Melon-headed whale *

Peponocephala electra (LC)

Sperm whale *

Physeter macrocephalus (VU)

False killer whale

Pseudorca crassidens

Tucuxi

Sotalia fluviatilis

Pantropical spotted dolphin *

Stenella attenuate (LC)

Clymene dolphin *

Stenella clymene

Striped dolphin

Stenella coeruleoalba (LC)

Rough-toothed dolphin *

Steno bredanensis (LC)

Spinner dolphin *

Stenella longirostris

Atlantic spotted dolphin *

Stenella frontalis

West Indian manatee

Trichechus manatus

Common bottlenose dolphin *

Tursiops truncatus

EN = Endangered; LC = Least Concerned; VU = Vulnerable

Note: species marked with an asterisk (*) were confirmed sighted during EEPGL activities 2015-2019.
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Attachment F-4: Marine Reptiles

Five marine turtle species are found in Guyana and the surrounding region. Four marine turtles
(green turtle [Chelonia mydas], leatherback turtle [Dermochelys coriacea), hawksbill turtle
[Eretmochelys imbricata], and olive ridley turtle [Lepidochelys olivacea]) nest on Guyana’s
beaches (Table F-4-1). A fifth species, loggerhead turtle (Caretta caretta), also occurs offshore
Guyana, but rarely come ashore to nest in Guyana. In addition to relying on sandy beaches for
egg-laying, marine turtles rely on healthy coral reef, seagrass, and hard-bottom habitats for food
and refuge. Based on available information, post-hatchlings and juvenile green turtles are
reported to feed on prey found within sargassum mats (USFWS 2018), while the other marine
turtle lifestages are associated with clearer offshore waters or coral reef environments where
they prey on a variety of items (Piniak and Eckert 2011).

According to available information, the primary marine turtle nesting site in Guyana is Shell
Beach (e.g., Alvarez-Varas 2016). The exact locations of secondary nesting sites in Guyana
change each year with coastal erosion, which either creates or destroys nesting areas, but they
are generally distributed along the northwest coast between the Pomeroon River and the Waini
River estuaries.

Table F-4-1: Marine Reptiles with Ranges tha t include Waters Offshore Guyana

Common Name Scientific Name Primary Nesting
Location in Guyana
Green turtle Chelonia mydas Shell Beach
Leatherback turtle Dermochelys coriacea Shell Beach
Hawksbill turtle Eretmochelys imbricata Almond Beach
Olive Ridley turtle Lepidochelys olivacea Shell Beach
Loggerhead turtle Caretta caretta Rare

Leatherback and green turtles commonly nest on Guyana'’s beaches followed by olive ridley and
hawksbill turtles, which nest infrequently. According to the Center for Rural Empowerment and
the Environment, the primary nesting season for the leatherback, green, hawksbill, and olive
ridley turtles in Guyana (Shell Beach) is February to August; nesting occurs at night (PAC
2014).

When not nesting or in the immediate pre- or post-nesting periods, adult marine turtles are
highly pelagic and migratory, inhabiting offshore environments over vast areas. During the
nesting season, most turtles remain relatively close to nesting beaches (Shillinger et al. 2010;
Bond and James 2017) because they often return to nesting beaches multiple times to lay
additional eggs (multiple clutches). Available data on immediate post-nesting movements of
adult marine turtles in Guyana from satellite tracking studies indicate that leatherback and green
turtles remained offshore of Shell Beach and in Guyana’s territorial waters for several weeks
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after nesting before moving offshore (Sea Turtle Conservancy 2012). After nesting, marine
turtles are highly migratory, making extensive trips to and from foraging areas.

Several aspects of marine turtle biology place them at particular risk across all of their life
stages. Marine turtles nest on sandy beaches. If such beaches were to become oiled, the laid
eggs may be contaminated from oil entering the nest or adult turtles picking up oil and
depositing it in the nest as they cross the beach. The eggs are susceptible to oil through
absorption, which can inhibit their development. Besides oiling of nests, newly hatched turtles
can be exposed to oil after emerging from their nests and crossing an oiled beach on their way
to the water. All life stages of marine turtles (hatchlings, juvenile, sub-adults, and adults) can be
exposed to oil through inhalation, ingestion, and dermal contact with varying effects (USFWS
1982; Mitchelmore et al. 2017).

