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1 environment plan summary

The Wheatstone Project Wheatstone Well Intervention and Infill Drilling
Environment Plan Summary (Table 1-1) has been prepared from material provided
in this Environment Plan, and as required by regulation 11(4) of the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009:

Table 1-1: Environment Plan summary

Regulation = EP summary material requirement Relevant Section of the EP

11(4)(a)(i) the location of the activity Section 2.2, Section 3.1.1
11(4)(a)(ii) a description of the receiving environment Section 4, Ref. 17
11(4)(a)(iii) | a description of the activity Section 3
11(4)(a)(iv) | details of environmental impacts and risks Section 7
11(4)(a)(v) a summary of control measures for the activity Section 7
11(4)(a)(vi) | a summary of the arrangements for ongoing Section 8

monitoring of the titieholder’s environmental

performance

11(4)(a)(vi) | a summary of the response arrangements in the Section 7.17, Ref. 2*
oil pollution emergency plan

11(4)(a)(vii)) | details of consultation already undertaken, and Section 6
plans for ongoing consultation

11(4)(a)(ix) | details of the titleholder's nominated liaison Section 2.4
person for the activity

MAvailable at: Appendix A
*Available publicly at: https://docs.nopsema.gov.au/A748691
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2.1

2.2

introduction

Overview

Chevron Australia Pty Ltd (CAPL) Wheatstone Liquefied Natural Gas (LNG)
assets (Wheatstone Project) produce hydrocarbon fluids from offshore fields,
transports these fluids through flowlines to the Wheatstone platform (the platform)
for initial processing, and then transport gas and condensate through the trunkline
to the onshore gas plant for further processing. Resultant LNG and condensate
are exported by vessels to the international market, and gas is available to the
domestic market via a tie-in with the existing Dampier to Bunbury Natural Gas
Pipeline.

Development of the Wheatstone Project is to be phased over time. To date, nine
wells (seven Wheatstone, two lago) have been drilled and completed within the
Wheatstone and lago fields located in licences WA-46-L, WA-47-L, and WA-48-L
(Figure 2-1). Additional production wells will be drilled within the same production
licences (either WA 46-L, WA-47-L, or WA-48-L), with the number of subsequent
wells subject to reservoir performance.

CAPL has developed this Environment Plan (EP) to manage the environmental
impacts and risks for well intervention and maintenance of the operational
Wheatstone and lago production wells, as well as infill drilling and completion
activities for the next production well drilling campaign (up to seven wells).

This EP has been prepared in accordance with the requirements of the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006
(OPGGS Act) and Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (OPGGS(E)R) as administered and for
regulatory acceptance by the National Offshore Petroleum Safety and
Environment Management Authority (NOPSEMA).

Location

Activities described in this EP (which include the operational Wheatstone and lago
production wells and the additional planned production wells) are located within
production licences WA-46-L, WA-47-L, and WA-48-L; all are located off the
Pilbara coast of Western Australia (WA) (Figure 2-1). The closest production
licence to land (WA-48-L) is ~165 km off the north-west coast of WA, ~75 km north
of Barrow Island and ~40 km north-west of Montebello Islands. Existing and
indicative well locations range in depth from ~115 m to ~240 m.
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Figure 2-1: Overview of Wheatstone Infrastructure
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2.3

231

2.3.2

24

Scope

In scope

This EP relates to petroleum activities to be undertaken by CAPL consisting of
operations and works required for the proposed Drilling Campaign 2 Wheatstone
infill wells (hereafter referred to as DC2) and any well intervention or
abandonment activities, including:

e drilling and completions (Section 3.2)

¢ Mobile Offshore Drilling Unit (MODU) operations (Section 3.2.1)
o formation evaluation (Section 3.3)

o well intervention activities (Section 3.4)

e well abandonment (Section 3.5)

o field support (Section 3.7)

Out of scope
The following activities are excluded from the scope of this EP:

e operation and monitoring of production wells in both the Wheatstone and lago
fields; these are managed under the (NOPSEMA) accepted Wheatstone
Project: Start-up and Operations Environment Plan (Ref. 6) (referred to in this
Plan as the Wheatstone Operations EP)

¢ inspection, maintenance, and repairs of the Wheatstone/lago hydrocarbon
system; also managed under the NOPSEMA-accepted Wheatstone
Operations EP (Ref. 6)

e manifold and tie back installations associated with any new wells

e vessels (including emergency response vessels) transiting to or from the
Operational Area (OA) (i.e., outside of the OA); these vessels are subject to
the Commonwealth Navigation Act 2012 and not performing the petroleum
activity

e helicopters transiting to or from the OA (i.e., outside of the OA); these aircraft
are subject to the Air Navigation Act 1920, Civil Aviation Safety Regulations
1998, and the Federal Aviation Regulations and not performing the petroleum
activity.

Titleholder details

CAPL is the nominated titleholder of production licences WA-46-L, WA-47-L and
WA-48-L on behalf of the titleholder companies listed in Table 2-1. The contact
details for the titleholders’ nominated liaison person for this EP are listed in
Table 2-2.

Regulation 15(3) of the OPGGS(E)R requires that CAPL notifies NOPSEMA of a
change in the titleholder, a change to the titleholder’s nominated liaison person, or
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2.5

251

252

a change in the contact details for either the titleholder or the nominated liaison
person.

Section 286A of the OPGGS Act requires notification is provided to NOPSEMA
and the National Offshore Petroleum Titles Administrator (NOPTA) if there is a
change to a registered titleholder or contact details for the registered titleholder;
this notification is to occur within 30 days of such a change.

Table 2-1: Titleholders’ details

Nominated
Titleholders Titleholder Address

WA-46-L | Production | Chevron Australia Pty Ltd | Chevron Australia Pty

WA-47-L | Licence PE Wheatstone Pty Ltd Ltd Esp'a”ade
. Perth WA, 6000
Kyushu Electric
Wheatstone Pty Ltd (ACN: 086 197 757)
WA-48-L | Production | Chevron Australia Pty Ltd | Chevron Australia Pty | 1 The
Licence PE Wheatstone Pty Ltd Ltd Esplanade

Kufpec Australia Perth WA, 6000

(Wheatstone lago) Pty Ltd | (ACN: 086 197 757)

Kyushu Electric
Wheatstone Pty Ltd

Table 2-2: Nominated liaison person

‘ HSE Team Lead Regulatory Affairs

Company Chevron Australia Pty Ltd

ACN 086 197 757

Business address ‘ 1 The Esplanade, Perth WA, 6000

Telephone number ‘ +61 8 9216 4000

‘ ABUEnNvPIlanIinfo@chevron.com

Environmental management framework

CAPL’s operations are managed in accordance with Chevron Corporation’s
Operational Excellence Management System (OEMS), which is described in
Section 8.

