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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 necessary function of their business.

This Qil Spill Response Plan for Guyana Operations (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
(ExxonMobil Guyana Limited [EMGL]), the Guyana Authorities (e.g., 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 EMGL’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 EMGL
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 EMGL 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
EMGL QOil 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, EMGL has conducted multiple risk assessments and identified
various spillage-type scenarios, including spills of different types of hydrocarbons (e.g., crude
oil, marine diesel, fuel oil, lubricating oil, NADF), with several being applicable for spills at the

2 Noted in EMGL Environmental Impact Assessments, under the Environmental and Socioeconomic Management
Plan (ESMP) or Environmental and Socioeconomic Monitoring and Management Plan (ESMMP) Framework chapter,
the OSRP is a specific management plan following the ESMP/ESMMP guiding principles.
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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, drill ship, supply vessel, tanker, FPSO). This OSRP
describes the spill response framework, equipment and facilities used to tactically respond, 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 minimise 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

EMGL will be drilling, producing, processing, storing, offloading crude 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 EMGL'’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:

e 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 EMGL under Guyana law include, but are not limited to:

¢ The National Constitution of Guyana (1980);

¢ The Environmental Protection Act (1996);

¢ The Guyana Geology and Mines Commission Act (1979);

e 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 Petroleum Activities Act (2023);

e Petroleum and Petroleum Products Regulations 2014;
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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 EMGL’s Emergency Response Plan (ERP) or in the
Environmental Impact Assessment (EIA) for the respective Projects.

1.2.1 Guyana 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 minimise 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 Oil 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. Authorised
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.

o Defines agency specific Lead / Support responsibilities based on response type.

e Any oil spill (as defined) 5 imperial gallons and over shall be reported to the respective
National Focal Point (NFP) — MARAD for maritime, or GEA if on land.

e Annexes provide are but not limited to the following reference/guidance:
— Agency contact lists;
— Use of Dispersants criteria;
— In-Situ Burning protocols;
— Deepwater Response Requirements

Reference: National Oil Spill Contingency Plan, dated Aug 2020
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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 Qil Pollution Preparedness and Response Cooperation (OPRC) Convention
(1990);

o 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 Oil Spill
Contingency Plan. In the event there is an oil spill incident that impacts areas outside the
Guyana Exclusive Economic Zone, EMGL — with support and approval from the Government of
Guyana — will work closely with representatives for the respective locations to:

e Coordinate oil spill response operations and communication between different command
posts in the region;

e 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;

e Determine how EMGL 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

e On a spill-specific basis, work with local communities within the impacted areas to raise
awareness of oil spill planning and preparations.
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1.3 Shared Services and Contractual Relations

Standing contracts with Oil 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 EMGL ERP.

1.4 Using the Document

The principal users of the Plan include EMGL 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 EMGL Safety, Security, Health & Environment Manager is the
Owner of the EMGL OSRP and the EMGL Emergency Preparedness & Response Advisor is the
OSRP 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
EMGL 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 QOil Pollution Emergency Plans (SOPEPs).

e 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;
—  Drill ship Owners/Operators SOPEPs; and
— Other Installation, Supply, Support Vessel Owners/Operators SOPEPs.

EMGL’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:

o 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.

e Business Continuity — Is 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.

e Disaster Recovery or Consequence Management — Is when an unplanned occurrence or
loss of containment (i.e., 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 endeavours and extended
recovery efforts. These crises or disasters are typically large-scale, exceed local
response tactics and resources, and potentially extend across geographic boundaries.

2.1.1 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 OSRP may highlight some tactics,
including the notification process, but it is not intended to be all inclusive of initial response
actions.

2.1.2 Business Continuity

Business continuity efforts are not covered in this OSRP.
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2.1.3 Consequence Management / Disaster Recovery

The primary focus of the OSRP 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. Identifying these geographic response areas
allows EMGL to tailor a spill response and protect a specific sensitive area from potential
impacts following an unplanned release or discharge.

Oil spill modelling, based on various spill scenarios, has determined potential natural
geographic areas that could be impacted by an unplanned spillage. Based on this modelling, 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, EMGL’s geographic response areas do extend into other regional territories including
those of Venezuela, Trinidad and Tobago, and the Lesser Antilles. EMGL maintains the
capability to broaden its geographic response area as needed.

EMGL will manage and coordinate the response efforts primarily from Georgetown, Guyana. As
appropriate, EMGL 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 EMGL which is in agreement with the Guyana National Oil Spill Contingency Plan.

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 (EMGL or
control, and may involve a local company- designated contractor) is responsible for
managed resource response. managing the incident.

(Local Response)

Il |Incident is larger, partial controlled or spill EMGL 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 EMGL onshore IMT, complemented by RRT, will
prolonged response and specialized manage the incident, supported by the on-scene
resources. ERT and regional/international OSROs.

(International Response)
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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 -1 depicts the emergency response escalation model, which further defines the
operational coordination responsibilities in Table 2-1. EMGL 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.

Response Team
Key References
Response Type

Guyana OSRP, J
Tier Il National / Guyana ERP,
International Work site-specific
Response ERP

(as applicable)

-

-

Guyana OSRP,
Tier Il Regional Guyana ERP
Response

-

-

Work site-
Tier | Local specific ERP
Response

Figure 2-1: Emergency Response Escalation Model

Depending on the severity of the event, different staffing strategies will be executed to meet the
needs for personnel within and outside of Guyana. For smaller Tier 1 responses, EMGL
resources will be utilised and supplemented by subject matter experts from outside Guyana, if
needed. For larger events that exceed the staffing of contractors in Guyana, EMGL will call on
contracts with multiple oil spill response organizations to assist in the response. In addition, for
larger events, it is anticipated that local resources will be used to support the response in
several ways. These include lodging, food, transportation, waste management, and various
capacities in the field.

Consistent with international response protocols, EMGL'’s spill management team will maintain
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
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communities. EMGL continues to work cooperatively with Guyanese regulators, agencies, and
interested stakeholders.

To supplement in-country response resources, EMGL 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 |1+ oil spill response readiness in-country is critical, as such spills could
potentially have transboundary impacts to neighboring countries.
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3. PLANNING AND SCENARIO DEVELOPMENT

The best scenario is to never have an oil spill, and EMGL'’s workforce takes significant
precautions by reinforcing preventative safeguards to prevent spills from occurring. Although the
goal is to prevent spills, planning for emergencies also serves to protect health and safety of the
community, local businesses, 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 Behaviours

The physical and chemical changes oil undergoes in an aquatic environment is collectively
known as weathering. Understanding the release behaviour is vital to implementing an optimal
spill response strategy. Important factors that influence the behaviour and fate of spilled oil
include:

¢ Physical and chemical characteristics, such as viscosity, specific gravity, volatility, and
maximum water content;

¢ The quantity of oil spilled;
e The prevailing weather and sea state conditions.

Figure -1 below depicts these processes, which are further described in the Oil Spill Response
Field Manual published by ExxonMobil.

Figure 3-1: Processes Acting on Spilled Oil
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Today, oil modelling programs account for the region’s weathering effects and oil behaviour
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 ElAs for the respective projects.

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 EMGL 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, EMGL and other
industry organizations continue to advance spill control technology to reduce, control, and
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 EMGL
operations in Guyana could occur:

¢ Guyana fuel terminal;

e Guyana shorebase(s);

e Dirill ship(s);

e FPSO(s);

e Tanker(s) (during offloading from FPSO);
¢ Installation vessel(s);

e Marine support vessel(s); and

e Survey vessel(s).

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
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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.