Several aspects of marine turtle behavior compound their biological susceptibility to oil:

e Lack of avoidance behavior—there is no evidence that marine turtles will avoid areas of
oil contamination (NOAA 2010);

¢ Indiscriminate feeding—marine turtles have a habit of ingesting floating objects (NOAA
2010; Schuyler et al. 2012), which can include the ingestion of oil-fouled food and
floating tar balls they mistake for food; and

o Large pre-dive inhalations—if turtles surface to breathe in a fresh slick, the oil can
impact their eyes and damage their airways and/or lungs, especially with their large pre-
dive breaths, which can introduce airborne toxins deep into their respiratory system
(NOAA 2010). This risk will be greatest in areas where fresh oil is present that has high
levels of aromatic compounds and volatiles directly above the slick.
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Attachment F-5: Marine Finfish

Guyana’s marine fish community inhabits a large and ecologically diverse marine area
consisting of shallow, turbid, coastal waters as well as the deep, clear, open ocean. Various life
stages of finfish use different habitats at different periods during their life cycle, which shows the
ecological connectivity among the various marine environments (e.g., mangroves, estuaries,
and offshore zones). Several species that occur in the inshore and offshore zones as adults are
dependent on coastal mangroves and estuaries as juveniles, particularly drums, croakers,
marine catfishes, and snappers. Catfishes are found in mangroves, estuaries, and oceanic
waters as adults. A few species may be found in the ocean, but prefer mangrove estuaries,
such as snook and tarpon (MOA 2013). Further offshore, near the interface of the turbid North
Brazil Current with oceanic water, the fish community is more complex, consisting of pelagic,
highly migratory species (tuna, jacks, and mackerels) in the upper water column and snappers
and groupers in the demersal zone (lowest section of the water column, near the seafloor)
(MOA 2013). Sharks are generally found across the continental shelf, but a few species are
highly migratory, such as the mako shark.

A total of 31 fish species were recorded during EEPGL-commissioned fish surveys conducted
offshore Guyana within the continental shelf and deepwater environments in 2017 through 2019
(Table F-5-1). The survey data indicate that compared to the shallower environments of the
continental shelf, Guyana’s deepwater environment appears to have low fish abundance and
species diversity. The surveys also documented the importance of the continental shelf as a
nursery area for sharks.

On the continental shelf, sea catfishes, including gillbacker catfish (Sciades parkeri), curass
(Sciades proops), highwaterman catfish (Hypophthalmus edentatus), and several
croakers/seatrouts, including bangamary (Macrodon ancylodon), white bashaw (Cynoscion
acoupa), and sea trout (Cynoscion virescens), were all prevalent at depths of 10 to 15 meters
(approximately 33 to 49 feet). The snappers and grunts, represented chiefly by banded grunt
(Conodon nobilis), Caesar grunt (Haemulon carbonarium), mutton snapper (Lutjanus analis),
lane snapper (Lutjanus synagris), and southern red snapper, occurred deeper, primarily
between 45 and 60 meters (approximately 148 to 197 feet).

Table F-5-1: Fish Species Observed in the Stabroek Block and between the Stabroek
Block and the Guyana Shore during EEPGL -Commission ed PSO Activities Since 2015

Common Name Scientific Name IUCN Status ?
Atlantic bonito Sarda sarda LC
Atlantic flying fish Chellopogon melanurus LC
Atlantic tripletail Lobotes surinamensis LC
bar jack Caranx ruber LC
blackfin tuna Thunnus atlanticus LC
blackwing flying fish Hirundichthys rondeletii LC
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Common Name Scientific Name IUCN Status ?
blue marlin Makaira nigricans VU
clearwing flying fish Cypselurus comatus LC
Eelpout Lycodonus sp. —
four-wing flying fish Hirundichthys affinis LC
jack crevalle Caranx hippos LC
king mackerel Scomberomorus cavalla LC
largehead hairtail Trichiurus lepturus LC
little tunny Euthynnus alletteratus LC
dolphinfish/mahi-mabhi Coryphaena hippurus LC
manta ray Mobula sp. —
margined flying fish Cheilopogon cyanopterus LC
ocean sunfish Mola mola VU
planehead filefish Stephanolepis hispidus LC
Porcupinefish Diodon hystrix LC
rainbow runner Elagatis bipinnulata LC
sailfish Istiophrous albicans LC
skipjack tuna Katsuwonus pelamis LC
smalleye smoothhound Mustelus higmani LC
southern red snapper Lutjanus purpureus —
swordfish Xiphiaa gladius LC
unidentified grenadiers Macrouridae —
unidentified skates and rays Rajiformes —
tiger shark Galeocerdo cuvier NT
tripodfish Bathypterois sp. DD-LC
yellowfin tuna Thunnus albacares NT
DD-LC = Data Deficient-Least Concern; LC = Lease Concern; NT = Near Threatened; VU = Vulnerable
@ JUCN status is given as “—” for multi-species groups, or taxa for which a species-specific identification could not be