Environmental policy

CAPL’s commitment to environmental management in all aspects of operations is
documented in Chevron Corporations’ Operational Excellence Policy 530
(Appendix A).

Relevant requirements

In accordance with regulation 13(4) of the OPGGS(E)R, the legislative
requirements and other requirements that apply to the petroleum activity and are
relevant to the environmental management of the activity are provided in Table 2-3
and Table 2-4.
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Table 2-3: Commonwealth legislative requirements

Legislation

Description

Requirements
relevant to the risks

associated with the
petroleum activity

Demonstration of
how requirements are
met

Regulations 2016

cause harm to human,
animal, or plant health
or the environment.

The Act provides for
managing biosecurity
risks in Australia and its
external territories. It
also provides for
managing risks related
to ballast water.

Ballast water
management plans and
certificates, and
reporting of ballast
water discharges

Australian Aims to promote Requirements include Roles and
Maritime Safety maritime safety, protect | the involvement of the responsibilities are
Authority Act the marine environment | Australian Maritime described in the OIl
1990 from pollution from Safety Authority Pollution Emergency
ships or other (AMSA) in response to | Plan (OPEP) (Ref. 2)
environmental damage | relevant spill events
caused by shipping,
and provide for a
national search and
rescue service
Biosecurity Act This Act is about Pre-arrival reporting Section 7.8
2015 managing diseases (PAR) before arrival in
Biosecurity and pests that may Australian territory

Environment
Protection and
Biodiversity
Conservation Act
1999 (EPBC Act)

EPBC
Regulations 2000

Provides for the
protection and
management of
nationally and
internationally
important flora, fauna,
ecological
communities, and
heritage places

The EP must describe
matters protected
under Part 3 of the
EPBC Act and assess
any impacts and risks
to these protected
matters

Section 4, and
Section 6

EPBC Regulations

Section 7.2, and

2000 — Part 8 Division Section 7.6
8.1 Interacting with

cetaceans

Injury or fatality caused | Section 8.4.2

to EPBC listed fauna
shall be reported

The Wheatstone
Project was approved
under EPBC Act and is
subject to approval
conditions.

The conditions are
intended for the
management of the
Wheatstone Project as
a whole, including
activities which are

Where relevant, control
measures and
reporting requirements
are consistent with
requirements of EPBC
2008/4469

Section 6, and Section
8
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Legislation

Description

Requirements
relevant to the risks
associated with the

Demonstration of
how requirements are
met

petroleum activity

beyond the scope of
this EP.

Navigation Act

Provides for vessel and

Notice to Mariners

Section 7.1, and

Ships) Act 1983
Protection of the

from Ships (MARPOL
73/78) in Australia

2012 seafarer safety, and Section 7.15
marine pollution
prevention

Navigation Act Gives effect to the Marine order 30— Section 7.15

2012 requirements under the | Prevention of collisions

i International
Protection of the C tion for th Marine order 91— Section 7.9,
Sea (Prevention onvention tor the ; ; :
. Prevention of Pollution Marine pollution Section 7.14, and
of Pollution from prevention—oil Section 7.15

Marine order 95—

Section 7.9, and

Greenhouse Gas
Storage Act 2006
(OPGGS Act)

OPGGS
Environment
Regulations 2009
(OPGGS(E)R

requires a titleholder to
have an accepted EP
in place prior to
commencement of a
petroleum activity.

The regulations ensure
petroleum activities are
undertaken in an
ecologically sustainable
manner in accordance
with an EP

accepted by
NOPSEMA before
activities commence

Sea (Harmful Marine pollution Section 7.13
Anti-fouling prevention—garbage
Systems) Act Marine order 96— Section 7.9
2006 Marine pollution
Various marine prevention—sewage
orders - )
Marine order 97— Section 7.5
Marine pollution
prevention—air
pollution
Marine order 98— Section 7.7
Marine pollution
prevention—antifouling
systems
Offshore The OPGGS(E)R An EP for a petroleum This EP, including the
Petroleum and under the OPGGS Act | activity must be OPEP (Ref. 2) and

Operational and
Scientific Monitoring
Plan (OSMP) (Ref. 3)

OPGGS
(Resource
Management and
Administration)
Regulations 2011

These regulations
require a titleholder to
have an accepted Well
Operations
Management Plan
(WOMP) in place.

The purpose of a
WOMP is to ensure
systems are in place to
manage well integrity
and well activities.

A WOMP for a
petroleum well activity
must be accepted by
NOPSEMA before
activities commence

CAPL will develop a
WOMP for the infill
drilling activities
described in this EP.
The WOMP will be
reviewed and accepted
by NOPSEMA before
activities commence.
As such, there is
currently no WOMP to
reference for infill
drilling.

The Chevron
Wheatstone Producing
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Legislation

Description

Requirements
relevant to the risks
associated with the

Demonstration of
how requirements are
met

petroleum activity

Phase WOMP (Ref. 7)
includes unplanned /
contingency well
interventions /
workovers

Underwater
Cultural Heritage
Act 2018

Provides protection for
shipwrecks, sunken
aircraft, and other
cultural heritage sites in
Australian waters

Identification of the
presence of protected
cultural heritage sites
and assessment of any
impacts and risks to
these sites

Section 4, and
Section 6

Table 2-4: Standards and guidelines

Standard/guideline

Description

Requirements
relevant to the risks
associated with the
petroleum activity

Demonstration of
how requirements
are met

international treaty that
seeks to protect
human health and the
environment from
anthropogenic

feasible, reducing
releases of mercury or
mercury compounds to
land and water.

National Light Outlines the process The EP must assess if | Section 7.4
Pollution Guidelines | to be followed where artificial lighting is
for Wildlife, there is the potential likely to affect wildlife
including Marine for artificial lighting to and identify the
Turtles, Seabirds affect wildlife; applies management tools to
and Migratory to new projects, minimise and mitigate
Shorebirds (Ref. 8) lighting upgrades and impacts and risks
where there is
evidence of wildlife
being affected by
existing artificial light
Control and International Maritime Requires a biofouling Section 7.8
Management of Organization (IMO) management plan and
Ships’ Biofouling to | guidelines for global record book to be
Minimize the management of available and
Transfer of Invasive | biofouling. maintained
Aquatic Species
(Ref. 9)
National Biofouling Department of Requires biofouling Section 7.8
Management Agriculture, Fisheries risk assessments to be
Guidance for the and Forestry (DAFF) completed
Petroleum guidance document
Production and has been developed to
Exploration Industry | assist industry
(Ref. 10) manage the risk of
marine pest
translocation and
introduction via
biofouling.
Minamata The Minamata Article 9 of the Section 7.10
Convention on Convention on Convention concerns
Mercury Mercury is an controlling, and where
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Standard/guideline

Description

Requirements
relevant to the risks
associated with the

Demonstration of
how requirements
are met

emissions and
releases of mercury
and mercury
compounds.

