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UNITS OF MEASURE

ABBREVIATIONS AND KEY WORDS

AMSL Above Mean Sea Level

bara Bar absolute

BCF Billion Cubic Feet

blpd Barrels Liquid Per Day

stb/d Stock tank barrels per day

bwpd Barrels of water per day

km Kilometres

m Metres

MMbbls Millions of barrels

MMscf/d Million standard cubic feet per day

MMstb Million stock tank barrels

MW Mega Watts

psia Pounds per square inch absolute

TVDSL True vertical depth sub lake

TVDSS True vertical depth sub sea

Unit Definition

lOBB means the new Block T6, previously Block 10BB

137 means the new Block T7, previously Block 137

ACCE Advance Collaboration and Control Environment

AGC Automatic Gain Control

AGI Above ground installation

AGO Automotive Gas Oil

AICD Autonomous lnflow Control Devices

ALARP As Low As Reasonably Practicable

AMS Asset Management System

amsl Above mean sea level

AOC Africa Oil Turkana Limited, Africa Oil Kenya BV

AOr Area of lnterest

API American Petroleum lnstitute

BCC Backup Control Centre

BLPD Banels Liquid Per Day

BOP Blow Out Preventer

BS&W Basic Sediment & Water

BTC Buttress Thread and Coupling

CAPEX Capital Expenditure

CCR Central Control Room

CCTV Closed Circuit Television

Abbreviation Delinrtion
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CDA Common Development Agreement

CDP Common Depth Point

CFA Central Facilities Area

CGG Compagnie G6n6rale de G6ophysique

CIA Cumulative lmpact Assessment

Contractor PSC Licensee Gulf Energy E&P B.V

CPF Central Processing Facility

cPt Computer Processed I nterpretation

CPR Competent Person's Report

CRA Corrosion Resistant Alloy

CSPO Conlrol Share of Profit Oil

CT Coil Tubing

D&C Drilling and Completion

DA Development Area

DICL Ductile lron Cement Lined

DP Development Plan

DST Drill Stem Test

E&A Exploration and Appraisal

EEI Extended Elastic lmpedance

EHS Environment, Health and Safety

EIA Environmental lmpact Assessment a

EIT Electrical, lnstrumentation and Telecommunication

EMT Electro Magnetic Telemetry

ENVID Environmental lmpact ldentifi cation

EOPS Early Oil Pilot Scheme

EOR Enhanced Oil Recovery

EPC Engineering, Procurement and Construction

EPCC Engineering, Procurement, Construction and Commissioning

EPF Early Production Facility

EPRA Energy Petroleum Regulatory Authority

ERC Energy Regulatory Commission

ERP Emergency Response Plan

ESD Emergency Shutdown System

ESIA Environment and Social lmpact Assessment

ESMP Environmental and Social Management Plan

ESMS Environmental and Social Management System

ESP Electrical Submersible Pump

EWT Extended Well Test

FEED Front End Engineering and Design

FGS Fire and Gas System

FID Final lnvestment Decision

FOB Free On Board

FOC Fibre Optic Cable

FTG Full Tensor Gravity

Abbreviation Definition
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- FVF Formation Volume Factors

FWL Free Water Levels

GEBV Gulf Energy E&P B.V

GIIP Gas lnitially ln Place

GMPP General Marked Point Process

GOK Government of Kenya

GOP Good Oilfield Practice

GOR Gas Oil Ratio

GRV Gross Rock Volume

GTG Gas Turbine Generator

GVF Gas Volume Fraction

HAFWL Height Above Free Water Level

HAZID Hazard ldentification

HAZOP Hazard and Operability

HCPV Hydrocarbon Pore Volume

HDPE High Density Polyethylene

HFO Heavy Fuel Oil

HMI Human Machine lnterface

HRP Hydraulic rod pump

HSE Health, Safety and Environment

HVAC Heating, Venting, Air Conditioning

IAP lntegrated Activity Plan

ICD lnflow Control Device

ICSS lntegrated Control and Safety System

IDF lnput Declaration Fee

IFC lnternational Finance Corporation

IGF lnduced Gas Flotation

IPS lntegrated Production System

IRR lnternal Rate of Return

ISD lnherently Safer Design

rso lnternational Organisation for Standardisation

IT lnformation Technology

IWAIF lntegrated Waste Management Facility

JDA Joint Development Agreement

JOA Joint Operating Agreement

KeNHA Kenya National Highways Authority

KETRACO Kenya Electricity Transmission Company

KPRL Kenya Petroleum Refineries Limited

KVDA Kerio Valley Development Authority

LARF Land Access and Resettlement Framework

LCC Logistics Coordination Centre

LCM Lost Circulation Material

LCP Local Content Plan

LEF Lokichar Export Facility

Abbreviatron Definition
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LKT Prefix to Seismic Horizons (i.e. LKT60)

LMT Lamu Marine Terminal

LOF Load Out Facility

LOPA Layer of Protection Analysis

LPG Liquefied Petroleum Gas

LWD Logging While Drilling

MCC Main Control Centre

MDT Modular Dynamic Tester

MGR Meter Gauge Railway

MICP Mercury lnjection Capillary Pressure

MLA Marine Loading Arm

MOE Ministry of Energy

MOEP Ministry of Energy & Petroleum

MOPM Ministry of Pelroleum & Mining

MOV Motor Operated Valve

MPFM Multi Phase Flow Meter

MTBF Mean Time Between Failure

NCF Net Cash Flow

NEAT Ngamia, Ekales, Amosing and Twiga

NEMA National Environment Management Authority

NLC National Land Commission

NOCK National Oil Corporation of Kenya

NTG Net To Gross

ODT Oil Down To

OHTL Overhead transmission lines

OP Operations Framework

OPEX Operating Expenditure

OSCP Oil Spill Contingency Plan

OWC Oil Water Contacts

PBU Pressure Build-Up

PCP Progressive Cavity Pump

PCS Process Control System

PI Production lnformation

Pipeco Pipeline Company

PLT Production Logging Tool

PMC Project Management Contractor

PMS Premium Motor Spirit

PostSTM Post-Stack Time Migration

PTeSDM Pre-Stack Depth Migration

PTeSTM Pre-Stack Time Migration

PRS Pressure Regulating Station

PSC Production Sharing Contract

PVT Pressure Volume Temperature

PWRI Produced water re-injection

Abbreviation Definition
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QRA Quantitative Risk Assessment

RAP Relative Amplitude Processing

RCA Routine Core Analysis

RCt Reservoir Characterization I nstrument

RDL Railway Development Levy

RTU Remote Terminal Unit

SBM Synthetic Based Mud

SCAL Special Core Analysis Laboratory

SDM Stack Depth Migration

SEF Stakeholder Engagement Framework

SEP Stakeholder Engagement Plan

SGR Standard Gauge Railway

SGR Standard Gauge Railway

SIL Safety lntegrity Level

SIMOPS Simultaneous Operations

SIS Sequential lndicator Simulation

SMP Name of a drilling rig provider

SOBM Synthetic Oil Based Mud

SPM Side Pocket Mandrel

SPM Side Pocket Mandrel

SRO Surface Read Out

SSD Sliding Side Door

SSEA Safety Sustainability and External Affairs

STM Stack Time Migration

STOIIP Stock Tank Oil lnitially in Place

SWCT Single Well Chemical Tracer

SWTT Single Well Tracer Test

TAN Twiga Amosing Ngamia

TAPS Technology Assisted Production System

TCP Tubing Conveyed Perforating

TLE Tullow Kenya BV

TOC Total organic carbon

Total Total E&P lntemational K2 Ltd, Total E&P lnternational K3 Ltd and Tullow Kenya BV

TVD True Vertical Depth

TVP True Vapour Pressure

TWT Two-way travel

UPDA Upstream Phased Development Addendum

UPS Uninterruptible Power Supply

UR Ultimate Recovery

VR Valve Removal

VSAT Very Small Aperture Terminal

VSP Vertical Seismic Profile

WAA Water Abstraction Area

WAT Wax Appearance Temperature

DefinitionAbbreviation
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WBM Water Based Mud

WDT Wax Dissolution Temperature

WHRU Waste Heat Recovery Unit

WIT Water lnjection Trials

WP Wellhead Pressure

WRMA Water Resources Management Authority

WRMP Well & Reservoir Management Plan

WUT Water Up To

XRD X-ray Diffraction Method

Abbreviation Definition
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1 EXECUTIVE SUMMARY

This Field Development Plan (FDP) describes the strategy to fully develop six key discoveries within the Block 10BB-13T license
areas (Figure 1-1) as wellas the further appraisal and exploration activities that will be conducted to maximize resource recovery
within the Development Area.

The development strategy uses a phased approach, beginning with the largest and most technically mature reservoirs. To achieve
first oil and support an initial plateau of 20,000 stb/d of oil,48 wells in the Ngamia and Amosing fields will be used and produced
through Early Production Facilities. The data gathered through this phase will be used to optimise a second phase of
development which plans to execute further drilling in Ngamia and Amosing whilst adding production from the Twiga,
Ekales, Agete and Etom fields. The second phase of the development will utilise a Central Production Facility to increase
the oil plateau to some 50,000 stb/d.

Figure 1.-1: Basin Discoveries & Explorotion Prospects

Following first oil, an Exploration and Appraisal Plan will be undertaken with the objective of extending the plateau period by de-
risking contingent resources and adding new discoveries. Section 5 in this document details the proposed Exploration and
Appraisal plan. The Development Area may be extended for a five-year period if a subsequent Exploration & Appraisal Plan is

approved by the Government of Kenya, alternatively the size of the Development Area will reduce in phases.

The phased approach to the development will initially start with the infrastructure shown in Figure 1-2. To achieve an accelerated
first oil date and to allow for early data gathering to further optimise later developments in the basin production will initially be
through rental EPFs. Crude will be trucked through KPRL Changamwe and exported through Mombasa port.
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Figure 7-2: Phose 7 Development Schemotic

Phase 2 of the development will entail a larger drilling campaign across the Amosing, Ngamia, Twiga, Ekales, Agete and Etom fields
(Figure 1-3). The higher production plateau of 50 kstb/d is planned to be exported through the rail network, with final export also

through Mombasa.
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Figure 7-3: Phose 2 Development Schemotic

The development targets a discovered Stock Tank Oil lnitially in Place ("STOIlP") range of L,792 - t,952- 3,419 MMstb and a best
estimate recovery of 325 MMstb of Contingent Resources during the 25-year contract period as shown in the resource summary
in Figure 1-4.
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Figure 7-4: Resource Summory

The 50,000 stb/d plateau period is estimated to extend for approximately five years as the existing 6 discoveries are tied back
to the central facility before steadily declining over the balance of the license period. However, the plateau period is expected to
be further extended via the development of additional resources appralsed and discovered in the E&A program or potential
Enhanced Oil Recovery (EOR) programs.

00 Ir.":;"_

The productiori profile over the initial license period is shown in Figure 1-5.

I Amosing r NBamia I Twiga I Ekales I Agete t Etom Lokone I Etom Auwerwer

Figure 7-5: Produdion Profile

An exploration and appraisal program will be conducted during early production with the objective of lengthening the plateau
period by arresting decline. The program will focus initially on near field appraisal within the Ngamia and Amosing fields, with the
potential to convert significant 3C resources into 2C resources once production commences or allow for the pattern flood to be
extended in currently prospective areas.
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Additional appraisal exists outside the fields in existing discoveries with the objective of adding additional 2C resource. Secondary

reservoirs within the Lokone Formation provide another significant development target if planned appraisal efforts are successful.

The C0mmercial evaluation is based on 326 million stb of development pending 2C resources as the current evaluation of Etuko,
Ewoi and Erut does not reach this threshold. Resources in the lower quality Ngamia Lokone formation are also not included at the
current time. Prior to developing the smaller discoveries, specific appraisal activities are required to confirm the technical and
commercial merits and to de-risk the investment decisions.

The de-risking activities and associated investments required will follow first oil are described in detail in the Exploration and

Appraisal Plan, contained in Section 5. This plan will be timed to offset decline, take advantage of available facility capacity, and
further lengthen the plateau.

The Exploration and Appraisal Plan is designed to add resources through near field appraisal and also includes plans to drill three
high-potential exploration prospects; Lopara North, Lopara-1 and Amosing Fan-1, which are close to Amosing Field and could be

added quickly to the development plan. A material success in any of these prospects will likely lead to similar targets within the
Development Area.

The baseline project execution schedule forthe Phase 1 project is presented in Figure 1-5
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A high level schedule for Phase 1, Phase 2 and the E&A drilling plan is presented in Figure 1-7
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Figure L-7: Boseline Schedule

Schedule Notes

1. All durations are subject to final tendering and award of major contracts for the wells, upstream and midstream

The Class 3 upstream capital cost estimate to develop the first six discoveries is shown in Table L-1". The CAPEX is based on a

combination of tender, vendor and historical database information. The final cost may vary and is contingent on receiving final
bids including, but not limited to, drilling services, materials and EPCC contracts.