Table 3-1: Possible Hydrocarbon Release Scenarios by Tier

Potential Response

# Tier Location Possible Scenario Potential Impact ? St .
rategies
1 | [Shorebase Onshore spill of less |Contained onshore; no |Onshore/Nearshore Response
than 10 bbl of fuel shoreline impact Ilker Waste Management
(e.g., partial loss of Decontamination
diesel storage tank Demobilization
contents)
2 | |Shorebase On-water spill of less |Diesel enters water; Onshore/Nearshore Response
than 100 bbl of fuel pOSSible minor Surveillance and Monitoring
(e.g., shore to vessel |shoreline impact Assisted Natural Dispersion
bunkering spill)
Waste Management
Decontamination
Demobilization
3 | [Supply vessel at |On-water release of |Diesel enters water; Onshore/Nearshore Response
shorebase less than 500 bbl of  |shoreline impact likely |Surveillance and Monitoring
fuel (el.gb., sl?or.e to Assisted Natural Dispersion
vessel bunkering) Waste Management
Decontamination
Demobilization
4 | |Supply vessel at |On-water spill of less |Diesel enters water; Onshore/Nearshore Response
shorebase or than 100 bbl of fuel possible minor Surveillance and Monitoring
nearshore (e.g., resulting from shoreline impact Assisted Natural Dispersion
grounding or collision Waste Management
with a non-Project i g.
vessel or structure) Decontamination
Demobilization
5 | [Supply vessel or |Offshore spill of less |Hydrocarbons enter Onshore/Nearshore Response
remotely operated |than 50 bbl of fuel or |water, creating sheen |Surveillance and Monitoring
vehicle/Subsea hydraulic oil on the water surface; Assisted Natural Dispersion
Hydraulic Power no shoreline impact Waste Management
Unit offshore likely 9
Decontamination
Demobilization
6 | |Drill ship or FPSO |Offshore spill of less |Contained on deck of [Surveillance and Monitoring
offshore than 50 bbl of fuel vessel or enters Assisted Natural Dispersion
(e.g., leak or release |offshore Atlantic Offshore Containment and
due to human error or |Ocean; no shoreline Recovery
failure of equipment) |impact likely Wildlife Response
Waste Management
Decontamination
Demobilization
Rev 14 12 March 2024




ExxonMobil Guyana Limited (EMGL)

Oil Spill Response Plan for Guyana Operations

3. Planning and Scenario Development

Potential Response

# Tier Location Possible Scenario Potential Impact # -
Strategies
7 | Il |Drill ship or FPSO |Offshore spill of less |Contained on deck of |Surveillance and Monitoring
offshore than 250 bbl of fuel vessel or enters Assisted Natural Dispersion
(e.g., leak or release |offshore Atlantic Offshore Containment and
due to human error or |Ocean; no shoreline Recovery
failure of equipment) |impact likely Wildlife Response
Waste Management
Decontamination
Demobilization
8 | |Helicopter offshore |Offshore spill of less  |Enters offshore Atlantic [Surveillance and Monitoring
than 50 bbl of fuel Ocean; no shoreline Assisted Natural Dispersion
resulting from impact likely
helicopter ditching and
resultant release of
fuel tank contents
9 | |[FPSO offshore Offshore spill of less |Contained on deck of [Surveillance and Monitoring
than 50 bbl of fuel vessel or enters Assisted Natural Dispersion
resulting from offshore Atlantic Offshore Containment and
discharge of Ocean; no shoreline Recovery
hydrocarbons along |impact likely Wildlife Response
with washover of P
firewater Waste Management
Decontamination
Demobilization
10 | | |FPSO offshore Offshore spill of less |Contained on deck of [Surveillance and Monitoring
than 50 bbl of crude oil|vessel or enters Assisted Natural Dispersion
from FPSO topsides |offshore Atlantic Offshore Containment and
(e.g., leak or release |Ocean; low probability Recovery
due to human error or |of shoreline impact Wildlife R
failure of equipment) lidiite Response
Waste Management
Decontamination
Demobilization
11 | 1l |Drill ship/well Loss of well control Hydrocarbons enter Surveillance and Monitoring
offshore release of less than  |Atlantic Ocean; low Assisted Natural Dispersion
250 bbl of crude oil probab|l|ty of shoreline Dispersant Application
(e.g., well becomes _|impact Offshore Containment and
unbalanced during the Recove
drilling process and e v
begins flowing prior to Wildlife Response
containment) Waste Management
Decontamination
Demobilization
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# Tier

Location

Planning and Scenario Development

Possible Scenario

Potential Impact 2

Potential Response
Strategies

2,200 bbl of NADF
due to loss of riser
contents after
emergency disconnect
due to dynamic
positioning station
keeping failure

12 | Il |FPSO, offloading |Offshore release of Oil enters Atlantic Surveillance and Monitoring
tanker offshore 2,500 bbl of crude oil |Ocean; possible Assisted Natural Dispersion
(e.g., fa_1i|ure of _ shoreline impact Dispersant Application
ofﬂoad!ng hose during Offshore Containment and
offloading from FPSO Recovery
to tanker)
Wildlife Response
Waste Management
Decontamination
Demobilization
13 | 1l (Drill ship /well Offshore release of Oil enters Atlantic Surveillance and Monitoring
offshore crude oil from loss of |Ocean; likely shoreline |Assisted Natural Dispersion
well control . impact Onshore/Nearshore Response
event — Most Credible Dispersant Application
Worst Case Discharge .
(MCWCD) Offshore Containment and
Recovery
Wildlife Response
In-situ Burning
Waste Management
Decontamination
Demobilization
14 | Il |Drill ship /well Offshore release of Oil enters Atlantic Surveillance and Monitoring
offshore crude oil from loss of |Ocean; likely shoreline |Assisted Natural Dispersion
well control impact Onshore/Nearshore Response
eyent — Worst Case Dispersant Application
Discharge (WCD) )
Offshore Containment and
Recovery
Wildlife Response
In-situ Burning
Waste Management
Decontamination
Demobilization
15 | 1l |Drill ship / well Offshore release of NADF enters water Surveillance and Monitoring
offshore approximately near the seafloor; no

shoreline impact likely

Assisted Natural Dispersion

bbl = barrel(s); NADF = non-aqueous drilling fluid; WCD = worst-case discharge
a Potential impact is based on modelling of a mitigated spill scenario.

The hydrocarbon crude properties and these modelling results were used to complete the
predicted impacts of each spill scenario.
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Table 3-2: Modelled Scenarios by Offshore Assets

Scenario Liza | Lizall Payara Yellowtail Uaru Whiptail
23 |50 bbl Surface X X X
‘§ g 250 bbl Surface X
3 50 bbl Surface X X X
§ 250 bbl Surface X X X
O 2500 bbl Surface X X X
= 5K bbl Well Head X
g § 20K bpd Well Head X X
=G |Most Credible X X X X
=3 |wcD
T |WCD Well Head X X 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 did not model 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 and have been modelled. This information
provides guidance on response strategies including the use of diversion booming.

The focus of Scenario 8 is the safety, rescue, and recovery of the helicopter personnel. The
aviation fuel volume is relatively small and is not a hydrocarbon that is persistent in the
environment. Considering the known transient nature of this fuel in the environment, no
modelling 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
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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)/Spill Impact Mitigation
Assessment (SIMA)

For spills larger in nature, the use of all available response resources, including mechanical
recovery, burning product on water and the application of dispersants, is anticipated. Leveraging
results of the Net Environmental Benefit Analysis (NEBA) or Spill Impact Mitigation Assessment
(SIMA) for selection of response technologies is vital to the response decision making process.
As identified in the Guidelines on implementing spill impact mitigation assessment (IPIECA-API-
IOGP, 2017), “This SIMA methodology is not a process that quantifies the potential impacts of
an oil spill. Rather, it assesses the relative impact mitigation potential of candidate response
options, to choose those that will most effectively minimise the overall consequences of a spill.”

Replacing the NEBA that was developed for the Payara Development Project and submitted as
part of OSRP Revisions 8 and 9, EMGL hired a third-party consultant to conduct a Spill Impact
Mitigation Assessment (SIMA) for the Yellowtail Development Project. In accordance with
international petroleum industry standards, and to meet a condition 10.19 of the Uaru Project
Environmental Permit (20220323-EEPGL), a new Assessment was completed (Appendix H).
The SIMA was prepared to inform the most effective response strategies including the
provisioning of suitable response equipment and supporting logistics. For use in response to
an incident, the scenarios included in the SIMA (Appendix H) should be validated or adjust the
assumptions and considerations to account for actual incident conditions. However, the SIMA
included would be applicable in the early stages of offshore responses beyond the scenario of
a loss of well control which was the spill scenario modeled to inform the SIMA process.
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4. INITIAL RESPONSE ACTIONS
4.1 On-Scene Initial Response Actions

Figure -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

Activate Emergency
Shut Down (ESD), turn
off pumps, close valves

Manitor for gases.
Evacuate facility if
necessary

Muster and head count

Implement medical
evacualion procedures

Refer to Inifial
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 Commander Initial Checklist

Notify EMGL Duty Manager immediately

Request resources, if required, to carry out spill response activities.

Activate personnel and equipment maintained by EMGL.

Activate, if required, external oil spill response organizations.

Act as liaison with the lead government organization.

Authorise notification of applicable external organizations (Table 4-2).

For site-specific actions, refer to the appropriate ERPs and the ExxonMobil Oil Spill Response
Field Manual.

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 Il event, the On-Scene Incident Commander will activate the EMGL 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.