Australia ratified the
Convention in
December 2021.

petroleum activity

Article 11 of the
Convention concerns
disposal of mercury
contaminated waste.
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3.1

3.1.1

description of the petroleum activity

Overview

This section provides a description of the petroleum activity as required under
regulation 13(1) of the OPGGS(E)R. The description of the petroleum activity is
presented in the following sections:

e Drilling and completions — includes drilling, completions and contingency
activities (Section 3.2)

e Mobile Offshore Drilling Unit (MODU) operations—includes positioning, and
general (non-drilling) operational activities (Section 3.2.1)

e Formation evaluation (Section 3.3)

e Well intervention (Section 3.4)

e Well abandonment (Section 3.5)

e Summary of planned and contingency discharge volumes (Section 3.6)

e Field support—includes use of support vessels, helicopters, and remotely
operated vehicles (ROVs) (Section 3.7).

Location and Operational area

Currently, nine production wells are operational within production licences WA-46-
L, WA-47-L, and WA-48-L (with coordinates and approximate water depth shown
in Table 3-1). Up to seven additional production wells associated with the next
drilling campaign (DC2) will occur within the same production licences (either WA
46-L, WA-47-L, or WA-48-L). The well locations proposed for DC2 are not yet
known; however, the wells will be drilled within ~2.5 km of a centrally located
manifold. Although the final manifold locations are yet to be finalised, the locations
of all potential future manifolds are listed in Table 3-2 and shown in Figure 3-1.

The Operational Area (OA) for the petroleum activity described in this EP is
defined as a 7.5 km buffer around the six planned manifold locations and a 5 km
buffer around the nine existing wells (Figure 3-1).

The OAis located wholly within Commonwealth waters. There are no islands or
other emergent features within or adjacent to the OA. The petroleum activity
described within Section 3 of this EP will be undertaken wholly within the OA.

The OA encompasses a 500 m safety exclusion zone that will be requested
around the MODU for the duration of activities.

Table 3-1: Existing Production Well Locations

Well Name Eastings Northings Approx. Water
Depth (m)

WST-1A 318720 7798043 183.7
WST-1C 318766 7798036 183.3
WST-1D 318784 7798020 183

WST-3A-ST1 321487 7808552 228.6
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WST-3C 321495 7808506 228
WST-3D 321485 7808484 227.8
WST-3F 321445 7808458 228
IAG-1B-ST1 324664 7793733 118.5
IAG-1E 324727 7793723 118.2

Table 3-2: Indicative DC2 Manifold Locations

Manifold Name Eastings Northings Water Depth (m)

WST North 326000 7815000 237
WST Central-North 321455 7808510 228
WST Central-South 320590 7804255 204
WST South 318750 7798000 183
IA North 326716 7796877 116
IA South 324692 7793706 118

Document ID: ABU-COP-02222

Revision ID: 1.4 Revision Date: 31 July 2023 Page 23
Information Sensitivity: Company Confidential

Uncontrolled when Printed



wheatstone project
wheatstone well intervention and infill drilling environment plan

Chevron

st
”~ N
7/ N\
/ \
/ \
/ \
WA-47-L Lol
-2 A ) ’, \\
7 WST North PO
I, ,’ || A f’
! WST S Ja X
Central-North
; ! - e’ /( A
/ (] \\ A Vi
] 7 N A
I A ST « ==
,| Central-South ‘\\
/ WA-46-L \\
4 \
] \
] \
\ A \WST South |A North \
\ X
\\ |A South ’
ou )
N A ,’ ./‘\ Coastal V.
\ WA-48-L — — — aters
A 4 S o S— ey
2o / :
\ ,/
e ”
E “~——’,
Barrow
Island
Broome
Dampier
Exmputh
Carnarvon *
7
Geraldf ‘/
eraldton
/7
Perth /
7
7
&
/
.
.-
‘/
. —
Onslow : :
A Campaign 2 Manifold
N Production Well Head
A r \ State/Commonwealth Waters Bdy
? v i {1 Operational Area
Ll [ ] Production Licence

Figure 3-1: Wheatstone Project production licences, production wells, DC2 manifold

locations and OA

Document ID: ABU-COP-02222

Revision ID: 1.4 Revision Date: 31 July 2023
Information Sensitivity: Company Confidential
Uncontrolled when Printed

Page 24



wheatstone project
wheatstone well intervention and infill drilling environment plan

3.1.2

3.1.3

3.1.3.1

Timing

Drilling is planned to occur between 2024 and 2028, subject to approvals and drill
rig availability. It is expected that each infill well drilled will take approximately 65
days. This includes drilling, completing and suspending each infill well, however
this duration is indicative and subject to potential operational delays (e.g. weather,
unplanned contingencies) and final design considerations (e.g. tree option
selection).

Well intervention activities may be undertaken at any time of year during the
operation of the facilities (nominally 30 years), and may commence any time after
acceptance of this EP.

During the life of a well, an intervention may be required for a variety of reasons,
including but not limited to well equipment failure repairs, critical well component
replacement/repair, formation impairment repairs, data acquisition, well
suspension etc. Given the unknown requirements of future intervention activities,
it is not feasible to provide an estimated schedule. Therefore, for the purposes of
assessing impact and risk in this EP, Chevron will assume that any activity carried
out under this EP will take approximately 65 days.

Activities covered within this EP will be conducted 24 hours/day and 7 days/week.

Reservoir properties

The properties of the Wheatstone and lago fields are summarised in Table 3-3.

Hydrocarbon composition

Table 3-3 summarises the compositional analyses undertaken by Intertek (Ref.
198 and Ref. 199) in 2008, during the well appraisal for the Wheatstone and lago
reservoirs.