made.

Potential impacts on marine fish from a marine oil spill are related to both water column
concentrations of, and the duration of exposure to, dissolved hydrocarbons (primarily PAHs).
Contamination in the water column changes rapidly in space and time, such that potentially
harmful exposure levels are typically brief (i.e., typically measured in hours), except in the case
of an ongoing release such as a loss-of-well-control event or slow leak from a vessel. Exposure
to microscopic oil droplets may impact aquatic biota either mechanically (especially for filter
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feeders) or as a conduit for exposure to semi-soluble hydrocarbons (which might be taken up in
the qills or digestive tract via dissolution from the micro-droplets).

Fish are generally only slightly impacted by oil spills because of their limited exposure to surface
slicks and the dispersed oil being rapidly diluted to very low concentrations in open water
environments. Fish may also actively avoid oil, as they can detect hydrocarbons in the water.
Juvenile life stages of marine fish tend to be more susceptible to impacts from oil spills than
adults.
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Attachment F-6: Marine Fisheries

There are four main types of marine fisheries in Guyana (MOA 2013) that can be defined by the
species targeted, gear types used, and the depth of water where the fishery takes place.
Table F-6-1 summarizes the characteristics of these fisheries.

Table F-6-1: Primary Characteristics of Marine Fisheries in Guyana

Type of Fishery Species Gear ‘ Depth
Industrial Seabob, shrimps, and prawns |Trawls Primarily between 13-16 m,
but can occur from 0-75 m
Semi-industrial |Red snapper and vermillion Fish traps and lines Edge of continental shelf
snapper
Artisanal Mixed finfish and shrimp Gillnets, seines, and 0-18 m
others
Shark Various Trawls, gillnets, and Throughout the continental
hook and line shelf waters

Pelagic fisheries have traditionally been underexploited in Guyana, but tuna, such as yellowfin
tuna (Thunnus albacares) and skipjack tuna (Katsuwonus pelamis), have recently been
identified as a potential oceanic target species of commercial interest. The seabob and shrimp
fisheries operate the entire length of the Guyanese coast, but fishing operations associated
with these sectors tend to be concentrated on the inner portion of the continental shelf (see
Figure F-6-1).

Guyana’s marine finfish community exemplifies the ecological connectivity among the
mangroves, estuaries, and offshore zones, because many fish species are dependent on
different habitats at specific life stages or occur in more than one habitat type. Several species
that occur in the inshore and offshore zones as adults are dependent on coastal mangroves as
juveniles, particularly drums, croakers, and snappers. Catfishes occur in the mangroves,
estuaries, and oceanic waters as adults (ERM 2016). As a result, impacts in these areas may
also have an impact on the fishery.

The Guyana Fisheries Department (a division of the Guyana Ministry of Agriculture), should be
consulted on any potential impacts of an unplanned release.
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Attachment F-7: Wildlife Branch Guidance

In the early hours of a spill response it is important to quickly estimate the scale of the event
(relative to potential animal impacts) as best as possible and order the equipment and
personnel. Estimating size and ordering resources should be the first priority as it will take
some time to mobilize and deploy resources.

¢ Wildlife Branch Objectives:

Develop a Wildlife Plan for inclusion in the Incident Action Plan (IAP);
Identify and mobilize equipment/facilities;

Identify and mobilize personnel and support;

Complete notifications: internal and external (phone list); and

Maintain communication: internal and external.

e Staffing/Positions (depending on response level):

Branch Director:
= Leads Wildlife Branch, develops incident specific wildlife plan.
Deputy Branch Director:

= Backup to the Director, compiles wildlife plan info, manages wildlife branch
deadlines.