Toble 1-1: Upstreom Development CAPEX

The project's economics have been prepared using the recoverable resources, costs and timing contained within this FDP. The
Project Specific Fiscal Terms ("PSFT"), including certain tax exemptions are available under law to high-value capital investments
of this magnitude and are subject to application to the National Treasury.

Following adoption of the FDP by the Government of Kenya, certain activities must be completed before a Final lnvestment
Decision (FlD) may be taken. These activities include validating costs through a competitive bid process, engaging EPC

contractors, finalising land access and execution of key commercial agreements.
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Surface Facilities 36.8 430 8 467.6

Drilling and Completions 215 8 5,021.8 5.237.6

Project Owners Costs 113 11.3

Project Total 263.9 5,452 6 5,716.5

Decommissioning 343 0

Exploration and Appraisal 775

CAPEX ($M) Phase 1 Phase 2 Total
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2 INTRODUCTION

This document is presented to the Government of Kenya by Gulf Energy E&P B.V. and it re,places in its entirety the Field Development

Plan submitted to Energy Petroleum Regulatory Authority (EPRA) by KJV on March 3,2023.

The document has been prepared using sound engineering principles in accordance with good international petroleum industry
practice and in keeping with the principles of the Block 13T and Block 10BB Production Sharing Contracts.

The Production Sharing Contracts (PSC) set out the requirements for the contents of the Field Development Plan as provided in this

document, as follows;

(a) proposals for the development and production, initially from Ngamia and Amosing fields and subsequently from Twiga, Agete,

. Etom and Ekales fields, with the objective of maintaining the plateau over multipl: years

(b) a deta iled descriptio n of th e geology, geophysics a nd reservoir engineering of the South Lokicha r Basin a nd a n a na lysis of th e

volumetric of the discoveries

(c) details on the drilling and completion of wells, the production facilities required, construction and operating philosophy to be

adopted

(d) details of the proposed development area, that contains commercial accumulations, declared discoveries, future appraisal
areas as well as exploration prospeds and leads

(e) proposals relating to the spacing, drilling and completion of the wells and the facilities and installations required for the
production, storage and transportation of petroleum including:

(f) the estimated number of production wells

(g) the particulars of production equipment and facilities

(h) the pa rticu lars of feasible alternatives for transportation of petroleu m includ ing pipelines

(i) a production forecast and an estimate of the investment and expenses involved '

U) an estimate of the time required to complete each phase of the development plar,

(k) proposed plan for the adherence to all regulatory and other measures to ensure the health and safety of all stakeholders and

that the environment is fully protected. We take cognizance of the fact that delivering the field development safely and with
respect for the local environment is key to a successful outcome

(l) an outline of the proposed strategies in relation to employment and training of national staff and contractors, supplier
development and overall development of National Content to s{*pport the development

(m) the assumptions related to deliverables from the Government of Kenya that embedded in the development strategy to ensure
the economic and commercialviability of the South Lokichar Project

)
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3 PRODUCTION SHARING CONTRACTS & LEGAL FRAMEWORK

On 25th October 2007.Jurkana Drilling Consortium (Kenya) signed a Production Sharing Contract (PSC) for a IOO% working
interest in newly designated Block 10BB. On 17th September 2008 Platform Resources lnc. signed a PSC for a 7OO% working
interest in newly designated Block 13T. ln 2009 Africa Oil Turkana Ltd (a wholly owned subsidiary of Africa Oil Corporation)
acquired Turkana Drilling Consortium. ln 2010 Africa Oil Kenya B.V. acquired Platform Resources lnc. giving Africa Oil a lOOo/o

interest in both Blocks 10BB and 13T.

On 26th January 2011Tullow Kenya B.V. completed a farm-in to Blocks 10BB and 13T acquiring a 50% interest and Operatorship of
both blocks. On 1't March 2016 Africa Oil farmed down a further 25% of their remaining equity in Blocks 13T and 10BB to Maersk
Oil and Gas.

On 2L't August 2017 Total S.A. acquired LOl% of Maersk Oil and Gas thus acquiring all Maersk Oil and Gas participating interests in
Block 1088 and Block 13T giving subsidiaries Total E&P lnternational f2 dfO and Total E&P lnternational K3 LTD a 25% interest in
each of the said Block 1088 and Block 13T PSCs, respectively.

On July 2t,2025, Tullow Overseas Holding BV, a wholly owned subsidiary of Tullow Oil plc (Tullow) and Auron Energy E&P Limited,
an affiliate of Gulf Energy Limited (GEL), signed a sale and purchase agreement. for the purchase of Tullow Kenya B.V. (TKBV). The
transaction, which constitutes a corporate share transfer, involved the acquisition of 100% of Tullow Kenya BV, as a going concern,
by Auron Energy E&P Limited, an affiliate of Gulf Energy Limited, from its current parent company, Tullow Overseas Holdings BV
giving the subsidiary Gulf Energy E&P BV a IOO% interest in each of the said Block 10BB and Block 13T PSCs, respectively.

Gulf Energy E&P BV holds a 100% interest in each of the said Block 1.0B8 and Block 13T PSCs.

3.1 Block 137

3.1.1 lnitial Exploration Period

The lnitial Exploration Period ran from 17th December 2008 to 17th September 2012 including a one-year extension granted by
the Minister of Energy and Petroleum. During the lnitial Exploration Period all the legacy 2D seismic and gravity data from the
Shell-Amoco campaign were reviewed, re-processed and reinterpreted. Geological field mapping was also carried out.

llfaddition, 5,648 km'7of high-resolution Full Tensor Gravity Gradiometry (FTG) data were acquired. This data was used to guide
the acquisition of a further 1,031 km of 2D seismic data. After satisfying the lnitial Exploration Period work programme the
Contractor elected to enter the First Additional Exploration Period after the mandatory 25% relinquishment.

3.L.2 First Additional Exploration Period

The First Additional Exploration Period ran from 18th September 2012 to L8rh September 2015 including a one-year extension
granted by the Minister of Energy and Petroleum on 1lth July 2014. During the First Additional Exploration Period the
Contractor acquired a further 265 km of 2D seismic data, 481 km2 of 3D seismic data and drilled 10 exploration and appraisal
wells. After satisfying the First Additional Exploration Period work programme the Contractor elected to enter the Second
Additional Exploration Period after the mandatory 25% relinquishment.

3.1.3 Second Additional Exploration Period

The Second Additional Exploration Period initially ran from 19th September 2015 to 18th September 2020 including a three-year
extension granted by the Minister of Energy and Petroleum. Pursuant to the Ministry of Petroleum and Mining letters dated

1"'t September 2020 and 2nd December 2020 respectively, the Second Additional Exploration Period expired on 31't December

2021. followingthesubmission of thefirstversion of the Field Development Plan on 10tr'December 2021,.

During the Second Additional Exploration Period the Contractor has drilled six (6) exploration and appraisal wells
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3.2 Block 10BB

3.2.1 lnitial Exploration Period

The lnitial Exploration Period ran from 25th January 2008 to 24th July 2012 including extensions granted by the Minister of
Energy and Petroleum. During the lnitial Exploration Period all the legacy 2D seismic and gravity data from the Shell-Amoco

campaign were reviewed, reprocessed and reinterpreted.

Geophysical, geological and geochemical studies were also conducted including geological field mapping. ln addition, L0,422km2

of high-resolution Full Tensor Gravity Gradiometry (FTG) data were acquired. These data were used to guide the acquisition of
!,743 km of 2D seismic data. One exploration well was drilled. After satisfying the lnitial Exploration Period work programme the

Contractor elected to enter the First Additional Exploration Period after the mandatory 30% relinquishment.

3.2.2 First Additional Exploration Period

The First Additional Exploration Period ran from 25th July 20L2 to 24th July 2015 including a one-year extension granted by the
Minister of Energy and Petroleum. During the First Additional Exploration Period the Contractor acquired a further L,880 km of
2D seismic data, 471 km2 of 3D seismic and drilled 20 exploration and appraisal wells. After satisfying the First Additional

Exploration Period work programme the Contractor elected to enter the Second Additional Exploration Period after the
mandatory 30% relinquishment.

3.2.3 Second Additional Exploration Period

The Second Additional Exploration Period initially run from 25th July 2015 to 18th September 2020 including a three-year
extension granted by the Minister of Energy and Petroleum on llthJuly 2014. Pursuant to the Ministry of Petroleum and Mining
letters dated 1't September 2020 and 2nd December 2020 respectively, the Second Additional Exploration Period expired on

31't December 2021 following submission of the first version of the Field Development Plan on 10th December 202t.

During the Second Additional Exploration Period the Contractor has drilled 4 exploration and appraisal wells, undertaken
extended well testing activities and a waterflood pilot project on the Ngamia discovery.

3.3 Notices of Discovery

Exploration d?illing across Blocks 13T and 10BB has resulted in the discovery of hydrocarbons in ten separate structures in the

South Lokichar Basin.

On 27th February 201"3 the Contractor proposed to MOEP, to establish an AOI over sections of Blocks 10BB and 13T. The

rationale for establishing the AOI was to allow for a coordinated approach to the exploration and evaluation of discoveries in
Blocks 10BB and 13T to enable the Contractor to determine the commerciality of the reserves on a basin-wide approach. MOEP

granted its approval on 28'h February 2013.

On 23'd May 20L4, the Contractor requested an expansion of the AOI to include additional discoveries (Etuko, Ewoi and

Ekunyuk). MOEP granted its approval on 4th September 201,5.

Notices of Discovery have been submitted to MOEP as follows (Table 3-2)

]
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Twiga 22nd February 2013

Ngamia 1Sth July 2013

Ekales 14th April 2014

Etuko '15th April 2014

Agete 4th December2014

Ewoi 4th December 2014

Etom 18th December 20',l4

Amosing 22nd December 2014

Ekunyuk 22nd December 2014

Erut 17th January 2017

Date of NoticeDiscovery

Toble i-1: Notices of Discovery

3.4 Area of lnterest

ln February 2013, the Contractor parties proposed the establishment of an Area of lnterest (AOl) covering portions of Blocks LOBB
and 13T to enable a coordinated evaluation of discoveries within the South Lokichar Basin. This proposal was formally approved
by the Cabinet Secretary for Energy and Petroleum, with subsequent expansion approved in 2015 to include additional
discoveries on the eastern flank ofthe Basin (Figure 3-1).

The AOI framework was designed to facilitate a basin-wide assessment of commerciality, allowing discoveries to be evaluated
collectively rather than individually under the strict timelines of the respective PSC5.

This integrated approach, which has been adopted in the tenure of the petroleum operations, enables synchronized development
planning across Blocks 10BB and l-3T, promotes cost efficiency, and supports optimal resource utilization. '
The AOI was validly established under the now repealed Petroleum (Exploration and Production) Act Cap 308, with approvals
granted by both the Cabinet Secretary and the Principal Secretary, who are duly authorized under Kenyan law to bind the
Government

The AOI does not alter other PSC provisions but provides a regulatory basis for a phased, coordinated, and commercially sound
development strategy for the Basin.

originalAOl (2013) AOI Extension (2015)

+

Figure 3-1: 20L5 Areo of lnterest Exponsion
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3.5 Development Area

ln keeping with the principles of Clause 20 of the Production Sharing Contracts, the Contractor proposes a Development Area, to
be defined inclusive of an integrated development concept for commercial accumulations, declared discoveries, appraisal areas

as well as future exploration prospects and leads, as initially described in Section 5.

The coordinates for the proposed Development Area are set out in Figure 3-2

Figure 3-2: Proposed Development Areo Coordinotes

3.6 Legal Framework

Blocks 13T and 10BB are governed by separate PSCs. As the discoveries will be developed together, the PSCs must be

combined in certain respects.

As indicated in Section 3.4, the integrated development of the discoveries in the AOI does not alter other PSC provisions but
provides a regulatory basis for a phased, coordinated, and commercially sound development strategy for the Basin This
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integrated approach, which has been adopted in the tenure of the petroleum operations, enables synchronized
development planning across Blocks 10BB and 13T, promotes cost efficiency, and supports optimal resource utilization. The
AOI approach was formally approved by the Cabiiet Secretary for Energy and Petroleum, with subsequent expansion
approved in September 2015 to include additional discoveries on the eastern flank of the Basin

Common Facilities must be constructed and operated to process oil produced from both Blocks, and the costs of these
facilities must be shared between the PSCs in proportion to the amount of oil anticipated to be produced from each Block.
The 'Common Facilities', which are those facilities utilized by both blocks for production and development, will be funded
by allocating costs of the Common Facilities between the Block 1OBB parties and the Block 13T parties in accordance with
an agreed allocation percentage.