Table 3-3: Production Reservoir Properties

Property lago Wheatstone
Density (kg/m3) 783 756

American Petroleum Institute (API) 49.1 55.4

Dynamic viscosity (centipoises; cP) 0.741 0.728

Pour Point (°C) -24 -36
Condensate to Gas Ratio (bbl/MMscf) 25.4 6.9

Oil Property Category Group | Group |

Oil Persistence Classification Non-persistent Non-persistent

Three bottom-hole samples taken over the Wheatstone and lago fields during
production drilling activities indicated that the hydrocarbon compositions are
consistent with those from the appraisal wells.

The weathering and behaviour of the condensate is further discussed in the
unplanned release spill modelling in Section 7.16.
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3.1.3.2

3.1.3.3

3.2

3.2.1

3.2.2

Flow rate

All Wheatstone and lago wells have a steady-state design gas rate of 250 MMscfd
with initial transient rates up to 350 MMscfd. Reservoir inflow performance
determined from flowbacks during production drilling confirmed that flow rates
were within the expected ranges.

Drilling Campaign 2 wells

The DC2 wells are targeting the same ‘pool’ as those associated with Drilling
Campaign 1 (the previous production drilling program). A ‘pool’ is an underground
reservoir containing a common accumulation of oil or gas. Each zone of a
structure that is completely separated from any other zone in the same structure,
such that the accumulations of oil and gas are not common with each other, is
considered a separate ‘pool’.

Consequently, the hydrocarbon types and flow rates are expected to be similar to
those identified for the existing production wells, as described in Section 3.1.3.

Drilling and Completions

MODU

The rig chosen to complete activities under this EP may comprise a MODU, or
intervention vessel (collectively termed MODU). The MODU selected to complete
the activities within this EP will either be anchored or use DP depending on the
type of activity. The MODU has minimal movement capability when undertaking
drilling activities, and thus has right-of-way over other vessels.

A MODU mooring system will include two or three anchors from each corner of the
main deck that will be placed by one of the support vessels. Anchors may be
placed on the seabed and tested by the support vessels before the MODU arrives.

Disturbance footprints from anchoring systems vary, however it is estimated that
for a semi-submersible MODU with an 8- to 12-point mooring system, the
anchoring system (allowing for both anchor footprint and disturbance from anchor
chains) could be up to 13,000 m? (Ref. 12).

Well design and drilling method

An indicative overview of the base-case drilling design and method is provided in
Table 3-4. This process is subject to change, depending on individual well design
requirements and location of the well. Any changes to well design is required to be
reflected in the Well Operations Management Plan (WOMP) (Ref. 7) and any
changes would be subjected to an evaluation against the activity as described in
this Plan (see Section 8.3.2.2). An indicative casing schematic is provided for the
DC2 wells (Figure 3-2).

The drilling methodology proposes using a combination of seawater with high-
viscosity gel sweeps, water-based fluids (WBF), and Non-Aqueous Dirilling Fluids
(NADFs) as outlined in Table 3-4.

Note: Well engineering uses imperial measurements and thus measurements in
this and subsequent Sections are provided in inches.
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Table 3-4: Summary of base case drilling methodology

Hole size Casing size Cuttings discharge

location Drill fluid type

in mm in mm

Seawater with high-viscosity

42 | 1,067 | 36 914 Seabed (riserless) sweeps

26 660 20 508 Seabed (riserless) Seawater with high-viscosity

sweeps

17% | 444 13% | 340 Sea surface WBF (contingency NADF)
12v, | 311 9% | 244 Sea surface NADF

8Y%. 216 Sea surface WBRDIF

MD = measured depth

A 42" hole is to be drilled riserless to a depth of ~70 m below the seabed, and a
36” conductor casing run and cemented back to the seabed.

Once the 36” casing is set, a 26” section is to be drilled riserless to a depth of
~400 m below the seabed and a 20” casing string run and cemented to the 36”
casing shoe.

After completing the 36” hole section and installing the blow-out preventer (BOP)
and riser, a 172" hole is to be drilled to ~1,800 m below the seabed using
primarily a WBF; however, an NADF may be selected based on engineering
considerations. A 13%” casing string is then cemented in position.

Before drilling the production section of the well, pilot-hole sections may be
required to reduce geological uncertainty. The pilot hole is expected to comprise a
124" section followed by an 814" section. Both sections are proposed to be drilled
with NADF. The 1274” pilot-hole section will be drilled to a depth of ~3,000 to 3,600
m below the seabed with NADF. A 938" casing string is to be run to the bottom of
this hole section and cemented in position prior to drilling the 8 %" pilot hole which
will then be plugged and abandoned.

The 9%” casing will then be cut and retrieved from below the 13%” casing shoe. A
side-track will be performed and a 12%4” hole will be drilled to ~3,000 m to 3,600 m
depth with NADF. The 8 %2” x 9 7/8” production hole will be drilled with a Water
Based Reservoir Drill-In Fluid (WBRDIF). This drill in fluid is reused but is
discharge at the end of the drilling program.
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Depth Depth | Deviation

Schematic Description m MDERT |m TVDERT|  Deg
7" AMC Tubing Hanger,Alloy 718, /w 6.125" SRP Profile 114.6 114.6 0
7" 32 #, TN Blue, L80 13 Cr Tubing Hanger Pups
36" Conductor 217 217 0
9-5/8" 47 #, TN Blue, L80 13Cr Tubing
20" Casing 547 547 1.5
7" ONYX-7.5SS TRSV jw 7-5/8" 35.8% ,TN Blue , (BOT) 800 800 35
(Alloy 718 -Non-Equalising /w 5.813" RPT profile)
9.5/8" 47 #, TN Blue, L80 13Cr Tubing
TTOC 500m befow 20" shoe.
7-5/8" 35.8#, TN Blue, L80 13Cr PDHG Mandrel 2183 2046 45
(BOT - Dual SureSens 175 )
13-5/8"x 9-5/8" 13Cr RAexlock Ill Liner Hanger fw ZXP Packer | 2213 2066 47
7-5/8" 35.8 #, TN Blue, L80 13 Cr Tubing (85% Coupling)
13-5/8" 88.2 #, TN Blue,TN95HS Casing 2263 2100 47
7" 32 #, TN Blue, L80 13Cr Tubing (2 joints)
9-5/8" x 7" Premier{BOT) Removable Packer 2463 2232 48
(Hydrostatic/ hydraulic set - Alloy 718 mandrel)
7" x 5.75" RPT Landing Nipple, Top No-Go 2493 2252 48
Wireline Re-entry Guide ( self aligning ) L80 13Cr
9 5/8" Rentry Guide (SLB)
7" 32# Tubing
9-5/8" X 6" QUANTUM Max Packer c/w PBR, Circ. Sleeve 3676 3027 49
(circ sleeve straddled post GP) (SLB)
9 5/8" X 6" QUANTUM Anti-Swab Extension (SLB) 3677 3028 49
FS2 -Reservoir Isolation Valve (HAL) 3687 3028 49
9 5/8" Quick Connect (SLB) 3692 3037 49
9-5/8" 47 # L80 13Cr Liner 3775 3092 50
OHGP
5-1/2" 20 # L80 13Cr screen with 2 eccentric shunt tubes
(Shroud OD=7.730",Screen OD=6.05",Centralizers=8.25") (SLB)
Bottom Sand Screen 3914 3181 50
81/2" x 9 7/8" Open Hole 3914 3181 50