The Guyana National Oil Spill Contingency Plan outlines the inter-agency notification
responsibilities should other government jurisdictions be impacted from a spill event. EMGL 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)

External Organizations Timing
— T 3 5 2
2 £ : RS 5 g5
e Reportin = = = (S S &892 == 3
Regulatory Notification Thresholg % g § 5 _Il ‘,%' g b s .S g .S g .S
2 5 °z 8g £i%  E§ 3%
o o e =0 5
%) LEL, 5 -3 8 2 2 2
Hydrocarbon Liquid > 5 imperial X X Within 24 |Within 48 |72 hours after
(On-Land) gallons” Oil hours hours initial
Hydrocarbon Liquid > 5 imperial X X X Within 24 |Within 48 |72 hours after
(On-Water) gallons” Oil hours hours initial
> 50 bbl X X X X X |Within 24 |Within 48 |72 hours after
hours hours initial
Chemical (general) > 5 imperial X Release Release to Within 24 |Within 48 |72 hours after
Spills / Release gallons to Water Land hours hours initial
Vapor Release Requiring site X X Immediate|as soon as
evacuation practical
Emergency Offshore  |Discovery of Within 12 |Within 48 |72 hours after
(Payara/Uaru/GTE emergency hours hours initial
Projects) offshore
Emergency Onshore |Discovery of Within 3 |Within 48 |72 hours after
(GTE project) emergency hours hours initial
onshore
NOTE: Table summarized from EMGL Internal and External Reporting Matrix
A 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 |+592 661 6862 / +592 622 6320 (All Hours)
Guyana Energy Authority (GEA) Guyana |+592 226 0394 (Business Hours)

+592 615 3656 (All Hours)

Guyana Geology and Mines Commission (GGMC) |Guyana [+592 225 3047 (Business Hours)
+592 225 2865 (ext 247) (All Hours)

Harbour Master Transport and Harbours Guyana |+592 226 9871 (All Hours)
Department Stabroek Georgetown

Maritime Administration Department (MARAD) Guyana |+592 226 9871 (All Hours)

Ministry of Natural Resources (MNR) Guyana |+592 620 0559 (All Hours)

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 EMGL
IMT, including the Source Control Branch under the Operations Section. See Figure 4-2 for an
example IMT with Source Control Branch.

Regional Response
Team

Incident Commander

Oil Spill Response

<¢——— Organizations and
Mutual Aids

Deputy Incident Command
Commander(s) Staff

Drilling Source
¢ Control
Organizations

Logistics Finance

Source Control Tactical Activities
(Well Intervention, (Shoreline, Source
Capping, etc.) Control (Pipeline), etc.)

Figure 4-2: Example Incident Management Team with Operations-Led Source
Control Branch
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4.5 Spill Assessment

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 clean-up operations.
Quick estimation will aid in determining the:

Equipment and personnel required;
Potential threat to shorelines and/or sensitive areas, including ecological impact; and

Waste storage and disposal requirements.

Typical response protocols initiated by EMGL include, but are not limited to:

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.

Modelling of the oil released to predict the oil's surface movement or trajectory.
Conduct spill-specific NEBA/SIMA 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 I+ spill response typically requires command-generated strategies, key response
objectives, defined tactics and executable 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 EMGL.

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, EMGL 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 SIMA, that dictated modelled oil
movement and its potential environmental or socioeconomic impacts and the necessary
response techniques to eliminate or mitigate possible harm.

EMGLs 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,
e Minimizing environmental and community impacts,
e Securing the source of the spill as soon as possible, and

¢ Minimizing the risk and impacts of the oil.
5.2 Appropriate Response Strategies and Response Timing

Response to any unplanned or observed release will be expeditious, using all appropriate tools
and tactics to minimise harm and shoreline impact. In addition to the safety of responders,
response tactics depend upon a variety of environmental conditions. In consultation with the
Guyana EPA, EMGL will develop Incident Response Plans that could include the following
response strategies for an offshore release:

o Deploy aerially applied dispersants, which can be quickly deployed and treat large
surface areas rapidly and efficiently;
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o 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;

o Deploy in-situ burning equipment to burn thick oil near the source;

e 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;

o Utilize aerial dispersant application during calm seas on emulsified oil;

e Oulffit vessels 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.

Figure 5.1, Response Measures Deployment Timing, provides an overview of the deployment
timing of resources that may brought to bear during a response. The below graphic is
informational in nature and is not meant to be all-inclusive of the resources that would be made
available as dictated by the circumstances of the incident.
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Days into Spill

Response Measure

Aerial Dispersant
Application - Aircraft 1

Aerial Dispersant
Application - Aircraft 2

Subsea Dispersant
Application

Vessel with Dispersant
Application Device x 4

Vessel with Dispersant
Application Device x 16

In-Situ Burn Vessels —
Strike Team 1

In-Situ Burn Vessel —
Strike Team 2

In-Situ Burn Vessel —
Strike Team 3

In-Situ Burn Vessel —
Strike Team 4

Mechanical Recovery
Vessel 1

Mechanical Recovery
Vessel 2

Mechanical Recovery
Vessel 3

Mechanical Recovery
Vessel 4

Capping Stack Installed
(Day 5.5)

Figure 5-1: Response Measures Deployment Timing

Shoreline protection and/or clean-up may be needed for some scenarios, in which case,
sensitive shorelines will receive prioritization for protective booming.

EMGL 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 -2 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.

Figure 5-2: Cone of Response 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. The implementation of a monitoring and sampling plan (also known as a
“Operational & Scientific Monitoring Plan”) is an important component of a response to an oil spill.
This activity begins immediately, to inform the response activities including the monitoring of the
effectiveness of applied response strategies. The resources mobilized to carry out this activity will
vary depending on the scale or complexity of the incident. If the scale of the operations expands,
then an appropriate Operational & Scientific Monitoring Plan (OSMP) may be developed. A
framework that identifies key elements of an OSMP can be found in Appendix K.

Surveillance and monitoring teams can fulfil the following response objectives:
o Verify oil spill scale and location;
o Monitor effectiveness of applied response strategies;

¢ Visually quantify spill volume (iterative as needed);
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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. At a
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.
For Tier Il or Tier lll 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 -3 illustrates the key steps involved in surveillance and monitoring; refer to the
ExxonMobil Qil Spill Response Field Manual and the OSRL Field Guides for further details.

Figure 5-3: Surveillance 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 Clean-up

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.
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Shorebases in Guyana (and Trinidad) have site-specific ERPs and are equipped with Tier | spill
response Kits;

e Vessels maintain a SOPEP and associated equipment onboard the vessel.

For further details on operational spill clean-up, refer to the ExxonMobil Oil Spill Response
Field Manual, and the OSRL Field Guides.

5.6 Onshore/Nearshore Response

5.6.1 Harbour Containment and Recovery

EMGL will use harbour containment and recovery should a marine support vessel (e.g., PSV or
FSV) release hydrocarbons in port. The harbour response team will employ a strategy that
considers tides, currents, wind, vessel traffic, and local infrastructure with stakeholder input.
EMGL 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 -4 illustrates the key steps involved in harbour containment and recovery; refer to the
ExxonMobil Qil Spill Response Field Manual, and OSRL Field Guide for detailed information.

Figure 5-4: Harbour Containment and Recovery Key Steps

5.6.2 Shoreline Response

If surveillance or predictive modelling 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.
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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 illustrates the key steps involved in a shoreline response; refer to the ExxonMobil Oil
Spill Response Field Manual, and the OSRL Field Guide for detailed information.

Figure 5-5: Shoreline Response Key Steps

5.6.3 Shoreline Clean-up 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

e 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.

Rev 14 28 March 2024



ExxonMobil Guyana Limited (EMGL) Oil Spill Response Plan for Guyana Operations

5. Response Strategies and Tactics

5.6.3.1 Debris Removal

One of the most effective ways to minimise 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 modelling 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 modelling 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 Clean-up

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 clean-up method in all cases. Key considerations in selecting the clean-up
methods 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 defences, 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.
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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.

5.6.3.6 Salt Marshes

Clean-up 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 Clean-up Operations

Physical destruction of marsh habitat during clean-up operations is the most common concern,
but virtually all options will cause some damage to marshes during clean-up. 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 Deepwater 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 sulphate
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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.

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 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-authorised by the EPA 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 and will include the findings of a NEBA and/or SIMA.

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
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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 and shall
not be used unless approved by the EPA prior to application. EMGL 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. 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. The SIMA conducted for the Uaru Development Project (Appendix H)
provides valuable information during the initial stages of a spill when time is critical and
presents a representative analysis for a Floating Production, Storage, and Offloading (FPSO)
Development Project, such that results would be consistent for the Liza Destiny, Liza Unity,
Payara and Yellowtail Development Projects, and for exploration activities in Guyana.
Following the initial response, it is expected that additional NEBAs/SIMAs should be conducted
to confirm the appropriateness of selected response options as the incident develops at a
frequency to be determined by the EPA and/or Unified Command.

In Guyanese waters, there is the potential to use four primary dispersants: Corexit® 9500,
Corexit® 9527A, 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. Significant research has been carried out on
these beforementioned dispersants to better inform decision-makers. 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. EMGL 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.