GEBV and the Government will agree on an appropriate legal framework to take into account specific enabling project
agreements and any proposed changes to the PSCs, including those related to the developrdnt and production in the
Development Area. These will be facilitated through either an amendment to the existing Blocks 10BB and 13T pSCs or
specific enabling project agreements

The contractual framework described above is subject to the provisions of the Petroleum Act 2019 to the extent they apply
to the project development.

I
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4 SUBSURFACE

4.L lntroduction

4.L.L Well/Seismic Database

After the Shell-operated original South Lokichar Basin hydrocarbon discovery Well Loperot-1 was drilled in 1992, no further wells
were drilled until 2012. Since further drilling began in the basin in early 2012, a total of 41 exploration and appraisal wells have
been drilled inthe basin (Section L4). Fourteen of thewells were classified as exploration wells with the remainderclassified as

appraisal wells. The fourteen exploration wells led to ten declared discoveries and four dry holes. Seventeen of the wells have
been completed and perforated for flow testing. Timing of thedata acquisition in the South Lokichar Basin is illustrated in Figure
4-t.

Figure 4-1: Gontt chort illustroting the timing of dato acquisition in the South Lokichor Bosin

The drilling of the forty-one recent wells in the South Lokichar Basin results in an extensive database available for analysis. This
data includes logging while drilling (LWD), wireline logs, vertical seismic profiles, conventional and sidewall cores, formation
pressures, fluid samples and as post-drilling dynamic flowing and injection data.

ln 2011, the Contractor conducted airbor.ne Full Tensor Gravity Gradiometry (FTG) surveys covering 16,070 km2 of Blocks 10BB
and 13T. ln frontier exploration provinces, FTG provides a high-resolution measurement of the earth's gravitational field allowing
the identification of basement lows. Basement lows are interpreted as potential sedimentary basin depocenters which are then
the targeted areas for reconnaissance 2D seismic acquisition.

All the legacy 2D seismic data from Shell-Amoco were reprocessed by the Contractor. ln addition, between 2011 and 2014 as part
of the license commitments, the Contractor acquired an additional 4,91"9 km of 2D seismic data across Blocks 10BB and 13T.
These data were almost exclusively acquired using a cable recording system with a vibroseis truck-mounted source. The 2D
seismic data were used to plan the early exploration wells and many of the initial appraisal wells between 2Ot2 and late 2014.

ln 2O\4 two 3D seismic surveys were acquired on the western side of the South Lokichar Basin. The first survey of 550 km2was
acquired over the Agete-Twiga-Ekales-Ngamia-Amosing area. The second survey of 400 km2 was acquired over the Etom area.
This data was acquired with vibroseis sources (flip-flop & slip-sweep) using nodal (cable-less) geophone technology with using a

source to receiver spacing of 25 m, source and receiver line increments of 100 m, with a nominal CDP (Common Depth Point)
fold of 250.

4.L.2 ExplorationHistory

Fifteen exploration wells have been drilled in the Lokichar Basin including the original discovery well, Loperot-1, drilled by Shell in
1992 (Figure 4-2). There have been ten declared discoveries in the basin resulting from the drilling campaigns. This document will
discuss these discoveries briefly but willfocus on the discoveries which are currently planned to be developed in the earliest stages
of the project (referred to as Phase 1 and Phase 2).

,
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Figure 4-2: Explorotion wells in the South Lokichor Bosin

ln late 2011, the Contractor mobilized the Weatherford 804 drilling rig into Turkana County to begin exploration drilling. The first
well, on the Ngamia prospect, was spudded on 24th January 2012. The well was located 23 km southeast of the provincial town
of Lokichar and 2L km southwest of the 1992 Shell exploration well Loperot-1. After a mechanical sidetrack, Ngamia-14 was
drilled to total depth of 2,340 mMD (-2,336 mTVDKB). The well encountered several hundred meters of gross oil-bearing
sandstones in the Miocene Lower Auwerwer and Lokone Sandstone Formations and was announced as an oil discovery in

March 2012.

The Weatherford 804 was then moved to the Twiga prospect location, 22 km northwest of Ngamia, with exploration well Twiga
South-1 spudded on 21't August 2012. Ihe well was drilled to a total depth of 3,250 mMD (-3,250 mTVDKB) and encountered
several hundred meters of gross oil-bearing sandstones in the LowerAuwerwer Formation and Lokone Sandstone Formation. The

well was suspended and announced as an oil discovery in November 2012.

The Etuko-1 exploration well commenced drilling on May 1,L,201,3, from the Sakson PR5 rig. The well is on the eastern side of
the Lokichar Basin and is located 5 km northwest of the Loperot-1 discovery well. The Etuko-1- well drilled to a total depth of
3,100 mMD (-3,097 mTVDKB) and encountered several oil and gas bearing zones within the Lokone Shale and Lokone Sand

Formations. The well was suspended and announced as a discovery in April 2014.

The Ekales-l- exploration well spud on July 22, 2013, from the Weatherford 804 drilling rig. The well is located between the
Ngamia and Twiga oil discoveries on the western side of the basin. The well drilled to a totaldepth of 2,554 mMD (-2,554 mTVDKB)

and discovered oil-bearing sandstones in the Lower Auwerwer Formation. The well was suspended and announced as a discovery
in April 20L4.

Following the drilling of the Etuko-1 well, the Sakson PR5 well moved to the Agete prospect where the Agete-1 well was spudded
on September 17,2013. The well is located 8 km north of the Twiga discovery. The well was drilled to a total depth of 1,930 mMD I
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(-1,930 mTVDKB) and discovered several pools of oil-bearing sandstones in the Lower Auwerwer Formation. The well was
suspended and announced as a discovery in December 201,4.

The Weatltbrford 804 rig commenced exploration drilling at Amosing-L on 25th November 2013 and drilled to a measured depth of
2,531 mMD (-2,531mTVDKB). The well encountered up to 200 m of gross oil-bearing sandstone in the LowerAuwerwer Formation
and was announced as the sixth oil discovery in January 2014.

The Ewoi-L well is located on the eastern side of the Lokichar Basin and was spudded on Decem ber t6, 201-3, with the Sa kson
PR5 drilling rig. The well is located 4 km east of the Etuko-1 well. The well drilled to a total depth of 1,91L mMD (-1,911 mTVDKB)
and discovered oil-bearing sandstones within the Lokone Shale Formation. The well was suspended and announced as a discovery
in December 2014.

The Etom Field, located north of the Agete Field, was discovered by two exploration wells, Etom-1-, and Emekuya-L. The Etom-l
well was drilled with the Weatherford 804 drilling rig, spudding on July L3,2014. The well drilled to a total depth of 2,000 mMD
(-2,000 mTVDKB) and encountered hydrocarbons in the Lower Auwerwer Formation as well as sandstones equivalent in age to
the Lokone Shale Formation. The Emekuya-1 well was drilled with the Marriot 46 drilling rig spudding on April 25,2017. The well
was drilled to a total depth of 1,356 mMD (-1,355 mTVDKB) and found oil bearing sandstone in the Lower Auwerwer Formation
and the Lokone Shale Formation. The Etom field was announced as a discovery in December 2014.

The Erut-1 well is located 12 km northeast of the Etom Field and was spudded on December 19,201.6, by the Marriot 46 drilling
rig. The well drilled to a total depth of 1.,317 mMD (-L,317 mTVDKB) and discover oil bearing sandstone in the Lokone Shale
Formation and evidence of hydrocarbons in the Lower Auwerwer Formation. The well was suspended and announced a discovery
in January 2017.

Four unsuccessful exploration wells were drilled in the Lokichar basin: Emong-1, Ekunyuk-1, Ekosowan-1, and Etir-1 did not
provide material indications of hydrocarbons and were abandoned and classified as dry holes.

4.1.3 Appraisal

ln2Ot4, the appraisal and delineation of the fields discovered in the South Lokichar Basin during the main exploration phase
began. The primary purpose of the appraisal program was to gain further information and confidence in reservoir and non-
reservoir facies distribution.s, structural configuration, fluid contacts and reservoir and fluid properties. To date, twenty-six
appraisal wells have been drilled in theSouth Lokichar Basin (Section 14/Section 15).

During the appraisal drilling phase, additional data including conventional and sidewall cores, formation pressures and samples,
and conventional wireline logs were acquired to help uncertainties identified in the exploration phase. Later in the appraisal
phase, less time consuming and less expensive data acquisition techniques such as replacing wireline logging tools with logging
while drilling (LWD) data acquisition were employed which will be carried forward into the development phase.

ln addition to drilling appraisal wells, another part of the appraisal program was the acquisition of 3D seismic to reduce
uncertainties in the structural configuration of the fields. A more detailed discussion on the 3D seismic acquisition is providedio
the geophysics section. As will be discussed in the individual field description sections, there are stlll uncertainties that exist in
the different fields and further appraisal in conjunction with early development activities may be warranted.

4.2 Geology

4.2.L Regional Structural and Stratigraphic Setting

The South Lokichar Basin is a NNW-SSE trending asymmetrical half graben within the Turkana Rift of the Great East African Rift
System. The South Lokichar Basin is approximately 70 km long and 35 km wide at its maximum extent and covers an area of
approximately 1700 km2.

The South Lokichar Basin has a straightforward half-graben geometry with Lower to Middle Miocene syn-rift sediments
thickening westwards towards the basin bounding north-south trending Lokichar Fault (Figure4-3 and Figure4-4). Displacement
along the east dipping basin bounding Lokichar Fault dies out along strike to the north and south with the maximum displacement
located near the centre of the fault. The syn-rift sediments thicken along this north-south trend towards the centre of the basin
as shown in Figure 4-5. The depositional centre of the basin is offset from the Ekales field where the thickest section of syn-rift
sediments is present, as shown in Figure 4-6. The basin is bounded to the east on the flexural margin by the Lokone Horst
bringing Pre-Cambrian aged crystalline metamorphic rocks to surface.
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Figure 4-4: South Lokichor Bosin regionol SW-NE 2D seismic line
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Figure 4-5: South Lokichor Bosin Regionol S-N 3D RAP PTeSTM seismic line

Figure 4-6: South Lokichor Bosin Regionol LKT60 to LKT90 isochron (seconds)

The basin stratigraphy can be described in terms of a series of pre-rift, syn-rift and post-rift sequences. The pre-rift sequence is
composed of Pre-Cambrian crystalline metamorphic rocks consisting of heterogeneous and highly tectonisized units of
amphibolite, gneissen, schists and migmatites dated between 500 and 600 million years. The overlying syn-rift sequence of up to
5 km in thickness consists of fluvial-lacustrine sediments biostratigraphically dated as Lower to Middle Miocene. This
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sequence is capped by phonolitic basalts dated 12 to 16 million years. The post-rift sequence, above the Miocene Unconformity,
consists mainly of Pliocene to Holocene alluvium, fluvial and loess deposits.

The primary reservoirs in thisouth Lokichar Basin are in the Lower Auwerwer and Lokone Formations (Figure 4-7). The Lokone
Formation is separated into two units, the Lokone sandstone and overlying Lokone Shale. Reservoirs in the Lokone Sandstone
unit are described as gravity flow deposits shed into a lacustrine system with the intervening shales being lacustrine shales.
The reservoirs within the Lokone Shale unit are also gravity flow deposits into a lacustrine setting, with these sandstones,
completely encased in shales, commonly appearing to be overpressured. The Lower Auwerwer reservoir sandstones are a series
of stacked fluvial deposits interbedded with mud and silt-dominated alluvial plain deposits. These finer grained layers act as

intraformational seals generating a series of stacked hydrocarbon pools.
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Figure 4-7: Strotigraphic Column, South Lokichar Bosin

Figure4-7 also shows seismic picks associated with the lithostratigraphy of the South Lokichar Basin. These seismic picks

are based on events described below.

Volcanics - marks the transition of the volcanic sequence to stacked fluvial sandstones of the Upper Auwerwer
Formation. The thickness of the volcanic sequence varies across the South Lokichar Basin and is completely eroded on

the eastern side of the basin. The volcanic sequence is a key layer in the depth conversion stage of the seismic horizons
due to the high seismic velocity and density and variable thickness of the unit. The base volcanic is a good regional seismic
marker across the basin.

LKT80 - marks the base of the Mid Auwerwer Shale which is a basin wide lacustrine shale and the top of the Lower
Auwerwer Formation. The Lower Auwerwer Formation consists of interbedded fluvial sandstones and thin alluvial plane

shales.

LKT78 - marks the base of a thin basin wide shale that may have been the result of a major flooding event throughout
the South Lokichar Basin.
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LKT70 - marks the base of the Lower Auwerwer Formation as it transitions into the lacustrine shales of the Lokone
Formation. The quality of the LKT 70 seismic marker varies from poor to good across the South Lokichar Basin due to the
transitional nature.
LKT65 - marks the top of the Lokone Shale formation. lt comprises lacustrine shale deposits with interbedded
sand stone gravity f low deposits. The quality of the LKT 70 seismic marker varies from poor to good across the South
Lokichar Basin.