Figure 3-2: Schematic of a Typical Wheatstone Production Well
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3.2.3

Drilling fluids and cuttings handling and disposal

Both the 42” and 26” hole sections are to be drilled with seawater and high-
viscosity gel sweeps, with cuttings circulated to the seabed.

The high viscosity sweeps will comprise ~90% sea water, with the remaining
~10% made up of drilling fluid additives that are either completely inert in the
marine environment, naturally occurring benign materials, or readily
biodegradable organic polymers with a very fast rate of biodegradation in the
marine environment. Drilling additives typically used include: sodium chloride,
potassium chloride, bentonite (clay), cellulose polymers, guar gum, and calcium
carbonate.

Once the top-hole sections are complete, installation of the riser and BOP
provides a conduit back to the MODU, forming a closed circulating system. As
such, primary and secondary solids control equipment onboard the MODU
removes cuttings from drilling fluids before being recirculated back to the well.
Solids control equipment shall include:

e shale shakers
e centrifuge(s)
e cuttings dryer.

Various shaker screen mesh sizes can be used to remove a specific cuttings
particle size, thereby optimising drilling fluid physical properties. Cuttings
discharged are expected to range from very fine (20 ym) to very coarse (<1 cm
diameter) after removal from the drilling fluid.

Cuttings are expected to comprise predominantly claystone, marl, and calcilutite
from the upper sections of the wellbore, and sandstone and siltstone from the
lower sections of the well. An indicative cuttings volume of ~606 m3 (based on the
volume of the existing production wells) is expected to be generated per well, but
actual volumes will depend on the final depth and drilling of each well (e.g., actual
total depth, lost circulation, well washout, potential re-spud, etc.).

Throughout the drilling program several different fluids shall be circulated into the
well in a closed system including, but not limited to, NADF, WBF, sea water, and
kill-weight brine. During the displacement of one fluid to another, there is an
interface mixture of both fluids. This interface mixture may be discharged
depending on its content. Drilling fluids are supplied to CAPL by a business
partner (contractor) who is required to ensure and demonstrate that heavy metal
constituents (mercury and cadmium) of weighting fluid (barite) meets contract
specifications. Further control measures are described in Section 7.10. The NADF
tanks on the MODU are cleaned when drilling operations are completed, and after
NADF has been removed from the tanks. Volumes of residual NADF are
consolidated and recovered by mechanical means (e.g., squeegee, mud vacuum)
before tank washing, dilution, and discharge. NADF tank washing residue (verified
to comprise <1% residual hydrocarbon) may be discharged into the marine
environment.
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3.24

3.25

Information collated for the nine wells associated with the Wheatstone production
drilling program was interrogated to provide an indicative (average) volume of
drilling fluids and cuttings discharged per well, as listed in Table 3-6.

Table 3-5 Indicative Volume of Fluids and Cuttings per Production Well

Discharge Type ‘ Average Volumes (m?3)

WBF 2269
Suspension and completion fluids (Brine) 1163
Wellbore Clean-Up Fluid discharge (NADF Brine Interface) 76
NADF Tank Washing 90
Cuttings (WBF Sections) 463
Cuttings (NADF Sections) 143

Cementing operations

On completion of the top-hole sections, a casing is to be inserted and the annulus
between the casing and the hole sealed with cement. For the conductor and
surface casing, a cementing product is pumped until returns are observed at the
seabed.

On liner cement jobs, occasionally small quantities of cement products and spacer
may be circulated (discharged) out of the well from above the top of the liner.

Wherever possible, the cement line flush volumes are included in the planned
cement jobs. When a job is completed, the cement unit is cleaned and the
residual cement discharged overboard. The discharge volumes of residual cement
products are in the order of ~10 m3.

In the rare event that the cement products become contaminated, the entire
volume may need to be discharged. In this instance, volumes in the order of ~48
m3 may be discharged to sea.

Indicative volumes of discharges from cementing operations are provided in
Table 3-6.

Blowout preventer installation and testing

A BOP is installed after completion of the top-hole sections. ABOP consists of a
series of hydraulically operated valves and sealing mechanisms (annular
preventers and ram preventers) that are normally open to allow the drill fluid to
circulate up the marine riser to the MODU during drilling.

A BOP is to be used for the drilling and completion program to provide an
additional barrier to prevent a loss of well control (LOWC) event. The BOP is used
to close in the well in the event of an influx or kick, in which the hydrostatic
pressure the wellbore fluid is exceeded by the formation pressure. The MODU’s
high-pressure circulating system would be used in this event, after closing of the
BOP, to remove the influx from the well and regain hydrostatic overbalance. The
annular and ram preventers are used to shut in around various tubulars in the
well, while the blind shear rams are designed to shear the pipe and seal the well.
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3.2.6

3.2.7

3.27.1

Once installed, regular function and pressure tests are undertaken; function tests
will be undertaken weekly except in exceptional circumstances. Function testing is
undertaken by activating the hydraulic control system aboard the MODU to
pressurise the rams within the BOP stack.

The BOP control system discharges control fluid into the sea upon operation. A full
function test to close and open all rams and annulars discharges ~2.5 m3 of
diluted control fluid. The control fluid is a water-soluble product and is diluted to 1—
3% with potable water for use. The fluid is fully biodegradable and expected to
readily disperse after discharge from the BOP.

Note: Pressure-control equipment other than a BOP may be used for well
intervention works; however, the activities are not considered to be any different.

Well suspension following drilling

Well suspension involves setting a retrievable suspension packer within the well.
The suspension packer provides a secondary barrier, isolating the formation and
ensuring well integrity is maintained while the wells are temporarily suspended.