EMGL in partnership with the EPA will develop a dispersant application, monitoring, and
evaluation strategy as part of a spill response strategy. Appendix | 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 Oil Spill Response Field Manual, and the OSRL Field Guides for further
details. Refer to Section 8 for a list of available resources.
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Figure 5-6: 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
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 .2 through .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-t0-96 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.
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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 metres 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
(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 metres 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”
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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 metres, and falling to about one 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
consume oil-contaminated bivalves can therefore be exposed to elevated concentrations of the
higher molecular PAHs by this ingestion route. Organisms, such as fish, that possess livers can
metabolize PAH. Although some of these metabolites are harmful causing lesions and other
effects, the magnitude of toxic effects caused by this exposure route in most circumstances are
likely to be low and without population-level impacts.

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 US 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.
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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-(92Z)-9-octadecenoate

9005-65-6 Polyoxy-1,2-ethanediyl derivatives of sorbitan, mono-(9Z)-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.

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 analysed 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 litre (ug/L) limit of detection. The USEPA reported
only one sample that exceeded the limit of detection (at 26 ug/L).2 This is important because it
represents the range of likely exposure concentrations for marine organisms. Other common
uses of DSS include wetting and flavouring 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

3 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 ug/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.

4 Under United States 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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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 pg/g), and oysters (500 pg/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
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

EMGL is likely to use containment and recovery operations for spills that enter the marine
environment. EMGL and its contractors, including OSRL, will provide containment and recovery
resources for an offshore response. EMGL will source Vessels of Opportunity (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 for more
information.

EMGL 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 -7 illustrates the key steps involved in containment and recovery operations; refer to the
ExxonMobil Qil Spill Response Field Manual, and OSRL Field Guide for detailed information.
Refer to Section , for a list of available resources.
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Figure 5-7: 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
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
minimise 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 EMGL 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, EMGL 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.

5.10 In-Situ Burning
In-situ burning is a technique for burning spilled hydrocarbons on the water’s surface. EMGL is
only likely to use in-situ burning for large-scale Tier Ill incidents.

Hydrocarbons must be contained within fire retardant boom with sufficient thickness to achieve
a successful burn. Other factors that influence burn success include:

e \Weather and sea state;
¢ Volatility of the hydrocarbons;
e Suitable vessel availability; and

e Regulatory approval.
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Figure -8 illustrates the key steps involved in burning operations; refer to the ExxonMobil Oil
Spill Response Field Manual, and OSRL Field Guide for detailed information. Refer to Section ,
for a list of available resources.

Figure 5-8: In Situ Burning Key Steps

5.11 Waste Management
EMGL will manage hazardous wastes resulting from clean-up 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;
¢ QOiled containment boom:;
e Oiled PPE;
e Oiled sediment;
e Oiled vegetation;
e Oiled debris; and
e Deceased wildlife.

Effective waste management will minimise secondary contamination, thereby minimizing waste
volume. EMGL maintains a Comprehensive Waste Management Plan (CWMP) which was
developed to guide the operational and project phases of Projects. However, the CWMP may
be adapted as required if a spill is likely to produce more waste than can be handled by
existing waste contractors. Key provisions of the CWMP include the collection, segregation,
storage, treatment, transportation, and disposal of both solid municipal and industrial
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hydrocarbon-contaminated wastes. Wastes collected in countries outside of Guyana will be
handled according to the regulations required specific to that location.

EMGL’s OSROs have waste management equipment, materials, supplies, and consumables
that would be brought as part of the initial response to a Tier Ill spil. EMGL 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. Identification 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 -9 illustrates the key steps involved in waste management; refer to the ExxonMobil Oil
Spill Response Field Manual, and OSRL Field Guide for detailed information.

Refer to Section , for a list of available resources.

Figure 5-9: Waste Management Key Steps

5.12 Subsea 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 lll loss-of-well control incident occurs involving the release of wellbore fluids into the
sea, EMGL will be responsible for containing the source. This team is responsible for
performing site survey, conducting debris removal operations (as required), evaluating and
executing well intervention options, installing subsea dispersant application hardware, and
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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.

EMGL has access to a dedicated in-country First Response Toolkit (FRT). The FRT consists of
a suite of site survey, loss of well control 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, EMGL has access to the
OSRL Subsea Well Intervention Service (SWIS), Oceaneering, Wild Well Control, Trendsetter
Engineering, and Boots & Coots equipment. OSRL’s SWIS provides EMGL 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
¢ (CSSs and auxiliary equipment.

As per Condition 9.13 of the Yellowtail Development Project (20210406-YTPEX), within thirty
(30) months of receipt of the Yellowtail Development Project Permit, the Permit Holder shall
procure a Capping Stack to be maintained, tested, and stored in Guyana. Once the in-country
capping stack is available, response time may be further reduced then what is currently
modelled in Appendix B. Additionally, Yellowtail Development Project Permit Condition 9.15
requires within twenty-four (24) months of receipt of the Permit, EMGL, as the Permit Holder,
shall supplement its in-country First Response Toolkit (FRT) to include heavy debris removal
equipment. An in-country capping stack and the FRT with heavy debris removal equipment will
further facilitate the activities required to manage a loss of well control event, potentially
decreasing the time to stop the flow of oil from 5.5 days down to 3.5 days.

Figure -10 illustrates the key steps involved with a subsea response.

5 Dispersant will be mobilized simultaneously through the OSRL GDS service via the EMGL IMT.
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Figure 5-10: Subsea Response Key Steps

5.13 Decontamination

In the event of a spill, an incident-specific Decontamination Plan will be developed by EMGL
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 clean-up 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.
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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.

There are a number of tools available to assist in the determination of clean-up endpoints,
including:

e Shoreline Assessment Manual, Third Edition (NOAA 2013);
e Shoreline Assessment Job Aid (NOAA 2007);

¢ Marine Oil 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 EMGL) are members of OSRL, and Marine
Well Containment Company (MWCC); in addition, ExxonMobil and it subsidiary companies
(including EMGL) 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 EMGL 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 6-8 provide a further summary of the representative oil spill response equipment
in Guyana. Both EMGL 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: Oil Spill Response Resources ?

Response

Quantity

Strategy Resources Available (Based on business needs) Location
Surveillance and |Heliport/Shorebase 2 Guyana Airport/Shorebase
Monitoring (Examples: Correia International

Airport/GYSBI Shorebase or
similar, Guyana)

Helicopters (5 Sikorsky S-92; 1 AgustaWestland AW-139) 6 Omni Inc./Infield helicopter provider

Additional Helicopters As required National Helicopter Services
Limited or similar, Trinidad

Tracking Buoy 10 Georgetown Shorebase

OSRL Refer: Section .2, OSRL

Trained personnel
Fluorometry
Satellite Imagery
Tracking buoys

Assisted Natural |PSVs/FSV marine support vessels 35 Infield
Dispersion (vessels have mounted dispersant application monitors and one
1 m3tote of dispersant)
Operational Spill |SOPEP material As required Georgetown Shorebase
clean-up Spill Equipment at shoreside facilities
Onshore/ Onshore/nearshore package including fence boom, skimmersand Variable Georgetown Shorebase
nearshore temporary storage
OSRL Refer: Section .2, OSRL
1,200-ft 8" x 16" Solid Float Containment Boom 2 Georgetown Shorebase
(24 ea. 50-ft Sections)
1,200 ft 6" x 12" TC Solid Float Containment Boom 2 Georgetown Shorebase
(12 ea. 100 ft Sections)
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Response " Quantit .
Strategy Resources Available (Based on busines{ needs) Location
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
OSRL Refer: Section .2, OSRL
Vessel mounted spray equipment
Aerial spray platform
Trained personnel
Global Dispersant Stockpile Refer: Section .6, Global
Dispersant Stockpile
OSRL Refer: Section .2, OSRL
Offshore boom
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
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Response

Quantity

Strategy Resources Available (Based on business needs) Location

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

Wildlife OSRL Wildlife response OSRL, Various Locations

equipment

Sea Alarm Foundation

Technical expertise

ExxonMobil Biomedical Sciences, Inc.