LKT50 - marks the base of the Lokone Shale Formation as it transitions into the gravity flow sandstones interbedded
with lacustrine shales of the Lokone Sandstone Formation. The quality of the LKT60 seismic marker varies from poor to
good across the South Lokichar Basin due to the transitional nature of the Lokone Sandstone Formation.

The South Lokichar Basin internal regional structural geometry is dominated by a series of synthetic and antithetic normal faults
that are parallel or sub-parallel to the NNW-SSE trending basin bounding Lokichar Fault. Examples of the regional synthetic and
antithetic faults are shown on the NE-SW 2D seismic line in Figure 4-4. Timing of the synthetic faults, for the most part, was during
deposition of the LKT70 source rock. Thickening of the LKT70 source rock in the hanging wall of the synthetic faults is evident.
Displacement of formations above the LKT70, along the fault trends are minimal or non-existent as shown in Figure 4-4. Timing
of the antithetic fault trends tends to be post syn-rift deposition and, for the most part, is associated with the late uplift of the
Lokone Horst on the east side of the basin as shown in (Figure 4-4). The South Lokichar Basin is dominated by extensional roll-over
anticlinal structures within the hanging wall of the basin-bounding Lokichar Fault and horst and graben style block faulting
structures on the flexural margin of the east side. Many of the hanging wall roll-over anticlinal structures exhibit a late stage
crestal collapse consisting of both synthetic and antithetic faults as shown in Figure 4-3.
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4.2.2 Environment of Deposition

The depositional environment in the South Lokichar Basin during Miocene time is interpreted as terrestrial with predominantly
fluvial, lacustrine, alluvial plain, and alluvial fan deposits.

The lower most reservoir of the Lokone sandstones are interpreted as gravity flow deposits generated by near floor sandstone
belng deposited out into the lacustrine setting during storm events. These deposits become less common into the lower part of
the Lokone shale section as the basin subsided and relative lake level rose. lt is during this time in the early phase of the Lokone
shale deposition that the primary lacustrine source rock was deposited. Later in the development of the Lokone shales, gravity
flow deposits returned and are present in the upper part of this section as part of the gradual transition from the Lokone shale into
the Lower Auwerwer Formation. This transition sees sediment deposition changing from predominantly lacustrine to mainly
alluvial plain with stacked fluvial deposits that make up the primary reservoir in the basin. This section of alluvial and fluvial
deposits is capped by the lacustrine shales of the mid-Auwerwer. On the western side of the basin adjacent to the rift bounding
fault, alluvial fan deposits are encountered. These deposits tend to be very immature in nature and are non-reservoir in every
location it has been encountered to date.

4.2.3 Geochemistry/Source Rocks/Maturation

The main source rock interval in the South Lokichar Basin is the Lokone Shale which contains an average 3.5% total organic
carbon (TOC). The maceral composition of the organic matter is dominated by lipinite rich Type I kerogen. Type I kerogens are
typically found in lacustrine environments and yield low gas-oil-ratio, waxy crude oils. Secondary source rock potential has also
been identified in the older Loperot Shale with residual total organic carbon values of up to 4S%. The Lokone Shale is estimated to
be more than one kilometer in thickness in the center of the basin. Maturation studies confirm that the Loperot Shale is in the
oil window in the center of the basin, present-day. The Loperot Shale has higher maturity and is at the end of its oil- generation
phase or entering a gas-generation phase in the deepest parts ofthe basin.

Figure 4-8 and Figure 4-9 illustrate geochemical properties of oils from the South Lokichar Basin. The data illustrates that the oil
analyzed from the different wells is from the same source rock. The source rocks are the lacustrine shales of the Lokone Shale.
The maturity of the source rock is illustrated in Figure 4-10. While oil is the dominant hydrocarbon in the basin, some of the ,

Lokone source rock has entered the gas generation window. The oil in the South Lokichar Basin typically has a low gas oil ratio
(GOR), however there have been zones with free gas identified in many of the fields in both the Lower Auwerwer and Lokone
reservoirs-
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4.3 Geophysics

4,3.1 Full Tensor Gradiometry

ln 201L, Full Tensor Gradiometry (FTG) surveys were conducted, covering the South Lokichar Basin as shown in Figure 4-11. FTG
provides a measurement of the earth's gravitational field, allowing the identification of basement highs (red colour on the map)
and basement lows (blue colour on the map). Basement lows are interpreted as possible sedimentary basin depocenters where
sediments accumulate over time.
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Figure 4-11: Full Tensor Grodiometry survey and jD seismic coverage within the South Lokichar Bosin

4.3.2 2D Seismic Data

There is about L600 km of 2D legacy seismic data within the Lokichar Basin. The 2D legacy seismic data was used to define
structures and trends within the South Lokichar Basin and for layout and planning of an additional 2000 km of 2D seismic
acquisition in basin. The 2D seismic data were used to plan the early exploration wells and many of the initial appraisal wells
between 2Ot2 and late 2014. The data was also used to define the key structural and stratigraphic elements of the South Lokichar
Basin and helped with the layout and design of the 2014 3D seismic program. The 2D seismic dataset within Blocks 10BB and 137
is shown in Figure 4-12.

4.3.3 3D Seismic Data

Figure 4-72 shows the outline of the 950 km2of 3D data acquired on the western side of the South Lokichar Basin. lt was
acquired in two segments: a southern area over Agete, Twiga, Ekales, Ngamia and Amosing and a second area over Etom and
E rut.
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Figure 4-72: 3D seismic coveroge (blue polygon) ond 2D seismic lines (black lines) in the South Lokichar Bosin

The following 3D seismic processing phases were undertaken by Tullow Oil's Geophysical Technology Group between 2014 and

2076:

Fast-track seismic processing sequence with a complete Post Stack Time Migration (PostSTM) dataset delivered in Q2 2015. The
full 950 km2 3D seismic data was merged and processed through a more complex processing flow with linear and random noise
attenuation, refraction statics and deconvolution. A final Pre-Stack Time Migration (PreSTM) product was generated in Q3 2015.
The 3D PTeSTM data set was used to interpret the horizon inputs for the first iteration of the subsurface modelling carried out
in 2015. The 3D Pre STM data set was not processed with a surface consistent amplitude correction and is not suitable for
quantitative data analysis such as amplitude versus offset analysis.

ln 2016, an additional processing phase was undertaken on the full 950 km2 3D seismic data set to generate surface consistent
processed outputs in a Relative Amplitude Processing (RAP) workflow. The main additional processing steps applied in this phase
were improved refraction statics, additional linear denoise, demultiplex and surface consistent amplitude correction. Updated
stacking velocity analysis was undertaken with a focus on stratigraphic consistency. Also, a larger offset range was input to the
pre-stack time migration. This RAP PTeSTM was used to interpret new horizon inputs for iteration second subsurface
modelling in 2016.

Following a review of the RAP PTeSTM 3D processing in Q4 2015, reprocessing of 300 km2 of the 3D seismic data set
commenced over the Ngamia and Amosing fields. The objective of the reprocessing was to make improvements to the pre-
processing techniques addressing ground roll related noise removal. This reprocessing project was undertaken byCGG in during
2017, with the aim to leverage a more sophisticated denoise workflow to maximize signal-to-noise ratio of data input to an
azimuthally sectored PTeSTM as well as a Pre-Stack Depth Migration (Pre SDM). The PTeSTM data was utilized for comparison with
subsurface models and to better understand variation in GRV. The final PTeSDM product will be used to assess changes in the
structural and stratigraphic interpretation of the Ngamia and Amosing fields and execute phase well planning at pad scale.
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4.3.4 Synthetic Well Ties to RAP PTeSTM 3D Seismic Data

Syrl$etic gathers were generated for a series of wells drilled in the South Lokichar Basin. This allowed correct correlation of the
available well log data used to create the synthetic gathers and the RAP PTeSTM seismic data. The synthetic well ties were
generally good throughout the South Lokichar Basin but the reliability of the synthetic well ties to the RAP PTeSTM seismic data
varies as a function of borehole deviation, seismic data quality, level of structural complexity and near surface multiples.

An example of a synthetic well tie to the RAP PTeSTM seismic data is demonstrated for the Ngamia-3 well in Figure4-13. The last
track in Figure 4-13 shows a good quality match between the synthetic trace and the RAP PTeSTM at all LKT seismic markers.

The seismic has SEG normal polarity, where an increase in amplitude impedance corresponds to a positive amplitude (peak).
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Figure 4-7j: Synthetic well tie ond synthetic gather ot Ngomia-3

4.4 Petrophysics

This section documents the logging and coring programs conducted in both the exploration and appraisal wells in the South
Lokichar Basin. The petrophysical analysis of the data and subsequent interpretations of rock quality and fluid contents are
challenging in the South Lokichar Basin. Key difficulties include the determination of the volume of shale in the reservoir sections
and determination of water saturation.

4.4.L Data Acquisition Program

Since the drilling of the first South Lokichar Basin Well (Ngamia 1/1A) in 2072, to the latest well (Amosing-71 rn 2017, data
acquisition has evolved through changes in drilling practices, mud systems, and continued attempts to reduce well costs (Section

14). A data acquisition programme has been carried out in all wells with wireline logs, wireline downhole pressure and fluid
samples, core and rotary side-wall-cores. Digital log data has been acquired on pipe with the deployment of advanced logging while
drilling tools (LWD). Early wells in the basin were drilled with water-based mud systems (WBM) but, due to hole stability issues,

later wells have been drilled with an oil-based mud system.

The basic set of data required for the petrophysical analysis are gamma ray, sonic, neutron-density and resistivity logs. Early wells
acquired the gamma ray and resistivity logs while drilling and the sonic and neutron density logs on wireline but in later appraisal
wells these logs were all acquired while drilling. Other logs, such as nuclear magnetic resonance and image logs, were acquired in
some early wells but typically not present in the later appraisal wells.

The log database is summarised in Table 4-1.
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Table 4-L: Exploration ond Appraisol Well Log lnventory
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Formation pressures and samples were taken with repeat formation testing tools on wireline. This data is used to interpret
hydrocarbon contacts as well as provide additional information on formation quality through estimates of fluid mobility in the
reservoir. Fluid samples were acquired to provide quick look analysis at the well site as well as further PVT analysis on pressurized
and non-pressurized samples in the laboratory environment.
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Vertical seismic profiles (VSP) were acquired in all the exploration wells and many of the appraisal wells. This data is used to tie
the geological formation tops to the seismic data.

4.4.2 Core Data

Forty-five conventional whole cores have been taken from 15 exploration and appraisal wells of which 73% of samples taken have
been taken from the Lower Auwerwer Formation. A breakdown of core acquired by well and reservoir can be seen in Table 4-2. ln
addition, a total of 1,049 sidewall cores, both percussion and rotary type, have been taken from 2L wells.

ln Q1 2015, in keeping with the principles of Clause L4 PSCs the Contractor repatriated a representative part of the cores (the 1/3
cut) to be stored at the NOCK facility in Nairobi.

A total of forty-seven conventional cores from L5 wells were acquired during the exploration and appraisal period of the Lokichar
Basin. ln addition to the conventional full diameter cores, hundreds of both percussion and rotary sidewall cores were also taken
from eighteen wells.

Table 4-2: Whole core databose (Source: Tullow Oil)

Plugs taken from the conventional full diameter cores have been analysed for routine core analysis measurements including
porosity, permeability, and grain density. Dean-Stark analysis was also conducted on numerous plugs to give an estimate of in-
situ fluid saturations. Some of the rotary sidewall cores acquired were also analysed for basic porosity, permeability, and grain
density. Select plugs had thin sections cut and were reviewed petrographically to aid in describing the reservoir quality and
components. Some special core analysis (5CAL) was performed on both full diameter preserved sections of the core as well as

plugs. Most of this analysis was conducted for production or reservoir engineerinB purposes.

Figure 4-14 shows a porosity-permeability plotfor all plugs analysed from conventional fulldiameter cores in the South Lokichar
Basin (exceptAmosing-7). The data displayed includes data from all formations, reservoir, and non-reservoir rock types.
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South Lokichar Basin Core Data
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Figure 4-14: Porosity versus Permeability, Conventionol Core, South Lokichor Basin (Note: Amosing-7 core doto not included os found to
be non-reservoir)

Figure 4-15 is a plot showing the relationship of porosity versus depth. While there is a general trend of porosity with depth,
the main ranges of porosity are primarily controlled by facies changes and diagenesis of the different rock types.