Wildlife Reconnaissance Group Supervisor:

= Develops land, water, air reconnaissance plans;

= Coordinates activities with Land, Water, and Air Operations.

Bird Recovery and Rehabilitation Group Supervisor:

= Coordinates bird handling issues, protocols, and hazing activities.
Marine Mammal Recovery and Rehabilitation Group Supervisor:

= Develops and coordinates capture, handling, and rehabilitation of marine
mammals;

= Develop and coordinate efforts for handling marine reptiles.
Wildlife Volunteer Coordinator:

= [f necessary, will coordinate training, use, and deployment of volunteers for
wildlife collection and rehab activities.

Liaison:

= Will coordinate communication between Environmental Unit in Planning, Joint
Information Center (JIC), etc., and the Wildlife Branch in Operations;
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= Assist in maintaining communication with government agencies, non-
governmental organizations, and other involved parties.

— 1AP software specialist:
= Enter forms into the IAP;
= Assist in getting maps and updating the Common Operating Picture.

— Documentation tracker (for larger events).

Initial Steps (complete these in this order and on Day 1 when possible):

Notify Command (as appropriate) that Wildlife Branch is up/running and making plans:
— Notify Operations Section Chief;

— Notify Environmental Unit;

— Notify interested agencies, parties, or organizations.

Begin Unit Log (ICS 214).

Identify Branch staff and assignments. Use the list of positions and tasks above to
identify tasks and who will be doing them. Remember, the number of personnel
expands and contracts as appropriate to the event so it may be one person doing
everything or there may be a full contingent of staff. (Provide an organization chart (ICS
207) and contact information to resources).

Estimate equipment (facility) and personnel needed based on the estimated number and
types of animals anticipated. Lean toward over-responding as it is easier to send
resources back than not have resources when needed.

Identify deployment locations for equipment and personnel. Equipment locations need
to be available for a long enough time to handle entire (anticipated) response AND
rehabilitation to avoid having to move during the process.

Develop reconnaissance plan or “animal location” needs (on Day 1 this will be a very
brief plan, if one at all). Coordinate with EU and Flight Operations, etc.

Develop search and collection and transportation plans (Day 1 there may not be formal
plans, Day 2 will). Identify search areas, number of crews, support needs, etc. (ICS 204
and ICS 204a).

Develop a wildlife rehabilitation plan.

Begin drafting the Wildlife Plan for inclusion in the IAP. Templates are on the RRT
SharePoint page.

Provide an Oiled Wildlife Statement to the JIC, listing phone numbers for reporting oiled
wildlife and warning the public to stay away from oiled wildlife. A template is available
on the RRT SharePoint page.
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APPENDIX G — SUMMARY OF SPILL PREVENTION, MITIGATION MEASURES AND EMBEDDED CONTROLS
The following table is considered a representative list of embedded controls and spill prevention measures utilized on a Floating

Production, Storage, and Offloading (FPSO) Development Project, inclusive of drilling operations. These controls and measures are
not necessarily applicable to every EEPGL operation or asset.

Table G-1: Example Controls & Spill Prevention Measures

Embedded Control/ Spill Prevention Measure

1 Monitoring and control of the FPSO production operations will be performed by an Integrated Control and Safety System (ICSS). Located in

the main control room of the FPSO, the ICSS will include process shutdown, emergency shutdown, and fire and gas systems to protect the

facilities and personnel. These systems will interface to a public address and general alarm system (PA/GA) to provide distinct audible and

visual alarm notification. The ICSS includes the Process Control System (PCS), Safety Instrumented System (SIS), the Fire and Gas (F&G)
system, the Alarm Management System (AMS), the Operator graphics / consoles; and the third-party interfaces to packaged systems (such

as compressors, subsea, and marine, among others).

2 Telecommunications equipment will be installed on the FPSO to enable safe operation of the facilities in normal and emergency conditions.

This equipment will allow communication with the shorebase, support vessels, helicopters, and tankers as well as communication on the
FPSO.

3 The FPSO cargo tanks will be blanketed with inert gas. A tank vent system will be provided to release vapor and inert gas from the cargo
tanks to a safe location, toward the bow of the FPSO, to prevent an overpressure event in the tanks.

4 The marine cargo 