For a horizonal tree, following installation of the suspension plug, a wellhead cap
may be installed to provide mechanical protection to the wellhead and protect it
from marine growth. To inhibit marine growth or corrosion, a biocide and corrosion
inhibitor are either injected or placed within the wellhead cap. The wellhead cap
can hold <1 m? of dilute corrosion inhibitor / biocide mixture. At this stage, there is
no release to the environment; however, when the wellhead cap is removed, the
fluid is discharged to the environment.

Following the installation of a suspension packer in a well with a vertical tree, a
debris cap will be installed on the tubing head spool.

Completions and tree installation

Section 3.2.7.1 below outlines the completions and subsea tree installation
operational steps while using a vertical tree whereas section 3.2.7.2 covers a
horizontal tree.

Run completions and vertical tree installation
Completions

The completion will be run following well suspension in the scenario of a vertical
tree installation.

A tubing hanger spool is installed over the last casing string. Installation of the
tubing hanger spool enables the internal profile, landing shoulder, and orientation
helix guide for the tubing hanger.

The previously installed retrievable suspension packer is then removed from
wellbore, and the fluid within the wellbore is replaced with filtered brine. The
displaced fluid is collected on board and filtered via a diatomaceous earth (DE)
filtration system. Spent DE filtration medium will be discharged overboard at the
well location. It is anticipated that the completion phase for each well is likely to
produce ~2 T of used DE product. After completion activities, any remaining
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filtered brine may be discharged overboard, with volumes of a single wellbore
~400 m3.

After the wellbore has been displaced to brine the wells are then displaced with
the WBRDIF and the 8 12" x 9 7/8” reservoir section is drilled. Gravel packing will
be undertaken for the open-hole completion to keep the produced fluid clear of
sand.

A string of completion tubing, complete with production packer and a surface
control subsurface safety valve (SCSSV), is then installed. Before the production
packer is permanently set and tested, the annulus volume is displaced to a treated
dilute brine system with an oxygen scavenger, biocide, and hydrate inhibitor
(monoethylene glycol [MEG]).

Once the well is successfully completed, two suspension plugs are set and tested
in the upper completion prior to releasing the landing string, displacing the riser,
and removing the BOP.

Vertical tree installation
The vertical subsea trees will be installed from a support vessel or the MODU.

Before installing a vertical subsea tree, the well locations are surveyed using an
ROV. The survey verifies that both the tubing head spool and work area are free
from obstruction and that the subsea tree installation can begin.

Following the ROV survey, the wellhead cap is removed in preparation for running
the subsea tree. At this stage, the previously injected or placed biocide and
corrosion inhibitor is exposed from within the wellhead and may be further diluted
by sea water. As previously described, the volume of diluted chemical would be
~0.003 m? of corrosion inhibitor and 0.00025 m? of biocide.

The tubing head spool is then cleaned by either mechanical means (brush) or
seawater jetting via a ROV in preparation for installing the tree. If brushing or
jetting does not adequately clean any potential calcareous deposit from the
wellhead, a cap with the capability for injecting/jetting a small volume of acid (~10
L) may be used as a contingency to further clean the wellhead.

Once the tubing head spool is prepared and made ready, the subsea tree is
deployed from within a safe lift area (SLA). After the subsea tree is suspended
within the SLA, it is lowered to ~40 m above the seabed. From this position, it is
then moved above the wellhead for installation.

When the subsea tree engages with the tubing head spool, the tree connector
lock is pressurised, locking the tree in position on the wellhead. There may be a
small discharge (~0.01 m?3) of control fluid at this point; however, no further
discharges are expected.

If functionality of the subsea tree is degraded due to calcareous growth, the tree is
then cleaned by either mechanical means (brush) or seawater jetting via a ROV. If
brushing or jetting does not adequately clean any potential calcareous deposits, a
baffle type tool with the capability for injecting and containing a small volume of
acid (~10 L) may be used as a contingency to soak deposits and further clean the
tree.
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3.2.7.2

For de-suspension, see Section 3.4.

Installation of horizontal tree and run completions
Horizontal tree installation
The horizontal subsea trees will be installed from a support vessel or the MODU.

Before installing a horizontal subsea tree, the well locations are surveyed using an
ROV. The survey verifies that both the wellhead and work area are free from
obstruction and that the subsea tree installation can begin.

A support base or similar structure may be installed on the Wellhead prior to the
horizontal subsea tree, in order to provide support for the flowline jumper during a
contingency tree change-out.

Following the ROV survey, the wellhead cap is removed in preparation for running
the subsea tree. At this stage, the previously injected or placed biocide and
corrosion inhibitor is exposed from within the wellhead and may be further diluted
by sea water. As previously described, the volume of diluted chemical would be
~0.003 m? of corrosion inhibitor and ~0.00025 m? of biocide.

The wellhead is then cleaned by either mechanical means (brush) or seawater
jetting via a ROV in preparation for installing the tree. If brushing or jetting does
not adequately clean any potential calcareous deposit from the wellhead, a cap
with the capability for injecting/jetting a small volume of acid (~10 L) may be used
as a contingency to further clean the wellhead.

Once the wellhead is prepared and made ready, the subsea tree is deployed from
within a safe lift area (SLA). After the subsea tree is suspended within the SLA, it
is lowered to ~40 m above the seabed. From this position, it is then moved above
the wellhead for installation.

When the subsea tree engages with the tubing head spool, the tree cap lock is
pressurised, locking the tree in position on the wellhead. There may be a small
discharge (~0.01 m?3) of control fluid at this point; however, no further discharges
are expected.

Completions

Once the horizontal tree is installed, the completion can be run and landed in the
horizontal tree, which is provided with an internal profile, landing shoulder, and
orientation helix guide for the tubing hanger.

The previously installed retrievable suspension packer is then removed from
wellbore, and the fluid within the wellbore is replaced with filtered brine. The
displaced fluid is collected on board and filtered via a DE filtration system. Spent
DE filtration medium will be discharged overboard at the well location. It is
anticipated that the completion phase for each well is likely to produce ~2 tonnes
of used DE product. After completion activities, any remaining filtered brine may
be discharged overboard, with volumes of a single wellbore ~400 m3.

After the wellbore has been displaced to brine the wells are then displaced with
the WBRDIF and the 8 2" x 9 7/8” reservoir section may be drilled through the
tree if not previously drilled. In addition, gravel packing will be undertaken for the
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3.2.8

3.29

3.29.1

3.2.9.2

open-hole completion to keep the produced fluid clear of sand, if not already
performed during the drilling phase.