South Lokichar Basin Core Data
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Figure 4-75: Porosity versus Depth Plot, Conventionol Core Doto, South Lokichor Basin

An extensive reservoir fluid sampling campaign has been conducted during exploration and appraisal drilling and testing. Three
hundred and seventy-six fluid oil samples have been acquired from 31 wells across the majority of hydrocarbon bearing reservoirs
in nine out of the ten discoveries. Pressurised samples were taken using downhole wireline samplers during logging operations and
during flow testing operations (both DST and EWT) for PW laboratory experiments. Atmospheric (dead oil) samples were taken for
crude assay and production technology fluid characterisation. A listing of the acquired samples is shown in Table 4-3 and Figure
4-16. lt should be noted that a subset ofthese have been retained in the UK for ongoing and future analysis.
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12
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23

34
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Well Wireline Atmospherrc Pressurised
Flow
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Table 4-i: Oil somple inventory
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Figure 4-76: Oil somple inventory (%) (Source: Tullow Oil)

4.4.3 Calibration of Log to Core Data

An integrated petrophysical interpretation has been caried out across all wells. The data has been conditioned, depth shifted
and logs curves spliced where necessary. Bad hole sections were identified. Log data has been calibrated to core for the
determination of porosity, volume of clay and water saturation. This calibration has then been carried forward into the static
modelling, especially with regards to water saturation which is populated in the model using a saturation height function.

4.4.4 PetrophysicalMethodology

An integrated petrophysical interpretation has been caried out across all wells. The main purposes of the petrophysical
workflow are to characterise the reservoir components and quality, and to describe rock facies by using core analysis and log
data acquired from the well bores. This analysis is used in the calculation of hydrocarbons in place as well as representing the
dynamic potential of these resources. The primary inputs to the analysis are the log, core and dynamic flow data acquired during
the exploration and appraisal phase of the project. The main deliverables for the petrophysical analysis are to generate a

representative volume shale, porosity, permeability and water saturation. A visual illustration of the petrophysical workflow can
be seen in Figure 4-17, The key steps can be summarised to:

o Raw data management, preparation and zonation
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. Generation of Volume of Shale (Vsh), porosity, permeability and water saturation

. lntegration of fluid data and callbration to core
o lntegration of petrophysical analysi+to static modelling
o Cut-off analysis and interpretation management.

Figure 4-77: Petiophysicol workflow summary

A consistent petrophysical methodology has been adopted across all wells with modifications to key input parameters which
capture local variations between the fields. Such examples include the permeability model, net cut-offs and saturation height
function modelling.

The Total Porosity approach was used for all petrophysical analysis. To have the most confidence in log evaluations, the core
derived measurements should agree with those from the wireline logs. Since it is not possible to measure effective porosities in a
reliable and repeatable manner, calibration with core analyses is best achieved by measuring total porosities on core plugs and
comparing these with total porosities estimated from logs. This process also simplifies the interpretation as the necessity for shale
fraction used in effective porosity calculation becomes redundant.

4.4.4.L Volume of shale (Vsh)

Volume of shale (Vsh) can be calculated using several methodologies. ln the Lokichar basin, Vsh has been derived using the density-
neutron logs where borehole quality is good and by using the gamma ray log where the borehole quality is bad. Nuclear magnetic
resonance logs (present in the early exploration wells) were used to quality control the results from these methodologies.

A wide range in shale volume estimates was calculated. To refine these values a detailed X-ray diffraction (XRD) study was
commissioned with 236 samples selected from Ngamia and Amosing cores.

The samples were taken across major reservoir units, in addition to the top and base of the units to characterise the shoulder
effects. Figure 4-18 illustrates the types and proportions of clays seen in the Ngamia and Amosing cores analysed. The average
dry clay component of the samples analysed is around 13% which will equate to approximately 22% Vshale. Figure 4-19 shows
the mineralogy of the samples analysed (excluding the clays in Figure 4-18).
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Figure 4-18: Types ond proportions of cloys in Ngomia and Amosing cores
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Figure 4-19: Minerology of Ngomia and Amosing somples anolyzed in the XRD study, excluding cloys

The clay to shale ratio was set at 55% as indicated by the maximum levels of clay seen within the XRD study shown in Figure 4-18.
The ratio is an important parameter when computing water saturation from shaley sand equations since it is the clays that act as

the key contributor to excessive conductivity and therefore important this parameter is accurately defined. Where XRD data was
available, comparisons were made back to the predicted Vshale curve and acted as a hard calibration point.

The results of the XRD measurements were compared against the various methods described above. lt was determined that
Vshale calculated from the neutron-density logs was both the best match to the XRD data and had the bes;t vertical resolution.
ln poor hole conditions the gamma ray derived Vshale is used in place of the neutron-density measurements.

The shale fraction has been used primarily for lithology identification, sonic porosity correction throughshales and reservoir
cut off determination.
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4.4.4.2 Porosity/Permeability(@,K)

Porosity can be determined through various methods using neutron-density, sonic or nuclear magnetic resonance logs. The
standard methodology for this project is using the single density methodology.

The porosity measurements derived from the nuclear magnetic resonance tools were compromised due to incorrect running
speed causing an underestimate of porosity values. Porosity calculated from the nuclear magnetic resonance tools were therefore
not used in any of the static or dynamic models.

Porosity (PHIT) is calculated primarily from the single density method using a hydrocarbon density of 0.85-0.95g/cc (dependent on
mud type), and a variable grain density (dependent on clay and sand volume). Clay parameters are varied by petrophysicalzonation
with dry clay values ranging from of 2.7-2.75glcc across the field. Dry sand matrix was set to 2.68 g/cc as determined from the
average grain density during the RCA program and shown below in Figure 4-20. Log porosity is calibrated against core porosity
which is accepted as being equivalent to the total porosity. ln areas of wash-out, the compressional sonic curve was used to
compute the total porosity based on the Wyllie equation as it is less sensitive to borehole conditions.
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Figure 4-20:RA Groin density ocross Ngamia & Amosing

XRD, thin sections and SEM data all show minerals such feldspars, plagioclase, calcite, dolomite, and pyrite which explain the
elevated grain densities.

A comparison of core and log porosities can be found in Figure 4-21.

l
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The core data has been used to define a permeability algorithm. As all the core analysis across both Amosing and Ngamia is

referenced to air permeability, it was decided to model air permeability within the petrophysical model. Furthermore, as many of
the SCAL measurements such as capillary pressure data reference air permeability, it was important to remain in this domain, with
all liquid corrections carrled in the dynamic uncertainty.

The XRD study allows the use of the total clay volume from XRD to compare to core permeability. Porosity and clay volume show
strong controls on permeability, as seen in Figure 4-22.
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Porosity to Vshale ratio is a useful method for combining two petrophysical parameters into one term for permeability prediction.
A value of L exists where porosity is equal to Vshale, with a value of 2 where porosity is two times greater than Vshale. Figure 4-23
shows a comparison of the Phi/ Vshale ratio to permeability from the XRD plugs. The cleaner, well sorted, large pore throat plugs
sit towards the top right of the plot, with a high Phi/ Vshale ratio. The shaley, poorly sorted and smaller pore throat plugs sit towards
the bottom left, with low Phi/ Vshale values. The close relationship of Phi/ Vshale further enhances the reliability of using these
inputs into the permeability algorithm.

Mercury injection capillary pressure pore throat radii distributions have been superimposed on Figure 4-23. The lower Phi/ Vshale
ratio plugs have much smaller pore throats dominated by the peak on the left giving it a bimodal distribution. As the Phi/ Vshale
ratio increases as does the pore throat radius leading to a higher Phi/ Vshale ratio and permeability.
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As reported in, Ngamia and Amosing share some common petrophysical characteristics, but there is enough variation within Vshale
and Porosity across the two fields that they warrant separate permeability models.

4.4.4.3 Water Saturation (Sw)

Water saturation is a key component of determining hydrocarbons in place. lt was recognised early in the appraisal phase of the
South Lokichar Basin that accurate water saturation estimation would be challenging. The low salinity of the reservoir's formation
water means there is little resistivity contrast between oil-bearing and water-bearing formations; the Archie equation cannot
be used to derive water saturation in the Lokichar Basin.

Other difficulties in deriving water saturation in the Lokichar Basin include a high clay conductance (resulting in a large BOV) and
residual oil in water legs.

For the purposes of reservoir modelling and determining hydrocarbon volumes in place, the decision was made to use
saturation height functions tied to reservoir quality rather than populating the static model with log-derived water saturation.
These functions have been determined from core derived capillary pressure data including:

. 105 Mercury lnjection Capillary Pressure (MICP) measurements;
o 6 Air-Brine stressed Centrifuge Capillary Pressure measurements from Amosing.
o L3 Air-Brine stressed Porous Plate measurements, 7 from Amosing & 5 from Ngamia.

Prior to use, the MICP data were corrected for closure, clay-bound water, and to stress. All three data sources were corrected to
reservoir conditions. Default reservoir values for contact angle (30deg) and interfacial tension (30 dynes/cm) were applied. The Pc

data was corrected for height above the FWL using water density of 1 gm/cc and a hydrocarbon density of 0.8gm/cc.

The saturation height function (SHF) expresses oil saturations as a function of height above the fluid contact and thus aims to model
the "transition" zone as well as the irreducible water saturation higher up in the oil column. A dependency on porosity and
permeability is used to account for variations in rock quality. Since the fields have different permeability models, reservoir cut-offs
and subtle differences in capillary pressure; each field was assigned its own specific saturation height function.

LeverettJ models were created since these are most readily implemented in static and dynamic models. Note that these models
use both porosity and permeability as inputs along with height above the FWL. The process of building the function is iterative
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whereby after each iteration, the data is checked back to the input data to define how well this was predicted back as shown in
Figure 4-24.
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Figure 4-24: Soturotion height curve fittinq

The final matches for the input (measured) versus output (predicted) for the SHF are shown in Figure 4-25. Centrifuge and porous
plate data were used across both fields, with each field specifically weighted to its dataset hence the variation in the equation
coefficients. The SHF was compared back to Dean Stark and log derived resistivity SwT to ensure consistency across the results,
which was overall a good match. .
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Figure 4-25: Soturation Height Function

Due to the fluvial nature of the Amosing and Ngamia reservoirs, some sands do not appear to receive charge. As the SHF populates
HC above a given FWL, failure to capture these sands will lead to an overestimation in STOIIP and be problematic for perforations
due to the presence of water in the production phase. A schematic on how these uncharged sands are visually identified is shown
in Figure 4-25.

Non-charged sands have been identified from:

o Core fluorescence
o Samples and pressures
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. Resistivity derived SwT
r Gas chromatograph

ln Figure 4-26, the purple curve shows a typical Sw'ffrom resistivity, which sees HC in zone 3, but not zone 2 (water bearing). The
SHF is shown in red, which shows above the FWL, all zones (3 and 2) get saturated with oil. Within every well, a flag has been
generated following the same scheme here, with fluid 2 identified as "uncertain" pay. This is discussed further in the modelling
section.

Vsh Sw

-_ 5,;il1::l
Figure 4-26: Schemotic showing on uncharged zone

4.4,4.4 Cut-6Ifs/ Net Reservoir Definition

Net reservoir has been defined as rock that can store hydrocarbons. The primary cut-offs used to help define net reservoir are
Vshale and porosity. The cut-offs used in the static geological models and the determination of net reservoir were established
by reviewing all reservoir data acquired including core data, drill stem test data and other data such as mobility measurements
from the wireline testing tools. The cut-offs therefore vary by field.

The primary method used to define the cut-offs is based on the cumulative hydrocarbon pore thickness (Phi*So*H)versus cut-offs.
Variations in cut-offs are plotted against the hydrocarbon storage capacity and shown Figure 4-27, where the impact of the
changing cut offs can be quantified. Typically, the P90 (9O% of HPV captured) value is deemed a reasonable cut off. Additionally,
core photographs were used to help define the cut offs. By examining the fluorescence from UV light, charging can be clearly
observed and related back to the core petrophysical parameters.
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The Amosing Auwerwer and Lokone net reservoirs have been defined as having Vshale less than 40% and PHIT greater than L2Yo.

The Ngamia Auwerwer net reservoir was defined as having Vshale less lhan 40% and PHIT greater than 15%. The Twiga Auwerwer
net reservoir was defined as having Vclay less than 50% and PHIT greater than 15%. Twiga has a Vclay to Vshale ratio of 55%.

4.4.4.5 Rock Typing

Rock typing has been undertaken and incorporated into the modelling of the Amosing and Twiga Fields due to variations in porosity
distributions compared to other fields. This is detailed further in the individual field Sections 4.6.2 and 4.6.3.

4.4.4.6 FluidDistribution

Understanding and predicting where uncharged sands are located across the fields resided is important so as not to overestimate
hydrocarbons in place.

As generally observed in the core data, the uncharged zones tend to be confined to the thinner bedded sands. As net reservoir
flags are generated in each well, defining the thickness of each bed is a straightforward task, where thin (<1m), medium (1-3m)
and thick (3m+) could be defined.

Filtering the bed thickness by petrofacies and fluid type provides a way to identify where these uncharged sands reside. Figure 4-28
shows two examples for Amosing and Ngamia. The thin beds tend to have the largest proportions of Type 1" facies, followed by the
medium and lastly the thick beds; Thin and medium beds are much more prone to containing uncharged sands (water), where the
thick beds are dominated by Type 2 facies, and are predominately oil prone.