Wildlife expertise

In-Situ Burning

OSRL

Fire resistant boom
Ignition equipment
Trained personnel

Refer: Section .2, OSRL
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Response : Quantit ;
Strategy Resources Available (Based on busines{ needs) Location
Waste Waste contractor NA Georgetown, Guyana
Management
9 OSRL Refer: Section .2, OSRL
Subsea OSRL SWIS Refer: Section .7, Norway and Brazil
Response 15k air-freightable capping stack Subsea Well Response
15k capping stack
SIRT
Boots & Coots GRIP Refer: Section .4, Boots |Houston, TX, USA
15k capping stack & Coots
ROV contractor 1-2 per Drill ship / MSV |Houston, TX, USA
ROVs onboard Technicians (4 person crew per vessel)
Trendsetter Engineering Inc. NA
Engineers/technicians to support capping equipment mobilization
and installation

Additional available equipment: See Well CONTAINED™
Wild Well Control Well CONTAINED ™

Loss of Well Control Prevention (BOP) Intervention
Subsea Dispersant application kit

Debris removal kit

CsS
Relief Well: Various Houston, TX, USA
Halliburton Boots & Coots active ranging technology
PSVs/FSV PSV (Similar in class to 4 Guyana
Hornbeck Commander, 320 ft
class)

—_

Trendsetter Engineering Inc. FSV (Similar in class to Chouest
Engineers/technicians to Fast Hauler)

support capping equipment
mobilization and installation

Guyana
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Response . Quantit .
Strategy Resources Available (Based on busines{ needs) Location
Installation Vessels MPV (Multi-Purpose Support 1 Guyana
vessel)
Tugs 1x 120 MT Azimuth Stern 3 Guyana
Driven (ASD) Tug
2 x 80 MT ASD Tugs
Vessels of Opportunity Various Dependent on identified |Guyana, Regionally
need
Multi strategy Drill ship Multiple Dependent on identified |Guyana
use need

ft = foot/feet

a Each oil spill is unique; the specific vessels and equipment required for one spill may not be appropriate for another spill. Many vessels change theatre 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: Oil Spill Response Equipment Supplied — Oil Containment Boom (Vikoma)

QUANTITY 2
i DESCRIPTION 10-foot Containerized System with 300m Hi-Sprint Boom
E TYPE Boom reel with integral power pack and air pack
E MANUFACTURER Vikoma (or equivalent)
S \IODEL 400 P (or equivalent)
WEIGHT 5,140 kg
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TYPE Stackable 10 foot ISO certified container with doors on both sides
5 PAINT Orange RAL 2008 two pack PU paint system
5 VENT/EXHAUST Louvre vents both sides, and exhaust outlet for the power pack
E FLOORING Non-slip internal flooring coated with black Epidek non-slip paint
8 DOORS Doors with weather seals and lockable door latches with galvanized 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 kKW @ 3,600 rpm

Electrics: 12 volt — alternator charging

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

Low/high torque selection

0-12 rpm
CONSTRUCTION Steel-tube and box section
PAINT Epoxy primer with two part sprayed polyurethane topcoat
ENGINE Single cylinder diesel, air cooled with electric start

Safety Devices: Over-speed shut-down valve and spark arrestor
Power: 4.1 kW @ 3,300 rpm

Fuel Tank: 3.5 litres

AIR FAN Centrifugal, high volume, low pressure

AIR PACK

Control: Via engine speed

Construction: Marine grade aluminum alloy
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TYPE Hi-Sprint 1500

LENGTH 300 m (in 50 m sections)

MATERIAL Reinforced double faced Neoprene

MINIMUM HEIGHT 1500 mm (inflated)

FREEBOARD 600 mm

DRAFT 900 mm

BOOM AIR PRESSURE 0.3 psig

BUOYANCY / WEIGHT RATIO 31.5:1

ACCESSORIES Towing Bridles

Tow bar: Marine grade aluminum, self-buoyant

Strops: High integrity webbing (no metal)

Rope: Polypropylene, self-buoyant
BOOM ASTM F1523 — 94(2007)

ASTM F1093 — 99(2012)

ASTM F2438 — 04(2010)

ASTM F962 — 04(2010)
CONTAINER ISO/ABS (IACS)

CERTIFIC-
ATION
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Table 6-3: Oil Spill Response Equipment Supplied — Skimmer System (Vikoma)

QUANTITY

2

DESCRIPTION

Skimmer system with power pack and hose kit

TYPE

Disc skimmer for recovery of oil with viscosity range per section 3.3

MANUFACTURER

Vikoma

GENERAL

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 percent (oil-to-free water)

UPPER STRUCTURE

Stainless steel (316) and F.R.P.

FITTINGS

Stainless steel (316) and marine grade aluminum

BUOYANCY

MDPE floats

SCRAPERS

Flexible polymer

DISCS

Oleophilic plastic

4
W
=
=
X
7

HYDRAULICS

Operating pressure 150 bar max.

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

POWER PACK

HYDRAULIC OIL TANK

Mild steel 60L working capacity
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HOSE KIT

CERTIFIC-

Response Resources

DIESEL FUEL TANK

Aluminium alloy 29 | capacity

PAINT FINISH

Two coats polyurethane primer and polyurethane top coat — Orange RAL 2008

SAFETY DEVICES

Low oil pressure shut-down

High coolant temperature shut-down

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

TYPE

Rotary lobe

DRIVE

Hydraulic motor

DISCHARGE

4.5 bar maximum

SOLIDS HANDLING

20 mm maximum

HYDRAULIC

1 x 3/8” NB x 15 m long with quick release couplings on both ends

1 x 3/4” NB x 15 m long with quick release couplings on both ends

1 x 17 NB x 15 m long with quick release couplings ton both ends

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)
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Table 6-4: Oil Spill Response Equipment Supplied - Floating Storage (Vikoma)

QUANTITY

4

CAPACITY

50 m?3

TYPE

Floating Recovered Oil Storage Tank (F.R.0.S.T.)

MANUFACTURER

Vikoma (or equivalent)

GENERAL

MODEL

6050PL (or equivalent)

WEIGHT

410 kg

APPLICATION

APPLICATION The floating recovered oil storage tank is a towable floating oil / water storage 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.

CONSTRUCTION Superstructure composed of compartments with internal airtight conical bulkheads for increased
integrity

HANDLING Eight lifting points with two four-legged slings for deployment (note: tank cannot be lifted when full)
Tow point aft for connecting to another tank

LENGTH 1100 cm

WIDTH 460 cm

DRAUGHT FULL 225 cm

HORSE SHOE SHAPED HULL 90 cm

DIAMETER

AIR CHAMBER 9

COMPARTMENTS

INFLATABLE VOLUME 18 m3

TOWING SPEED

4.5 knots maximum when full

INFLATION PRESSURE

0.15 bar (hot countries)

ACCESSORIES
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Top cover (PUA)

Integral towing strop (forward and aft)

Lifting sling

Inflator / Deflator unit (ATEX approved)

Repair kit
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Weatherproof aluminum alloy storage container (stackable) with certified

Lifting points

Relief valve inflation unit

Table 6-5: Oil Spill Response Equipment Supplied — Dispersant Spray System (Vikoma)

GENERAL

QUANTITY 2

TYPE Portable lightweight oil dispersant sprayer
MANUFACTURER Vikoma

MODEL Vikospray 1000 (or equivalent)

WEIGHT 100 kg

APPLICATION For both concentrate and dilute dispersant application
LANCES (QTY) 2

ACCESSORIES

SPRAY UNIT

Suction hose

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

PUMP UNIT

Chemical/seawater ratio is controlled via a graduated valve on suction side of liquid jet pump
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

CHEMICAL SUCTION

1” NB x 4 m hose with strainer and non-return valve QCR to Vikospray

WATER SUCTION

1” x 4 m hose with strainer QCR to Vikospray

HOSE KIT

HAND LANCE

2 x 1/2” NB x 10 m hose and lance
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Table 6-6: Oil Spill Response Equipment Supplied — Offshore Container (Vikoma)

QUANTITY 4
Z:' TYPE 10-foot offshore container for skimmer and dispersant spray systems, inflator
; for FROST units and ten (10) drums (55 gallons each) of oil dispersant
g MANUFACTURER Vikoma (or equivalent).
WEIGHT 5,118 kg (with equipment)
TYPE side Stackable 10-foot ISO certified container with doors on one side
E PAINT Orange RAL 2008 two pack PU paint system
5 VENTS/EXHAUST Louvre vents both sides
'E FLOORING Non-slip internal flooring coated with black Epidek non-slip paint
8 DOORS Doors with weather seals and lockable door latches with galvanized bolts
ISO BLOCKS ISO ISO blocks in all four corners
E‘_ % CONTAINER ISO/ABS (IACS)
=
43
Table 6-7: Oil Spill Dispersant (Guyana)
Dispersant Type Volume (m3) Location
Corexit® 9527A 533 GYSBI (Georgetown)
Corexit® 9500 or Corexit® 9527A 33 Support Vessels (In-Field)
Dasic Slickgone 60 GYSBI (Georgetown)
In-Country Total 626
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Table 6-8: First Response Toolkit (Guyana)

.o Total Part No. . .
Element Description Quantity (if applicable) Storage Location Function / Use
Onshore
1 8' x 20' Tooling and Spares Container 3 N/A Onshore MSltorage /
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
7 160" 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 (1)73!—;;0t Stab and Manifold, Quad Port, 3.6K, 5 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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Total Part No.