A string of completion tubing, complete with production packer and a SCSSV, is
then installed. Before the production packer is permanently set and tested, the
annulus volume is displaced to a treated dilute brine system with an oxygen
scavenger, biocide, and hydrate inhibitor (MEG).

Once the well is successfully completed, it is suspended by releasing the landing
string and displacing the riser. Regardless of the tree type, after installation,
function testing is carried out to confirm the pressure integrity of the subsea tree to
wellhead and valve functionality. An overpull test is undertaken to verify the tree is
secured in position. Valve functionality testing will result in the discharge of small
volumes of control fluids (~0.03 m? per test) to the sea.

Wellbore clean-up and flowback

Wellbore and casing clean-up is required at various stages of the drilling activity to
ensure the contents of the well are free of contaminants before the next stage of
drilling. A clean-up pill train (cleaning agent) and other chemicals may be used to
remove residual fluids (including NADF) from the wellbore.

During the clean-up process, fluids are circulated back to the MODU and if
required, analysed before they are discharged overboard. Any displaced fluid that
has the potential to contain NADF is analysed for residual hydrocarbons before
discharge overboard.

Wells may be subject to a flowback at the end of the completions phase. Further
information on flowback is provided in Section 3.4.3.

Contingency activities

In the event of technical or operational issues during the drilling activity,
contingency activities may be required. The activities are not expected to cause
additional risks or impacts but may generate additional volumes of drilling fluids,
cuttings, cement, or seabed disturbance.

Indicative volumes of discharges from contingency operations are provided in
Table 3-6.

Well re-spud

If technical or operational issues are encountered while drilling, such as a failure
to meet installation criteria, a well re-spud may be required. This activity could
involve moving the MODU within the immediate area of the primary well and to
recommence drilling. A well re-spud would result in an increase in the volume of
cuttings and cement generated. No movement of the MODU anchors would be
required for a re-spud, and as such there is no change to the area of seabed
temporarily disturbed from anchoring.

Sidetrack

A sidetrack is an alternative to a well re-spud, which involves drilling a secondary
wellbore away from the primary wellbore. This may be done to avoid an unusable
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3.2.9.3

3.29.4

3.2.95

3.3

section of the primary wellbore, or if it is otherwise inaccessible. A sidetrack would
be expected to result in an increase of cuttings generated and potentially
previously described cement discharges.

Well suspension

Well suspension involves the application of suitable barriers, the removal of the
riser and disconnecting the MODU from the well. Well suspension activities would
be undertaken in accordance with the NOPSEMA-accepted WOMP. In some
cases, the BOP may be left in place. Well suspension may be required in the
instance of extreme weather events. The process of a planned disconnection of
the riser would result in the riser being displaced with seawater prior to
disconnection and therefore no planned discharge of drilling fluids and cuttings.

Emergency disconnect sequence

If the MODU is required to rapidly disengage from the well, an emergency
disconnect sequence may be required. The sequence consists of closing the BOP
and disconnecting the riser. The process of disconnecting the riser would result in
discharge of drilling fluids and cuttings.

Cementing operations

Additional cementing operations may be required as a contingency activity due to
unplanned events (e.g., kick-off plugs, failed formation integrity test, lost
circulation remediation). The discharges are expected to be no different from
those described in cementing operations (Section 3.2.4).

Formation Evaluation

The well may be evaluated using ‘logging while drilling’ techniques and mud
logging. Wireline logging and formation testing/sampling may be performed based
on the results of the primary evaluation tools.

Wireline evaluation will be undertaken to determine rock and fluid properties of the
targets. A suite of standard wireline logs will be run, including gamma ray, neutron-
density, resistivity, sonic, acquisition of pressures and samples, vertical seismic
profiling (VSP), and side-wall coring.

Typically, between three and six air guns are used during a VSP operation, with a
volume of between 150 and 250 cubic inches each. The source is generally
positioned 5-10 m below the water surface. VSP operations may use a variety of
methods: zero-offset, walk-above, or walk-away, as shown in Figure 3-3. Any of
these VSP methods may be used during the drilling program.

VSP generates higher-intensity noise than routine drilling operations, with peak
output ~195 decibels re 1 micropascal (dB re 1uPa) @ 1 m. VSP modelling
indicates noise output is unlikely to exceed 160 dB re 1uyPa @ 1 m at distances
>350 m from the seismic source (Ref. 349).
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3.4

Figure 3-3: Representation of VSP Methodology

Well intervention activities

The well intervention strategy for the Wheatsone/lago development wells is
described in the Wheatstone Well Intervention Strategy & Equipment Sparing
Philosophy (Ref. 219). The strategy outlines the types of well interventions that
may be required over the field life, the expected intervention frequencies, lead-
times and well availability. It defines organisational responsibility and notice
periods for planning interventions. Also included is the equipment sparing
philosophy, well kill requirements and well abandonment strategy. The Current
version of the Chevron Wells Global Technical Standard for Well Barrier Design
shall be adhered to during any well intervention planning and execution activities.

Well intervention activities may include (but are not limited to):
e Tree installation and replacement

e SCSSV exercise /repair

e Well suspension and de-suspension

e Coiled tubing clean out

e Slickline / wireline operations

e Chemical treatments

For this EP, it is assumed that intervention on a single well may be required once a
year, but intervention activities may be more frequent depending on well
performance (no well interventions are planned to be undertaken).

During intervention activities, local control of the Christmas trees may be required.
Valve actuation of the trees may be required, which will result in small releases of
subsea control fluids to be released to the environment (see Section 3.6).
Intervention activities also include removing marine fouling by mechanical or acid
soaking, resulting in the release of marine-fouling debris and small amounts of
acid to the environment. When retrieving intervention tooling, small volumes of
wellbore fluids may be displaced back into the well using nitrogen gas. The
nitrogen will then be vented to the environment (965 m? at each well hop).
Alternatively base oil may be used, however this fluid will not be discharged.

Well intervention activities, such as well de-suspension (pulling plugs), may also
require small releases of MEG to the environment when inserting/removing
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tooling, hopping subsea equipment between wells on a multi-well intervention
campaign and/or when recovering subsea equipment to surface between
manifolds and/or at the end of an intervention campaign. The MEG may also
contain conditioning chemicals such as Pipe Dye (e.g. Roemex RX-9026E).

The volume of MEG expected to be released during intervention activities per well
is ~1 m3. The use of MEG is addressed further in Section 7.10.