This exercise was completed on both Amosing and Ngamia well data. The overall results are similar, but the proportions do vary.
This has been captured in the static models.

Arnosing Auwerwer EWT Bed Class vs Fluid NSamia EWT Z1-5 Fluid Distributions
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4.4.5 PetrophysicalSummary

The key deliverable of the petrophysical workflow was to provide a set of petrophysical parameters that can be used to properly
characterise the reservoir and accurately predict the volume of hydrocarbons in the reservoir from a static model. The value of
an extensive dataset of log and core data has led to the creation of a dataset that has a high degree of confidence to be used in
the static and dynamic modelling. This analysis provides the foundations for the facies and reservoir property development in the
static and dynamic reservoir models.

rh l<t n) Ihrf { l. nl lhn (<tml lr.dlm(l 3 6l

0.d ThlclGi Clrtr

)

SOUTH LOKICHAR BASIN. FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 57



PROJECT
OIL KENYA

4.5 STOllPCalculation Methodology

4.5.1 lntroduction

This section describes the methodology used to calculate stock tank oil initially in place (STOIlP) in each field. Note that only Phase
1 and Phase 2 fields are discussed, namely Ngamia Auwerwer, Amosing, Twiga Auwerwer, Etom, Agete, and Ekales.

Static geological models have been built for three fields: Ngamia Auwerwer, Amosing, and Twiga Auwerwer. The static model
volumes produce deterministic STOIIP which are used in the reference/best/mid case scenario. A summary of static model
methodology is discussed in Section 4.5.2 below. Low and high case volumes have also been estimated using a separate method
which uses statistical analysis.

For Etom, Agete, and Ekales, a range of low, mid, and high case STOIIP have been estimated using a statistical, monte carlo
evaluation. The mid case STOIIP is a result of a probabilistic evaluation between the low and high case inputs. The volumetrics
methodology is summarised in Section 4.5.3 below.

4.5.2 Static Model Methodology Summary

The static geological models for the Ngamia, Amosing, and Twiga fields have been built by integrating relevant sub-surface data
and interpretations presented in the preceding sections. The structural interpretation from 3D seismic, sedimentological core
descriptions, facies and paleocurrent interpretations from image logs, depositional models with sand body geometries and
porosity and permeability derived from log and core analyses have all been integrated to build the fine-scaled static model.

A full-field 3D reservoir model has been constructed for each field using industry standard modelling software (Schlumberger

Petrel).

A summary of the modelling workflow is as below:

. lntegration of depth maps of key mappable horizons

. Construction of detailed fault static model from seismic interpretation .

o Zonation and layering of the 3D grid based on detailed well correlation

. Facies and property modelling

. Simulation grid design and upscaling of the fine scaled geological model for dynamic reservoir simulation

Facies modelling utilises a multi-step approach attempting to best model the interpreted and conceptualized depositional patterns.
After identifying alluvial-fluvial boirndary using polygon sets, alluvial fan facies and broadly fluvial facies are modelled. The next
step involves populating of shales within the fluvial succession. Afterwards, channel belt bodies (CBBs) are modelled to create zonal
fairways. Net sands are modelled within the CBBs to give NTG property. Example for Amosing is shown below. Porosity is modelled
stochastically within the net sands and permeability is modelled using a poroperm transform function based on the core data on a

field-by-field basis. Water saturation is modelled using saturation height functions derived from petrophysical interpretation.
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Figure 4-29: Focies Modelling Workflow

4.5.3 Statistical Volumetrics Methodology Summary

For Etom, Agete, and Ekales fields, in place volumes have been calculated using a statistical methodology. The same method was

also used to calculate low and high case STOIIP in Amosing, Ngamia, and Twiga.

Two-way time (TWT) grids were interpreted on a 3D seismic and depth conversion was performed to create depth grids. Depth
grids were tied to formation top picks. Top and base depth grids, together with interpretation of fluid contacts and compartments
were used to calculate a range of low and h-igh gross rock volume (GRV). Mid case GRV is estimated based on a lognormal
distribution between the low and high cases.

Petrophysical analysis was done using a series of low and high case cut-offs. Net-to-gross (NTG), porosity, and water saturation
(Sw) inputs to volume estimation have been derived from the well sums and averages following petrophysical analysis as well as

analogues. Fluid volume factors were estimated using fluid properties from PW data. Mid case inputs were derived statistically
from low and high case inputs. Details are discussed in each field's subsection in Section 4.5.

4.6 Field Descriptions

Phase L and 2 development of the South Lokichar Basin includes the following fields: Ngamia (Auwerwer), Amosing (Auwerwer),
Twiga (Auwerwer), Ekales (Auwerwer), Etom (Auwerwer and Lokone), Agete (Auwerwer). The sections below provide further
details on these fields. Phase L is limited to the Ngamia and Amosing fields.

4.6.L Ngamia Auwerwer

4.6.1.1 lntroduction

The Ngamia field was the first major discovery of hydrocarbons in the South Lokichar Basin. From both a geological and
development standpoint, the field has been separated into two main stratigraphic sections, the Lower Auwerwer Formation and
Lokone Formation (Figure 4-30). This part of the document will focus on the Lower Auwerwer formation.
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Figure 4-j0: Well Ngamio-j Log lllustrating the Stratigrophy in the Ngomio Field

Following the discovery of hydrocarbons in Well Loperot-1 drilled by Shell in 1992/93 on the eastern side of the South Lokichar
Basin, Well Ngamia-l/lA was the first exploration well drilled on the western side of the basin. The well was spudded in January
ol 20L2 with the Weatherford 804 drilling rig. The well took over six months to drill and evaluate, primarily due to significant
borehole stability issues, but also due to the significant sections of hydrocarbon bearing reservoirs that were encountered.

Well Ngamia-1/1A location was selected on 2D seismic data. The well was drilled mostly vertically in the sidetrack Ngamia-14 leg
to a total depth of 2,340 mMD in the Lokone Sandstone Formation. Well Ngamia-l.A encountered over 1,100 m of gross
hydrocarbon bearing section in the Lower Auwerwer Formation, sandstones equivalent in age to the Lokone Shale Formation
and the Lokone Sandstone Formation. The drilling rig was released from the location of the operation on July 6,2072.

During the drilling of the well, logging while drilling measurements including gamma ray and resistivities were acquired.
Conventional wireline logs were acquired at the end of the main hole sections and included a very robust selection of modern
log measurements. Further rock samples were acquired through the acquisition of both percussion and rotary sidewall cores.
Using the wireline formation testing tool, formation pressures were acquired throughout the well in addition to fluid samples.

Well Ngamia-LA was re-entered on March 22, 201,3, with the Weatherford 804 drilling rig to complete a drill stem testing
program. Six production tests were performed in the well. Since then, numerous other flow tests, production and injection trials,
have been completed in the appraisal wells. The data acquired from this testing will be discussed in the reservoir engineering
section.

The Ngamia field appraisal program consisted of an additional ten wells to date, Ngamia-2 through Ngamia-L1. All wells drilled in
the Ngamia field have encountered hydrocarbons in the Lower Auwerwer Formation. Well locations are shown in Figure 4-31
alongside the mid case hydrocarbon pore volume map. Eight of the appraisal wells (Ngamia-3, and Ngamia-s through Ngamia-
11), encountered hydrocarbon bearing zones similar in nature to Well Ngamia-1A. Two wells, Ngamia-2 and 4 encountered
hydrocarbon discoveries that were overpressured in the Auwerwer compared to the rest of the field and do not appear to be
communication with the regional water aquifer.

The Ngamia Lower Auwerwer oil resources make up the largest discovered oil accumulation in the South Lokichar Basin. Current
estimates include a range of low at 459 MMstb, mid at 680 MMstb, and a high estimate of 984 MMstb STO|lP. The mid case
estimate is based on a rigorous process of incorporating the geophysical, geological, petrophysical and reservoir engineering
data and interpretations into a three-dimensional static model. The process of building this model will be described in the following
sections. The low and high case estimates are based on statistical volumetrics methodology which incorporates a suitable range
of uncertainty in the volumetric parameters and reservoir extent. This methodology is also discussed in the following sections.
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4.6.t.2 Geology

The Ngamia Field is a moderately faulted, three-way dip closed anticlinal structure along the western margin of the South Lokichar

Basin. Thefield is ultimat€Iy bounded to the west by the large, basin bounding fault, however the main accumulation appraised

at Ngamia lies over three kilometers east of the main basin bounding fault (Figure 4-31).
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Figure 4-j1: Ngomio (Auwerwer Fm.) Mid Case Oil Hydrocorbon Pore Volume (HCPV) ond LKT78 Depth Grid ond Foults

The sandstones of the Lower Auwerwer Formation are the main reservoirs in the Ngamia Field. These reservoir sandstones are
primarily fluvial in origin (Figure 4-32and Figure 4-33) with evidence of some poorer quality reservoir sandstones thought to be

more alluvial in origin close to the main fault systems. The influence of this poorer quality non-reservoir alluvial facies has a

small impact on resource volumes in the Ngamia field compared to Amosing and Twiga fields where the impact is much greater.

There is some level of structural complexity in the Ngamia field with seismically visible faults separating the field into segments
(Figure 4-34). Faults, both synthetic and antithetic to the basin bounding fault, cut through the Lower Auwerwer section. Most of
these faults have sufficient throw to provide at least some sealing capacity during production.

Hydrocarbon-bearing sandstones within the Lower Auwerwer Sandstone are individually sealed by laterally extensive mudstones
within the sequence. The ultimate top seal to all the hydrocarbon discoveries is provided by the Mid-Auwerwer Shale at the base
ofthe Upper Auwerwer Sandstone.
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Figure 4-34: Nqomio Depth Structure Mop (LKT80) and seqmentation in the field

4.5.1.3 Geophysics

The RAP PTeSTM 3D data volume was used to map the four key markers for the Lower Auwerwer Formation over the Ngamia
field. The four markers mapped are the LKT80, LKT78, LKT76, and LKT70 as illustrated in the stratigraphic column in Figure 4-7. All
four markers are good quality picks over the Ngamia Field on the RAP PTeSTM 3D data volume (see Figure 4-35).

The LKT80, LKf78, LKT76 and LKT70 two-way time structure maps are shown in Figure 4-35 to Figure 4-39. The Ngamia structure
at these levels is generally a three-way fault closure in the hanging wall of the northwest-southeast trending Lokichar Fault, which
is further compartmentalized by several north-south and northwest-southeast faults. A north-south seismic line (Figure 4-35)
shows that these faults create crestal collapse for the most part, with less displacement at the LKT70.
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Figure 4-j5: N-S RAP PTeSTM 3D line through Ngomia Field
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Figure 4-36: Ngamio Field RAP PTeSTM LKf80 two-woy time structure map (milliseconds)

Figure 4-j7: Ngomia Field RAP PTeSTM LKT78 two-woy time structure mop (milliseconds)
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Figure 4-j9: Ngomia Field RAP PTeSTM LKT70 two-woy time structure map (milliseconds)
I

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 66



PROJECT
OlL KENYA

Depth Conversion

Depth conversion of the RAP PTeSTM 3D seismic two-way time horizon interpretation was performed using an interval-based
hodelling technique (Figure 4-40). The model incorporated five key intervals defined from the RAP PTeSTM 3D two-way time
horizon interpretation and the corresponding pseudo-intervalvelocities calculated at each welltie with the RAP PTeSDM 3D seismic
data.

The seismically defined intervals are:

. Ground Level to LKT80 (refraction static replacement velocity model was used)

. LKT80 to LKT78

. LKT78 to LKT76

. LKT76 to LKT70

. LKT70 to LKT60

Aside from the first layer where refraction static velocity surface has been used, pseudo-interval velocities are calculated at each
well tie using the corresponding layer isopach from well log data and the two-way time isochron value from the RAP PTeSTM seismic
data interpretation. The pseudo intervalvelocities at each well tie are gridded over the entire field area using a convergent gridding
algorithm resulting in a two-dimensional grid of pseudo-interval velocity for each of the four key seismic intervals

Figure 4-40: RAP PTeSTM seismic line through Ngomio Field showing key seismic horizons and intervals used in intervol velocity modell

The resulting depth maps from the depth conversion is shown below in Figure 4-41 to Figure 4-44
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Figure 4-41: Ngomia LKT80 Depth Map

Figure 4-42: Ngomia LKT78 Depth Mop
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Figure 4-4j: Ngomia LKT76 Depth Map

Figure 4-44: Ngamio LKT60 Depth Mop
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4.6.L.4 Petrophysics

The general petropfrysical workflow was described in Section 4.4. This section will discuss available data and processes specific
to the Ngamia Lower Auwerwer analysis. The Ngamia Field has the most robust set of petrophysical data of any of the fields in the
South Lokichar Basin. Numerous conventional full diameter cores, and robust logging suites in most of the wells provides a very
complete petrophysical database.