2T S A Quantity (if applicable)

Storage Location Function / Use

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
(1x C-Installer MPV,
1x Kirt Chouest
MPV) *

Offshore
(1x C-Installer MPV,
1x Kirt Chouest
MPV) *

Offshore BOP Intervention
(1x C-Installer MPV,
1x Kirt Chouest
MPV) *

1 ROV Inspection Camera 2 N/A

2 2D Sonar 2 N/A

3 BOP Intervention Skid 2 N/A

Offshore Debris Clearance

4 IW12 Impact Wrench + Socket Set 1 N/A (C-Installer MPV) *

Offshore Debris Clearance
(1x C-Installer MPV,
1x Kirt Chouest
MPV) *

Offshore
(1x C-Installer MPV,
1x Kirt Chouest
MPV) *

Offshore
(1x C-Installer MPV,
1x Kirt Chouest
MPV)

5 ROV Knife 2 N/A

6 Hydraulic Cutter 2 N/A

7 17D Torque Tool, Class 1-4 2 N/A
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Element Description szrt\atlilty (if :::Ii:‘:l:t')le) Storage Location Function / Use
Combined
1 8 foot x 20 foot Tooling and Spares Container 3 N/A Onshore Storage/
Maintenance
2 ROV Inspection Camera 2 N/A Offshore Site Survey
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
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Element Description

Total
Quantity

Part No.
(if applicable)

Storage Location

Function / Use

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 Subsea Dispersant
Injecti
23 |HFL Deployment Frame 1 PN-ASY-000000556 Onshore niection
(c/w 2x deployment racks and 2x 500' sections of
1" 5K HFL)
24  |Dispersant Wand Kit 1 PN-ASY-000000521 Onshore
(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)
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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 EMGL. As part of their IMO
certification, flag state requirements, and EMGL requirements, the major vessels supporting
EMGL 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 EMGL’s onshore and offshore operations, including shorebases,
support vessels, drill ships, will be available for rapid onsite deployment in the event of an
incident.

Each ERT will have an 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 Drills, exercises, and simulations; and

e Training
6.2 Tier Il Resources

The EMGL Incident Management Team (IMT) is responsible for mobilizing additional offsite
resources to coordinate a Tier Il response. The EMGL IMT is activated when an oil spill
response escalates from Tier | to Tier .

In-country equipment and trained personnel to support the EMGL IMT are available through the
Guyanese terminals and shorebases supporting EMGL 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.

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
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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, EMGL
would immediately activate additional resources such as ExxonMobil’'s RRT and OSRL per
Section (see Tier lll Arrangements Section 2) early in an incident response operation.

In addition, the EMGL 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 EMGL 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 EMGL IMT is responsible for mobilizing additional offsite resources to coordinate a Tier Il
response. The EMGL 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 EMGL is the Emergency Preparedness and Response Coordinator
for Americas RRT, who can initiate activation following instructions from the EMGL Country
Manager or designated representative. Although organized geographically, resources from all
RRT units can be mobilized to support the EMGL IMT.

The RRT is organized in accordance with the Incident Command System (Figure -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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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 EMGL 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 Centre will
be established by the Americas RRT.

6.3.2 Oil Spill Response Limited (OSRL)

EMGL is a Participant member with OSRL and has a worldwide contract in place with OSRL,
and therefore has immediate access to Tier Ill technical advice, resources, and expertise 365
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days a year on a 24-hour basis. Table 6-9 summarizes the OSRL service level agreement (SLA)
available to EMGL.

Table 6-9: OSRL Service Level Agreement Summary

Service Standard 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 I: OSRL Notification Form
The Duty Manager will speak with and advise EMGL immediately, or call EMGL back
within 10 minutes.
Nominated OSRL must receive an official mobilization authorization from one of EMGL’s
Contact Nominated Call-Out Authorities however anyone can notify OSRL.

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, EMGL can mobilize up to 50 percent of the global stockpile.
If there is more than one spill, EMGL can mobilize 50 percent of what remains.

Dispersant If there was an incident, the spiller is entitled to 50 percent of the ~680 m? of
stockpile dispersant 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
equip‘:nent C-130 Hercules Singapore, 13,000 litres 2,000 nm in 8 hours
(1x aircraft) Seletar
Boeing 727 UK, Doncaster |17,500 litres 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.
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 modelling 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
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1 x Qil spill response manager
15 x Spill response specialists / responders
1 x Logistics Service branch coordinators

Service Standard Membership Type: Participant
Response OSRL will provide the following response personnel on a first come, first served basis:
Personnel 1 x Senior oil spill response manager

A Technical Advisor can be dispatched to offer support to EMGL 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.

m3 = cubic metre

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
Corporation (MSRC)

+1 (732) 417-0175 | +1 (703) 326-5609 http://www.msrc.org

Spill Response Equipment Dispersant aircraft, dispersants, mechanical response equipment,

communications equipment, vessels, capping stacks

6.3.4 Boots & Coots

EMGL has a subscription with Boots & Coots (in Houston, Texas, USA) for access to the

Boots & Coots Global Rapid Intervention Package (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 five days to the well
site, assuming no debris removal activities are required. Once deployed, final capping
operations could occur to shut in the well. Boots & 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
Boots & Coots

Toll-Free Internet

+1 (844) 307-8094| +1 (281) 931-8884 |https://www.halliburton.com/en/integrated-
services/well-control-prevention-
services/well-control-response

Spill Response

Equipment

Capping stacks, debris removal equipment, and other associated equipment
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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 !
Add Energy

Primary
+47 66 98 32 90

Secondary

+1 832 604 7326

Internet
https://addenergy.no/

6.3.6 Global Dispersant Stockpile

The Global Dispersant Stockpile (GDS) is an additional 5,000 cubic metres (m?) 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.

Table 6-13: OSRL GDS Quantities and Locations

Dispersant Quantity (m3) 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 EMGL mobilization responsibilities depend on the location of the stockpile (see
Figure -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 Ill equipment.

The GDS stockpile would complement the EMGL'’s in-country dispersant stockpile.
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Figure 6-2: GDS Mobilization Responsibilities

EMGL would mobilize the GDS through the OSRL Duty Manager. EMGL can mobilize

100 percent of the GDS for a single incident; 5,000 m? is available to support both a subsea
and/or surface response. The quantity of dispersant that is currently on hand in Georgetown is
adequate to support the immediate response efforts, allowing 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 two days.

Arrival of Tier Il equipment and the SLA dispersant is expected in Cheddi Jagan International
Airport within two to three days of callout. The re-supply to EMGL response operations will be
arranged between EMGL and the dispersant manufacturers.

EMGL 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 authorised 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.
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6.3.7 Subsea Well Response

EMGL has access to the OSRL SWIS, Oceaneering, Wild Well Control, Trendsetter
Engineering, and Boots & Coots equipment.

Note: The following two conditions of the Yellowtail Development Permit (20210406-
YTPEX; signed April 2022) will be met which will supplement the equipment outlined
in section 6.3.7:

9.13  Within thirty (30) months of receipt of this Permit, the Permit Holder shall
procure a Capping Stack to be maintained, tested, and stored in Guyana.

9.15  Within twenty-four (24) months of receipt of this Permit, the Permit Holder shall
supplement its in-country First Response Toolkit (FRT) to include heavy debris removal
equipment and any additional elements of the Essential FRT in accordance with GIIP.

The OSRL SWIS provides EMGL 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;
¢ Intervention equipment;
e Dispersant hardware application system®; and

e (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;
e 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 GRIP in Houston, Texas (USA), for
which EMGL 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 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).

Through the subscription to access the Boots & Coots GRIP system, the capping stack
deployment to the well site is possible within 5 days, assuming no debris removal activities are
required. As this capping stack can arrive ahead of the capping stack from OSRL, EMGL would
activate this stack first. Once deployed, the final capping operations would occur and the well
could be shut in within 12 hours (planning standard). Therefore, oil spill modelling for the WCD
scenarios has been based upon a 5.5-day installation of the capping stack and the cessation of

6 Dispersant must be mobilized simultaneously through the OSRL GDS service via EMGL IMT.
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oil flowing from the well, and that timing is therefore reflected in the mitigated scenarios
modelling discussed herein.

Figure 6-3: Sea Mobilization Responsibilities for OSRL and ExxonMobil

RESPONSIBILITY

TRANSFER OF CUSTODY
AT THE QUAYSIDE

EQUIPMENT BASE: PRE-DEPLOYMENT LIFTING / LOADING ONTO
OWNERSHIP OF EQUIPMENT TRANSPORT TO ASSEMBLY & TEST CHARTER VESSELS VESSEL OF OPPORTUNITY
FACILITIES OWNERSHIP QUAYSIDE OF OPPORTUNITY RESPONSIBILITY—ExxonMobil

(If requested) (Support available from OSRL)

EQUIPMENT MAINTENANCE

w2

MOBILIZATION FLOW
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RESPONSIBILITY
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Figure 6-4: Air Mobilization Responsibilities for OSRL and ExxonMobil

Additionally, the OSRL capping stacks located in Norway and Brazil can be deployed in
approximately nine 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 three 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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Note: Flow chart above is intended to capture the key activities associated with equipment mobilization.