Additionally, during de-suspension operations there may be small volumes of
hydrocarbon gas that are required to be vented via the vent lines on the vessel.
The volume of gas flushed to the surface will be limited due to the small volume
between barriers, and when vented at atmospheric pressure the volume is
estimated to be no more than 17 286 SCF per well (489.49 SCM).

The well intervention strategy assumes that all subsea tree repairs will be
conducted using a Multi-Service Vessel (MSV) and light weight interventions will
be conducted using a rig or MSV.Subsea Tree Replacement Strategy

Current installed Wheatstone subsea trees have been designed as vertical
configuration (VXT). The VXT can be removed without pulling the completion
assuming suitable barriers to flow have been installed. Once barriers have been
put in place then it is possible to recover and replace a damaged tree using a
MODU.

3.4.1 Slickline / wireline / Coil-Tubing operations

In slickline / wireline operations, a wire (slickline) or braided cable (wireline) or a
long metal pipe (coil tubing) is lowered into the well to run tools in and out of the
wellbore. Before conducting these operations and entering the wellbore, pressure-
control equipment is calibrated and pressure tested to ensure that control of the
well is maintained once it is opened. The well may also be controlled by using
overbalanced drilling fluids if required. Although equipment may be located outside
the well (resulting in fugitive releases associated with greasing the slickline and
wireline), all slickline / wireline / coil-tubing operations occur within the contained
environment of the wellbore.

Slickline / wireline operations will be conducted from a MODU. For this EP, all
slickline / wireline activities are provided for, and the types of tasks associated
with this activity include (but are not limited to):

e setting and retrieving mechanical isolation barriers
e reservoir surveillance via logging / VSP

e surveillance of well performance

e venting

e perforating casing

e determining depth

e detaching production packers and anchoring mechanisms (to enable upper
completions to be pulled)
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3.4.2

¢ reinstating wells (return to operations).

During well reinstatement, all well intervention barriers (such as pressure-control
equipment / isolation plugs) are removed, before handing over the operational
control of the well to the CAPL Operations Team (Section 8.2.1).

Well workovers

Well workovers are required to replace major well components or components
otherwise inaccessible in the well. For the purposes of this EP, a workover may be
required for:

e SCSSV, tubing, packer or tubing hanger replacement

¢ Repair of control or chemical injection lines

e Wellhead repair

e Casing and/or liner repair

e Lower completion workover (including sidetrack of OHGP section)
All partial workovers and full workovers will be conducted using a rig.

For the purposes of this EP, the types of tasks associated with well workovers
may include (but are not limited to):

e removing production tubing (and associated equipment)
e wellbore clean-up

e replacing tubing (and associated equipment)

e venting / flaring

¢ well reinstatement (return to operations).

Workover operations will be preceded by a through tubing tree and tubing
intervention, setting two barriers (plugs), to suspend the well prior to the VXT
recovery.

The MODU BOP on Tubing Head Spool (THS) with either a Simplified Landing
String (SLS) or Tubing Hanger Emergency Recovery Tool (THERT) is used in the
completion recovery. A Subsea Test Tree (SSTT) could be a contingency option
for live well situations.

The Current version of the Chevron Wells Global Technical Standard, ABU
Standard Operating Procedures (SOP) for Well Barrier Design (Ref. 17), shall be
adhered to during any well workover planning and execution activities. This
Standard contains Chevron minimum requirements for the prevention and/or
mitigation of formation fluid crossflow and/or release of fluids to the environment.

When pulling tubing, the production packers are first detached, the tubing is
pulled, and then the well is cleaned using a brine that may include several
chemicals (e.g. biocide, surfactant). Once clean, tubing is installed and various
completion equipment (such as downhole gauges, a tubing-retrievable safety
valve, production packer to anchor the tubing) will be run in the production tubing
string.
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3.4.3

3.5

The contents of the wellbore (brine) will be discharged at the surface (~ 270 m3).

Well testing and flowback

CAPL has no plan to conduct scheduled well testing or well flowback activities.
However, these tasks may need to be done depending on the results of the
maintenance program or well performance. For the purposes of this EP, the types
of tasks associated with well testing and flowback may include (but are not limited
to):

e wellbore clean-up
e venting of reservoir gas
¢ well reinstatement (return to operations).

If a well is underperforming, or surveillance indicates debris is contained within the
well, the contents of the wellbore may be flowed to a MODU then vented or flared.
As the gas produced from the Wheatstone and lago fields comprises ‘dry’ gas,
condensate drop-out from the flare boom is not expected.

During flowback, initial unloading of the well displaces the well fluids (i.e.
suspension / completion brine). These are discharged overboard as the gas
content makes it too dangerous to filter or treat them. Once the brines are
unloaded, the gas stream is sent to flare via the production separator.

After the objectives of the well testing and flowback are achieved, the flow is
stopped and the well may be cleaned using a brine that can include several
chemicals, such as biocide and surfactant.

Before well reinstatement, the contents of the wellbore (brine) may be
recirculated, with its contents discharged overboard as required.

Well abandonment

Once no longer required for use, wells must be abandoned in accordance with the
requirements of section 572 of the OPGGS Act and the NOPSEMA-accepted
WOMP (Ref. 7). Cessation of production or permanent well abandonment is not
planned during the validity period of this EP. The need for an unplanned
abandonment may occur in scenarios such as:

e a catastrophic gravel pack failure (sidetrack or abandonment decision being
based on EUR)

e abandoning a parent wellbore in the event of a re-spud during infill drilling.

Plug and abandonment procedures are designed to permanently isolate the well
and mitigate the risk of a potential release of wellbore fluids. A combination of
mechanical plugs and cement plugs will be installed to serve as permanent barrier
elements in accordance with the Chevron Global Technical Standard — Well
Barriers (Ref. 14). This standard ensures consistent abandonment designs to:

e |solate hydrocarbon, hot water, or steam zones

e Protect freshwater aquifers (potable ground water)
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3.5.1

3.5.2

3.5.3

3.54

3.5.5

e Protect surface soil or sea from contamination by migration of formation fluid
to surface.

Well abandonment activities will be conducted in accordance with an approved
programme. The well abandonment programme will contain well barrier plans and
schematics, as well as barrier verification methods prior to and during well
abandonment.

Install BOP and well kill

Prior to commencing well abandonment operations the well will be suspended in a
through tree and tubing intervention. The primary well kill method is bullheading
down the landing string into the production tubing bore after the internal tree cap
has been removed and the BOP and landing string are installed and tested to the
VXT upper mandrel. Pressure and function testing of the BOP will follow to verify
integrity of the barrier.

Cut / perforate casing / production tubing

Product