Conventional full diameter cores from the Lower Auwerwer section were acquired in the Ngamia-2,3,4, and 5 wells, totaling
422 m of core recovered (Table 4-4). RCA analysis was performed in the core to provide measurements of porosity, permeability,
grain density, etc. to guide the petrophysical analysis of the log data acquired. Core plugs from the Ngamia cores were a large part
of the extensive x-ray diffraction study that was completed to narrow down the range of volume of shale calculated in the reservoir.
Table 4-4 is a cross plot of porosity versus permeability from core data in the Lower Auwerwer Formation acquired in Ngamia
wells. Figure 4-46 displays petrophysical curves from the Lower Auwerwer section in the Ngamia-3 well comparing core data to
calculated curves for porosity and water saturation.

Table 4-4: Conventional core ocquired from the Lower Auwerwer Formation in the Ngomio Field

The data acquired in the core analysis and the subsequent petrophysical analysis of the log data was used to define the different
facies in the static geological model as well as the primary reservoir components leading to the estimation of resource volumes in
the Lower Auwerwer formation in the Ngamia Field.
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Figure 4-45: Porosity-Permeability cross plot of core doto in the Lower Auwerwer Formation from Ngamio cores
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Figure 4-46: Petrophysicol disploy of the Lower Auwerwer section from Well Ngomio-3

4.5.1.5 StaticModelling

Grid

A structural grid for the Auwerwer-only model has been constructed using 21 faults and four depth surfaces from the seismic
interpretation. The depth surfaces were LKT80 (Top Mid-Auwerwer Shale), LKT78 (Top Lower Auwerwer), LKT76 (lntra
Auwerwer), and LKT70 (Lower Auwerwer Sandstone). Subzones within the reservoir are generated by isopachs consistent with
well tops and the overall reservoir envelope. The faults were used to create 10 segments in the grid (Figure 4-471. fhe X and Y

grid increment was set at 50 m.
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Figure 4-47: Ngomia 3D model segment mop

Zones and Lavers

A zonal correlation has been made between all wells drilled in Ngamia, which integrates the seismig log, pressure and sample
data. lsochores of the fifteen Auwerwer zones identified have been used to insert the zones into the 3D structural model (Figure
4-48, Figure 4-49).

CONFIDENTIAL Page72

{

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PI.AN

Doc No: GE- FDP- F1



o PROJECT
OIL KENYA

Ii
I

{
1

I

073.3

t
+ 50-

ZO!

Ia{
:
aI

{
I

(I
+

+
{
I ( ,

800

a I
I

J

,
:
5

I
'l I

r{fr.t Ix, .

a J+
+
a {

t
r5.o.+1flD-

_l
.tt

t
:

r6aa.6+llm.t:
I
? I

+

+ t
26

0c

1B

KTA5

Figure 4-tl8: Ngomio 6 well correlotion showing correlotion ond reservoir zonotion. NOTE: Pink picks represent seismic picks

)

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 73



PROJECT
OIL KENYA

RESERVOIR SEGMENTS
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Figure 4-49: Cross section through iD model showing reservoir zonation

Facies Modelling

As described in Section 4.5.2 facies modeling in Ngamia utilizes a multi-step approach to best model the interpreted and
conceptualized depositional patterns. The initial step involves identifying the alluvial-fluvial boundary using polygon sets. Well data
drives the mapping of the fluvial succession.

Firstly, thick shales interpreted based on well data are populated within the fluvial succession. Starting with thick shales promotes
laterally extensive shales between channel belts. Next, channel belt bodies (CBBs) are populated within the broadly sandy interval
(Figure-4-50). CBBs are used to partition sand prone regions from shale prone regions. lntra CBBs are populated within sand prone
regions, modelled as a composite of many individual events. Reservoir sands are populated within the CBBs. Net-to-gross (NTG)

values are ensured to match zonal averages from the wells.

Resulting Ngamia Auwerwer facies model is shown in Figure 4-51.
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Figure 4-50: Well Ngomio-6 log showing CBB interpretation
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Figure 4-51: Ngomio SW-NE cross section showing Auwervver Focies model

Property Modelline

Total porosity is upscaled from well data and modeled within the net channel facies. Each stratigraphic unit is modeled separately
with its own porosity distribution and transform derived from well and core data. This distribution, along with channel body
azimuth trends and variograms are input tothe sequential gaussian simulation to generate the porosity model Figure 4-49.

Permeability has been modelled using available routine core analysis from Ngamia wells filtered to Auwerwer interval. A
porosity-permeability model has been developed which captures the shape of the core porosity-permeabilitycloud.
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Figure 4-52: Ngamio SW-NE cross section showing Auwerwer porosity distribution
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4.5.1.5 HydrocarbonContacts

The Lower Auwerwer reservoir is separated into a number of separate intervals (oil pools). The pools appear to be pressure isolated
within the individual mapped fault segments.

Formation pressures have been acquired in each well in the Ngamia field using either the Modular formation Dynamics Tester
("MDT") or Reservoir Characterization lnstrument ("RCl") tools. Oil-water and gas-oil contacts are picked, where possible,
from the intersection of the gas, oil and water gradients. Due to the relatively freshwater salinity the density contrast between
oil and water is small and so using traditional plots of formation pressure vs depth does not give clear indications of fluid contacts.
lnstead plots of differential / excess pressure vs depth have been used where the difference in pressure between the acquired
data and the pressure of a reference fluid at that depth is plotted (typically the aquifer pressure). This allows more subtle pressure
differences and density differences to be observed. The assessment was carried out on a segment-by-segment basis, considering
only the data from penetrating wells. The interpretation was corroborated by the fluid samples collected. Figure 4-54 shows the
Ngamia formation pressures and best estimate contacts for each zone.
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Figure 4-54: Ngomio Formation Differential Pressure plot (relotive to NG-07 woter gradient)

The best estimate hydrocarbon contacts have been modelled in the static model, as shown in Figure 4-55 and Figure 4-56.
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Ngamia
[Kf78 (Zore 2) Io9 Deprh Slructure M69 shdrno OWC

80rN 80:m0 80t03) 80 r0c0 806000 809000 srm tm0

B

t

t

!

8

I

t roa
I Watar

- llrd.fi.tad s
g

0 300 r@0 !500 2000 25006
lrr*-.__-_

80{000 8cro00 806000 80rm 808m0 80m 8!mm 8! r0o0

Figure 4-56: Top LKY78 (Zone 2) Depth Structure Mop showing Mid Cose OWC ocross the Ngamio Field

]

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 79



PROJECT
OIL KENYA

4.6.L.7 Volumetrics

The Mid case STOIIP valg5: has been calculated using a static model. Low and high case STOIIP values have been estimated using a

separate methodology using a statistical approach.

The same sets of TWT grids and depth-converted grids used in the mid case/static model have also been used for the low and high
case estimates. GRV variations are dominated by contact uncertainty and segment inclusion or exclusion. The reservoir parameter
ranges were based on sums and averages, and the fluid parameters were based on PW data from fluid samples.

The following table summarizes the field-wide volumetrics for the Ngamia Auwerwer accumulation:

Toble 4-5: Ngomia Auwerwer STOIIP

4.6.1.8 Production and lnjection Testing

The Ngamia Auwerwer field has undergone several testing and production periods during its appraisal history. These include
production testing of Ngamia-1A, the 2015 Extended Well Test ("EWT") and 2019 Early Oil Pilot Scheme ("EOPS").

The original basin discovery well, Ngamia-LA, was tested across six separate intervals with one Lokone test and five in the
Auwerwer section. Table 4-3 shows a summary of the Ngamia-1A Auwerwer DSTs.

Table 4-6: Ngamio DST Summory

The DSTs in the well were conducted separately, beginning with the deepest interval, and moving upwards to shallower test
zones after plugging back. Downhole surface readout ("SRO") gauges and downhole shut-in tools were deployed in the well with
surface test separator equipment set up to maximise the quality of information acquired during the tests.

The well completions were set up with circulating valves to allow oil to be flushed from the tubing during the shut-in periods as

there was considered to be a high risk of wax dissolution during wellbore cooling. The wells were completed with either
progressing cavity pumps ("PCPs") or electrical submersible pumps ("ESPs") depending on the zonal productivity. Downhole and
surface fluid samples were gathered during the flow tests and production logs were acquired on DST#3A and DST#SA using a Y-

tool logging bypass on the ESP.

The Ngamia EWT was carried out in 2015, examining production in individual zones across three wells and observing offset pressure

responses. Starting in late May 2015, individual zones in Ngamia-3, Ngamia-5, and Ngamia-8 were flowed during a six-week well
clean-up period, while bottom hole pressure recorders captured the flowing and shut-in pressures for each zone. ln September of
that year, individual zones at the key production well, Ngamia-8, were sequentially opened to flow over approximately two and a

half months to monitor interference at the neighbouring Ngamia-3 and Ngamia-6 wells.

The next testing activity on the field was in February 2077 when a brief water injection test was conducted at Ngamia-5 (during a
program of Lokone testing). Two zones were individually tested over a short period, injecting a total of 1,583 m3 (9,957 bbl) of
water.

ln December 2017, the Ngamia-11 water injection began with injection into Zones 2, 3 and 4. lnjection during this period was
commingled although individual zones were alternately opened and closed in various combinations. Ngamia-11 injected
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approximately 149 Mstb of water over a period of ten months. While this injection was ongoing Ngamia-3 Zone 4 and Ngamia-S

Zone2wereopenedtoflowforashortperiodoftime. AtthecompletionofthisinterferencetestingperiodinOctober20lsthe
fieldwasonceagainshutin. Bythaltime,atotal ofapproximatelyT5.5Mstbof oil withaverysmall volumeofwaterhadbeen
produced from the three producing wells.

Beginning in late May 201-9, Ngamia-3, Ngamia-5, and Ngamia-8 were opened to flow using the installed facilities of the EOPS

(Figure 4-57). Except for Zone 1at Ngamia-8, production was commingled from all five zones in each well during this period.
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Figure 4-57: Ngamio EOPS Oil Production Rotes
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The EOPS period ended in December 20L9 after producing an additional 152.6 Mstb of oil from Ngamia for a total cumulative
oil production of 225.9 Mstb, including the EWT phase. The field has since been shut-in.

The EWT, EOPS and water injection pilot have helped to demonstrate large oil volumes connected to the EWT wells and pressure
communication between them.

4.6.1.9 FluidProperties

An extensive reservoir fluid sampling campaign was carried out during the exploration and appraisal of the Ngamia Auwerwer
reservoir. Samples have been acquired at various stratigraphic levels within the oil-bearing sections (APPENDIX D) and the
pressurized samples were taken using downhole wireline samplers during logging operations and during flow testing
operations (both DST and EWT/EOPS) for PVT laboratory experiments. Fluid samples have been extensively analysed in the
laboratory. Pressure-Volume-Temperature (PVT) experiments have characterized the oils as medium gravity, low viscosity,
undersaturated black oils with low gas-oil-ratios (GOR) (Table4-7). Dead oil crude property analysis shows the Ngamia
Auwerwer oils to be low in sulphur, asphaltene and aromatics but moderately high in wax content with high wax appearance
(WAT) and pour point temperatures above ambient conditions. The associated gas is rich and sweet with some localised high
carbon dioxide content.
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Toble 4-7: Summary of Ngomio Auwerwer Fluid Properties

4.5.1.10 Relative Permeability

Relative permeability measurements have been completed on core from Twiga South-1, Amosing-2A and Ngamia-3. These
data have been reviewed by an external consultantr and concern was raised regarding the cleaning processes and the wettability
restoration used to prepare the core for flooding. Work has since been ongoing to optimise the appropriate cleaning process
and to determine the duration required to restore the rock wettability to its original state.

Although generally an uncommon condition for oil reservoirs, it is believed that the assumption of water-wet rock is most likely to
represent actual in-situ conditions. Water-wet rock is usually associated with the following characteristics of the South
Lokichar Basin reservoirs:

r Alkaline (high pH) formation water

. High connate water saturation

. Very low/near-zero asphaltene content of the oil

Water-wet relative permeability functions were used to describe a single set of normalized functions for both water/oil and
gas/oil phases. Endpoint scaling was applied to denormalize these functions on a grid block basis in the simulation models.

Results from a single well chemical tracer test (SWCT) on Amosing-2A Zone 2 show an average residual oil saturation (Sorw) of
178% (! 2%) following a period of water injection. A range for Sorw between three individual oil-bearlng sands in the well,
derived from numerical modelling of the test, was calculated to be between 1,2%o lo 26% (Values of !2%, 20% and 26%o were
reported). Lower values of Sorw may ultimately be obtained following an extended period of water injection. There is

insufficient data from this investigation to assign values specifically to various rock types and the range of uncertainty was
therefore narrowed to reflect a need for upscaling to simulation dimensions.