Figure 6-5: OSRL-SWIS Equipment Mobilization Process
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Note: Flow chart above is intended to capture the key activities associated with equipment mobilization.

Figure 6-6: Boots & Coots Equipment Mobilization Process
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7. EXERCISES AND TRAINING

EMGL conducts regular oil spill training courses and exercises (tabletop and field) for its
operations in Guyana. Training, drills, and exercises familiarize emergency response personnel
with their roles and responsibilities in the event of an oil spill and provide measurement of
preparedness. ExxonMobil conducts exercises for operations around the world. In the event of a
significant release in Guyana, response experts from ExxonMobil and Tier Il OSROs such as
OSRL would support the response to that spill from local, regional, and/or international
response centres, as necessary.

7.1 Oil Spill Training

Training requirements depend on an individual’s role on the IMT and emergency response
experience. There is some overlap between the IMT and the ERT training. This is beneficial as
it 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.

EMGL ERT and IMT members, including the ExxonMobil America’s RRT, will receive 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 Training on practical aspects of oil properties, response
techniques, health and safety, boom and skimmer deployment,
dispersant application, use of sorbents, shoreline clean-up,
debris/waste handling and disposal and wildlife casualties.

Level 2 On-Scene Incident |Training in oil spill behavior, fate and effects, spill assessment,
Commanders and |operations planning, containment, protection and recovery,

Key ERT Leaders |dispersant use, shoreline clean-up, 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 |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.

7.2 Incident Command System Training

EMGL ERT and IMT members, including ExxonMobil Americas RRT, will receive the
appropriate ICS Training listed in Table 7-2 based on their roles and responsibilities.

Rev 14 73 March 2024



ExxonMobil Guyana Limited (EMGL) Oil Spill Response Plan for Guyana Operations
7. Exercise and Training

Table 7-2: ICS Training Course Information
(0333 Oil Spill Incident Course Outline

Course Response
Level Personnel

A web based course aimed at introducing the ICS, basic 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.

100

Tactical Response |This course is also web based that builds on the foundation information
Team Members from ICS 100. ICS 200 is required for first level supervisors involved in
responding to the incident at the site, Site Response Team. Completing
200 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.

This course provides description and details of the ICS organization
and operations in supervisory roles on expanding incidents. Topics
covered include: organization and staffing, resource management,
Unified Command, transfer of Command, event and incident planning,
air operations and establishing incident objectives.

On-Scene Incident

Commanders, Key

ERT Leaders and
IMT

300

7.3 OQil 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 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 EMGL
Management team, which is approved by the EMGL 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

Exercise Type Description and Purpose Frequency

OSRP
Orientation

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 sections 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 test emergency alerts
communication and update EMGL'’s call out lists. These tests are done
using the ExxonMobil MIR3 Emergency Alert and conducted over the
mobile app, email, text message or phone call. Site specific notification
and communication exercices with the ERT are conducted over the radio
or telephone, depending on the source of the 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 one-to-two-2 hours and can be held at any time
of the day or night.

Quarterly

Practical Qil
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 four-to-eight hours.

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 two-to-eight 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
(e.g., with other
Operators or
Regulators)

Joint exercises provide a realistic simulation by combining the full scale oil
spill response equipment deployment and tabletop incident management
to handle a major spill scenario. The spill scenario involves major
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 EMGL'’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.

At least thirty (30) calendar days before the conduct of the exercises,
EMGL will inform the EPA, in writing, of the dates of the exercises.

The appropriate documentation evidencing the conduct of the exercises,
will be submitted no later than thirty (30) calendar days following the
excercise, and will include information concerning the:

a. type of exercise;

b. date and time of the exercise;
C. description of the exercise;

d. objectives met; and

e. lessons learned.

Every 3
Yearsab

a Covers exploration and production operations.
b Oil Spill Response Plan (OSRP) will be exercised twice before April 2025.
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APPENDIX A — SPILL MODELLING CONCEPTS AND APPLICATIONS

This appendix describes the modelling methodology and attributes necessary to conduct
plausible oil spill models for the identified unplanned hydrocarbon release scenarios.

A.1. Modelling 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 deepwater 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 Impact Model Application Package) 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 Ocean Science (“RPS”), is a fully three-dimensional and time-
varying oil spill model system capable of analysing 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 for the US Department of the Interior as the basis of Comprehensive
Environmental Response, Compensation and Liability Act of 1980 NRDA regulations for Type A

" RPS Group
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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 Modelling 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 95th 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 modelling 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.

EMGL has deployed and maintained a series of deepwater current profile moorings and
meteorological station buoys in the Stabroek Block, offshore of Guyana (RPS 2016; RPS
2017a, b, c). 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.
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Wind observations from the meteorological station buoys were compared to the US Navy Global
Environmental Management (NAVGEM) model prediction and current observations were
compared to the Hybrid Coordinate Ocean Model (HYCOM) model predictions previously
utilized in modelling analyses.

The SAT-OCEAN current model used in the oil spill modelling 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 modelling were
appropriate for the Liza Phase 2 and Payara spill modelling.

A.5. Spill Modelling 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.

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
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animals at the sea surface. Surface oil is often expressed in units of grams per square metre
(9/m?), where 1 g/m? corresponds to an oil layer that is approximately one 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 um 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 um thick; NRC 1985). Crude
and heavy fuel oil greater than one millimetre (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 modelled 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: Oil Thickness (um) and Appearance on Water

Minimum Maximum \ Appearance
0.05 0.2 Colourless 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 modelling for this project (1 ym
for surface oiling and 1 um for shoreline oiling). All predictions of the probability of shoreline
oiling and sea surface contamination are based on these oil thickness thresholds.

Table A-2: Oil Thickness Thresholds for Sea Surface and Shoreline Oiling

Threshold Threshold Threshold Rationale
Type (Mass/Unit (Thickness) (Socioeconomic, Environmental)

Area)

A conservative environmental threshold for consideration of
Water 0.001 mm sublethal effects on birds, marine mammals, and sea turtles
Surface from floating oil.
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Threshold Threshold Threshold Rationale
Type (Mass/Unit (Thickness) (Socioeconomic, Environmental)

Area)

QOilon 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 clean-
up on amenity beaches, and affect shoreline recreation and
tourism.

A.7. Determination of Worst-Case Discharge Requirements

There are no regional or Guyana-specific standards for determining a worst case discharge
(WCD) volume; thus, for the purposes of this plan considered US requirements as generally
accepted practice and approach. The U.S. Department of Interior Bureau of Safety and
Environmental Enforcement’s (BSEE) Oil Spill Preparedness Division (OSPD) is responsible for
developing and managing regulations that supervise industry’s preparedness to contain,
recover, and remove oil discharges from offshore facilities. As required by the U.S. Federal
Water Pollution Control Act and the Oil Pollution Act of 1990, these regulations require the
operators of these offshore facilities submit an Qil Spill Response Plan (OSRP) that outlines the
procedures they have in place and the spill Guyana has not established a mechanism for the
determination of a Worst Case Discharge (WCD) or Most Credible WCD and therefore this plan
is aligned with the guidelines as established by response resources they would contact in order
to respond, to the maximum extent possible, to their WCD. It is important to note these U.S.
laws and regulations are being cited only for guidance in conducting the modelling.

BSEE guidelines on WCD are published in the US Department of Interior BSEE Worst Case
Discharge Analysis (Volume |, February 2016). Although WCD modelling 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.

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.
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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.

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 modelling of this scenario
supports oil spill response planning, it represents an operational condition that is highly unlikely
to be encountered during drilling operations. However, EMGL’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.
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APPENDIX B — OFFSHORE SPILL MODELLED RESULTS

This appendix summarizes the Development Projects stochastic and deterministic modelled
results and provides a description with results for the oil spill modelling conducted. In addition,
stochastic and deterministic modelled results for exploration drilling is included.

As indicated in Table 3-2: Modelled Scenarios by Offshore 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 modelled as well to inform response planning. As the locations of the
Projects and the volumes for the surface releases did not create discernible differences in the
modelling done for earlier projects, these hypothetical releases are used to establish the
guidance for planning and response actions for those scenarios. However, modelling of
wellhead Most Credible WCD (MCWCD) and WCD were carried out and results are presented
in the following sections.

B.1. Payara Development Project Oil Spill Modelling

B.1.1. Payara Development Project Oil Properties

The physical and chemical properties of the oil are used by the OILMAPDEEP and SIMAP (Spill
Impact Model Application Package) 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 modelling 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.

Table B-1: Properties of the Crude Oil Used in the Spill Modelling
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 centimetre

B.1.2. Payara Stochastic Modelling Results — Unmitigated

Stochastic simulations provide insight into the probable behaviour 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
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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 modelling 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 percent
on the coast of Trinidad and Tobago. Lower shoreline oiling probabilities (5-30 percent ) 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
kilometres though 1,355 kilometres). 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) = Payara Water Surface Results — 250 Barrel Scenario (Unmitigated)

Figure B-1: Top Panel — Probability of surface oiling above a Figure B-2: Top Panel — Probability of surface oiling above a
minimum thickness of 1 ym from June through November for a minimum thickness of 1 ym from June through November for a

50 bbl release of Marine Diesel. Bottom Panel — Minimum time for 250 bbl release of Marine Diesel. Bottom Panel — Minimum time for
surface oil thickness to exceed 1 ym. Inset Panel — Detail. surface oil thickness to exceed 1 ym. Inset Panel — Detail.
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B.1.4. Payara Marine Diesel (December through May)

Payara Water Surface Results — 50 Barrel Scenario (Unmitigated) Payara Water Surface Results — 250 Barrel Scenario (Unmitigated)

Figure B-3: Top Panel — Probability of surface oiling above a Figure B-4: Top Panel — Probability of surface oiling above a
minimum thickness of 1 ym from December through May for a minimum thickness of 1 ym from December through May for a

50 bbl release of Marine Diesel. Bottom Panel — Minimum time for 250 bbl release of Marine Diesel. Bottom Panel — Minimum time for
surface oil thickness to exceed 1 um. Inset Panel — Detail. surface oil thickness to exceed 1 ym. Inset Panel — Detail
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B.1.5. Payara Crude Oil (June through November)

Payara Water Surface Results — 50 Barrel Scenario (Unmitigated) Payara Water Surface Results — 2500 Barrel Scenario (Unmitigated)

Figure B-5: Top Panel — Probability of surface oiling above a Figure B-6: Top Panel — Probability of surface oiling above a
minimum thickness of 1 ym from June through November for a minimum thickness of 1 ym from June through November for a
50 bbl release of Crude Oil. Bottom Panel — Minimum time for 2500 bbl release of Crude Oil. Bottom Panel — Minimum time for
surface oil thickness to exceed 1 um. Inset Panel — Detail. 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)

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 minimum thickness of 1 ym from December through May for a
50 bbl release of Crude Oil. Bottom Panel — Minimum time for 2,500 bbl release of Crude Oil. Bottom Panel — Minimum time for
surface oil thickness to exceed 1 ym. Inset Panel — Detail. 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)

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 pm.
Inset Panel — Detail.
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B.1.8. Payara Wellbore Fluids (December through May)

Payara Water Surface Results — Maximum WCD: 202,192 BPD Scenario for 30 Days (Unmitigated)

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 uym. 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 percent ) 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 kilometres though 1,355 kilometres). 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 modelled for 10 days. Scenarios for the mitigated
202,192 BPD Maximum WCD scenario were modelled 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 5.5 days, assuming no debris removal activities are required.

Rev 14 97 March 2024



ExxonMobil Guyana Limited (EMGL) Oil Spill Response Plan for Guyana Operations
B. Offshore Spill Modelled Results

Once deployed, final capping operations would occur and the well could be shut in. The WCD
releases that were analysed 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 minimise 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 Etkin 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 3.9 2.6 0.0 90.1 3.4
Diesel Release — Summer
Season

Payara FPSO 50 bbl Marine <01 29.8 0.0 65.5 4.6
Diesel 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 60.6 1.9 5.3 26.5 5.7
Crude Release — Summer
Season

Payara FPSO 50 bbl Payara 10.7 0.2 411 42.6 54
Crude Release — Winter Season

Payara FPSO 2,500 bbl Payara 52.9 0.2 16.1 25.3 5.6
Crude Release — Summer
Season

Payara FPSO 2,500 bbl Payara 69.2 0.0 0.6 24.7 55
Crude Release — Winter Season

Mitigated Payara FPSO 2,500 0.0 62.4 0.0 23.4 13.7
bbl Payara Crude
Release — Summer Season

Mitigated Payara FPSO 2,500 0.0 62.6 0.0 23.4 13.9
bbl Payara Crude
Release — Winter Season
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Scenario Surface = Water Column Ashore Evaporated Degradation

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)

Mitigated Payara Wellhead 2.4 30.0 1.1 71 56.8
940,275 bbl (202,192 bpd)
Payara Crude

Release — Summer Season
(Maximum WCD)

Mitigated Payara Wellhead 4.7 27.4 29 7.3 55.8
940,275 bbl (202,192 bpd)
Payara Crude Release — Winter
Season (Maximum WCD)
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B.1.10. Payara Marine Diesel (June through November)
Payara 50 Barrel Scenario (Unmitigated) Payara 250 Barrel Marine Diesel Scenario (Unmitigated)
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).

Rev 14 100 March 2024



ExxonMobil Guyana Limited (EMGL) Qil Spill Response Plan for Guyana Operations

B. Offshore Spill Modelled Results

B.1.11. Payara Marine Diesel (December through May)

Payara 50 Barrel Scenario (Unmitigated) Payara 250 Barrel Marine Diesel Scenario (Unmitigated)

Figure B-13: Unmitigated area swept results for the 95th Figure B-14: Unmitigated area swept results for the 95th
percentile surface area oiled 50 bbl Marine Diesel release during  percentile surface area oiled 250 bbl Marine Diesel release during
Dec-May season. Area swept is displayed in dark blue, surface Dec-May season. Area swept is displayed in dark blue, surface oil
oil droplets remaining at the end of the 10-day scenario are droplets remaining at the end of the 10-day scenario are
presented in black, and shoreline oiling is displayed in red (none presented in black, and shoreline oiling is displayed in red (none
in this scenario). in this scenario).
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B.1.12. Payara Crude Oil (June through November)

Payara 50 Barrel Scenario (Unmitigated) Payara 2,500 Barrel Crude Oil Scenario (Unmitigated)

Figure B-15: Unmitigated area swept results for the 95th percentile = Figure B-16: Unmitigated area swept results for the 95th

minimum time to shoreline 50 bbl Crude Oil release during June percentile minimum time to shoreline 2,500 bbl Crude Oil
through November season. Area swept is displayed in dark blue, release during June through November season. Area swept is
surface oil droplets remaining at the end of the 10-day scenario are displayed in dark blue, surface oil droplets remaining at the end
presented in black, and shoreline oiling is displayed in red. 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)

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)
Figure B-18: Unmitigated area swept results for the 95th Figure B-19: Unmitigated area swept results for the 95th
percentile minimum time to shoreline 50 bbl Crude Oil release percentile minimum time to shoreline 2,500 bbl Crude Qil release
during December through May season. Area swept is displayed during December through May season. Area swept is displayed in
in dark blue, surface oil droplets remaining at the end of the 10- dark blue, surface oil droplets remaining at the end of the 10-day
day scenario are presented in black, and shoreline oiling is scenario are presented in black, and shoreline oiling is displayed
displayed in red. in red.
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Payara 2,500 Barrel Crude Oil Scenario (Mitigated)

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)

Payara Maximum WCD: 202,192 BPD Crude Oil Scenario for 30
Days (Unmitigated)

Figure B-21: Unmitigated area swept results for the 95th percentile
minimum time to shoreline 202,192 bbl/day Crude Qil 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.

Payara Maximum WCD: 202,192 BPD Crude Oil Scenario for 5 Days
(Mitigated)

Figure B-22: Mitigated area swept results for the 95th percentile
minimum time to shoreline 202,192 bbl/day Crude Qil 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 Payara Maximum WCD: 202,192 Barrel per Day Scenario for 5 Days
Days (Unmitigated) (Mitigated)
Figure B-23: Unmitigated area swept results for the 95th Figure B-24: Mitigated area swept results for the 95th percentile

percentile minimum time to shoreline 202,192 bbl/day Crude Oil minimum time to shoreline 202,192 bbl/day Crude QOil release
release (Maximum WCD) for 30 days during December through  (Maximum WCD) for 5 days during December through May season.

May season. Area swept is displayed in dark blue, surface oil Area swept is displayed in dark blue, surface oil droplets remaining
droplets remaining at the end of a 54-day scenario are at the end of a 54-day scenario are presented in black, and
presented in black, and shoreline oiling is displayed in red. shoreline oiling is displayed in red.
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B.2. Yellowtail Development Project Oil Spill Modelling

B.2.1. Yellowtail Development Project 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 Development Project Spill
Modelling

Density Viscosity API Gravity Pour Point (°C) Maximum Water

(g/lcm?® at 15°C) Content (%)
0.8558 11 @ 15°C 325 -24.0 31

°C = degrees Celsius; APl = American Petroleum Institute; cP = centipoise; g/cm® = grams per cubic centimetre

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 modelling is a continuation of previous
modelling 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
modelling for the Yellowtail discharge location.

Consistent with Spill Modelling Concepts outlined in Appendix A, four hypothetical spill
scenarios were modelled by RPS. The spill scenarios include 30-day loss-of-well-control of a
Medium Crude oil modelled 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.

B.2.3. Model Scenarios

One s