The normalized relative permeability curves used in the simulation are shown in Figure 4-58. These curves are scaled in the
simulation model to reflect the connate water and residual oil saturation for each cell in the oil zone. These curves are also used
in the Amosing and Twiga simulation models.
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Figure 4-58: Relotive Permeobility Curves

1

1 "Review of 2Ot5-2O17 Special Core Analysis Measurements for South Lokichar Basin, Kenya." Ted Braun. 18th
October 2017
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4.6.t.LL Reservoir Model lnitialisation

Fluid contacts, datum depths and initial pressures were provided for a total of 34 individual and isolated pools that were defined
by a combination of fault block and zone. The Auwerwer aquifer pressures fallon a regional gradient for Ngamia and are a$umed
to be in hydrostatic equilibrium. Two pools within the Auwerwer, N2 Z1b and N3 Z1a have initial free gas present, the latter
of which has been identified as one of two potential gas storage reservoirs to help in gas management for the development.

4.6.L.L2 Ngamia Auwerwer Simulation Modelling

The history matching was performed on the wells that produced during the dynamic reservoir testing: Ngamia-1A DSTs; Ngamia-
5 DST and water injection test; Ngamia-3, -6 and -8 Extended Well Test; Ngamia-11 water injection trial and EOPS. The wells
produced during the EOPS period were the main focus for the history match, given the longer production and build-up periods.
Although there is a large quantity of high-quality data available to match, it is concentrated in a single area of the field. Rather
than applying local edits to reservoir properties to achieve a match, where justifiable, edits have been applied across the field.

The model comprises distinct zones, and a history match is performed across all zones as they contribute to the overall pressure
response. Core data from Ngamia wells were reviewed, and a poroperm relationship was derived that corrected from air
permeability to liquid permeability and accounted for the effect of the overburden. This poroperm relationship was then used to
populate permeability throughout the entire model.

Figure 4-59 shows the pressure matches for Well Ngamia-3. The final buildup pressure for four of the five zones perforated in
Ngamia-3 is good. lnjection at Ngamia-11 was into Zones2,3 and 4. For Zone 4, the model response to injection was relatively
well-matched other than over the latter period (October 20L8 to May 2019), where the injection data used as input to the model
suggests injection continued, whereas the observed data would suggest injection had ceased. The final build-up pressure for the
Ngamia-3 Zone 4 was lower than the observed pressures.
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Figure 4-59: Ngomio-j History motch ocross zones

Figure 4-50 shows the pressure responses at Ngamia-6 to the EOPS production. The drawdowns in most zones in the model
are not as large as observed in history, suggesting an overprediction of permeability, but a balance was struck between
matching the drawdowns and the build-ups.
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Figure 4-60: Ngomio-6 History motch ocross zones

The simulated pressures at Ngamia-8 for Zones L, 2 and 4, are shown in Figure 4-61. A reasonable match is achieved
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Figure 4-61: Ngomio-8 History motch ocross zones

4.5.1.13 Ngamia Material Balance Assessment

The extended period of production and injection during EWT and EOPS, and the measurement of pressure data in multiple
intervals of the EWT wells has provided sufficient information to complete material balance calculations on multiple intervalsof
the Lower Auwerwer reservoir. Pressure data were acquired separately for each zone with pressures reported through to 2020.
Connectivity between the zones is demonstrated through the EOPS pressures recorded and so defining the connected oil volume
precisely is challenging. However, assuming each zone is independent of the others and the final build up pressures are
representative of the connected oil volume in communication with the completion suggests a connected volume (Ngamia-3/-6/-
8) of around 334 MMstb. ln the Ngamia EWT fault block, the base case static model contains 1.72 MMstb of oil indicatingthat
communication across faults into other areas appears likely. These results also give confidence that connectivity across the pattern
well spacing is likely to be good.

!
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4.5.1.14 Ngamia DevelopmentScenario

The development scheme is planned to be an inverted 5 spot pattern on a 200m spacing which has been shown to give an optimal
recovery. The initial patterns from the Phase 1 development have'Been planned around existing wells Ngamia-3 and Ngamia-11-
11 which broadly fit a 200m spacing within an area of high hydrocarbon saturations (Figure 4-52), These initial wells have been
planned to be drilled from the existing Ngamia-3 well pad and a new pad to the south. Atotal of 24 wells have been planned for
Phase 1.
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Figure 4-62: Phose 7 Ngamia well subsurface locotions (background mop of volume weighted oil saturation)

Phase 1 drilling is planned to commence in July 2026 with the Ngamia wells drilled between October 2026 and May 2027.

Wells associated with Phase 2 have been placed in the subsurface model to maintain the 200m well spacing grouped as far as
possible to be drillable from a 12-slot pad. (Figure 4-63).
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Figure 4-63: Ngomia Phose 2 well pottern (mop of HCPV)

Phase 2 producers wlthin the simulation grid are perforated in net sand where the water relative permeability is less than 0.001.
Water injectors are perforated in the model wherethey have penetrated net sand.

A maximum liquid production rate of 3,000 bbl/d and a minimum bottomhole pressure of 44.8 bara (550 psia) were assigned

to each producing well, consistent with rates and pressures that can be achieved using the se-[ected artificial lift methods of ESP,

PCP and jet pumps. lnjection wells were limited to matrix injection with a peak rate of 3,000 b/d with a maximum bottomhole
pressure of 2900 psia. Water injection is available at first production and a voidage replacement ratio of 1.0 was maintained
within each identified fault block throughout the life of the field.

A limiting surface water cut of 97 percent was used to shut in wells and reduce excess water production during production
forecasts. The base forecasts have been created without any downhole interventions to manage water breakthrough.
Opportunities to use zonal isolation of producing or injecting intervals are described in Section 6.3. For the Phase 1 part of the
forecast the simulation facility limits have been set to match the proposed Early Production Facility capacities. As the model
transitions into the Phase 2 facility, no maximum field liquid or oil production constraints have been specified nor a minimum oil
rate to terminate the forecast in the simulation model. Facility constraints and uptimes have been applied as the forecasts are
combined with the other fields' forecasts.

4.6.1.15 Ngamia Recoverable Resources

GEBV's estimates of total recovery from Ngamia have been presented in Table 6-2, Section 6.1.3. These estimates are from a

probabilistic calculation based on a recovery factor range of 17o/o - 25% - 34% based on a maximum EUR from the simulation model
as well as analytical Buckley Leverett / Dykstra Parsons calculations.

The Best Estimate recoverable resources associated with the planned Phase 1 and Phase 2 wells in Ngamia are 151 MMstb
representing a recovery factor of 23% for the well count presented and the areas of the field developed. Within the license period
of 25 years a total of 134 MMstb are produced from Ngamia, with the remainder being deferred past the end of the license due to
combining production with the other basin fields and constraining production through the Phase 2 CPF limits.

I
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4.6.2 Amosing

4.6.2.L lntroduction

The Amosing field was the sixth hydrocarbon discovery in the South Lokichar Basin. Unlike the Ngamla Field, where the two main
reservoirs are separated by thick lacustrine shales of the Lokone Shale, the Lokone Shale equivalent here comprises stacked fluvial
and alluvial sandstones. As there is no field wide Lokone shale separating the two main formations, they are captured in one
geological model.

Amosing-L spudded in November 2013 and drilled vertically to a total depth of 2,351 metres in the Lokone Sandstone
Formation ( Figure 4-64).
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Figure 4-64: Well, Amosing-1 Log lllustroting the Stratigraphy in the Amosing Field

The well discovered over 750 metres of gross reservoir in the Lower Auwerwer Formation and sandstones equivalent in
age to the Lokone Shale formation. The Amosing-1 well location was selected on 2D seismic data. During the drilling of the well,
logging while drilling measurements including gamma ray and resistivities were acquired. A complete set of conventional wireline
logs were acquired at the end of the main hole sections. Sidewall cores were acquired through the acquisition of both percussion
and rotary sidewall cores and formation pressures and fluid samples were taken with a wireline formation testing tool.

The Amosing Field appraisal, to date, has consisted of eight additional wellbores, Amosing-2, 2A,3,4,5, 5A, G and 7 (Figure 4-65).
All appraisal wells have encountered hydrocarbons at varying levels in the wells. The facies and net-to-gross varies significantly
between the wells, primarily due to the presence of the alluvial facies which become more dominant on the western side of the
field proximal to the western bounding fault of the South Lokichar Basin. These appraisal wells also acquired significant data both
during and following the drilling of the well. Full diameter conventional core has been acquired in fourwells, Amosing-2, -2A, -6
and -7. Four of the appraisal wells, Amosing-2, -2A, -3 and -4 encountered similar reservoir quality sections and hydrocarbon
pools as Amosing-1. Amosing-6 and 7, while also discovering hydrocarbons were too far to the west and encountered
predominantly non-reservoir rift edge (alluvial) facies. The Amosing-S well and its sidetrack, Amosing-SA, were drilled in the
fault block north of Amosing-3 block. The wells encountered hydrocarbons; however, they drilled more non-reservoir rift facies
than the main Amosing wells and net hydrocarbon thicknesses are less. Figure 4-65 shows the modelled hydrocarbon pore volume
(HCPV) for the Amosing field from the reface case model.
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Figure 4-65:Amoshg Field HCPV (oll zones) with well locations and LKT78 level fault polygons

While some uncertainties still exist on the edges of the Amosing field, particularly in the west where the extent of alluvial facies
deposition is unclear, there is sufficient confidence in the main portion of the field for development planning.

4.6.2.1 Geology

The Amosing Field is a moderately faulted, three-way dip closed anticlinal structure along the western margin of the South
Lokichar Basin. The field is ultimately bounded to the west by the large north-south trending basin bounding fault.

The sandstones of the Lower Auwerwer and Lokone Formations are the main reservoirs in the Amosing Field. These reservoir
sandstones are primarily fluvial in origin (Figure 4-66 and Figure 4-67). The main difference in the stratigraphy in the Amosing Field

compared to the Ngamia Field is that the Lokone Shale has transitioned from lacustrine to stacked fluvial and alluvial plain deposits,
very similar to the Lower Auwerwer Formation, There is significant evidence of some poorer quality reservoir sandstones thought
to be more alluvial in origin close to the main fault systems. The influence of this poorer quality non- reservoir alluvial facies has

a large impact on the Amosing Field.

There is some level of structural complexity in the Amosing field with seismically visible faults separating the field into separate
segments (Figure 4-68 and Figure 4-88). Most of these faults have enough throw to provide some sealing capacity as seen in the
formation pressure data where hydrocarbon pools are not common across all fault blocks.

Hydrocarbon bearing sandstones within the Lower Auwerwer and Lokone Sandstones are individually sealed by laterally extensive
mudstones within the sequence. The ultimate top seal to all the hydrocarbon discoveries is provided by the Mid- Auwerwer Shale

at the base of the Upper Auwerwer Sandstone.
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Figure 4-66: Core description of an oil filled fluvial deposit in the Lower Auwerwer Formotion in the Amosing 2 well.
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Figure 4-67: Core photographs of an oil filled channel deposit in the Lower Auwerwer Formotion in the Amosing-2 well.
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Figure 4-68: LKT78 depth structure map, Amosing Field, static model

4.6.2.2 Geophysics

The RAP Pre STM 3D data volume was used to map the five key seismic markers over the Amosing Field: the LKT80, LKT78, LKT7O,

LKT65 and LKT60 as illustrated in Figure 4-7. All five markers are good quality picks over the Amosing Field (see Figure

4-95 and Figu re 4-96) a n d have synthetic ties to well data. The qua lity of the well-tie was good for Amosing-1, Amosing-2, Amosing-
3 and Amoslng-4. lt was poor at Amosing-2A and average at Amosing-5. The two-way time structure maps for the five markers are
shown in Figure 4-69, Figur e 4-7 O, Figur e 4-7 l, Figur e 4-7 2 a nd Figu re 4-73.

The Amosing structure is a three-way fault closure in the hanging wall of the northwest- southeast trending Lokichar Fault. The
LKT80, LKT78 and LKT70 structure maps are dominated by a north-south trending graben on the northern limb of the Amosing
anticline. The graben is bounded to the west by a north-south trending synthetic normal fault showing displacement at the LKT80,

LKT78, LKT70, LKT55 and LKT60 markers (see Figure 4-74l.fhe deepest LKT60 marker is relatively undisturbed except for some
minor faulting as it dips basinwards.

E

o
3;

t6
e

I

B
o

E
@6

E
o

t
E

I

g
I

t
E

€
I

6

E

o

E

)

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1-
CONFIDENTIAL Page 91



PROJECT
OIL KENYA

Adjacent to the Lokichar Fault in the hanging wall of the fault, the reflectivity of the LKT80, LKT78, LKTTO and L{6T60 markers
becomes very poor due to the presence of alluvial rift edge facies as illustrated in Figure 4-74.The zone of poor reflectivity
caused by the alluvial rift edge facies extends along strike with the Lokichar Fault and for up to two kilometers basinwards
from the Lokichar Fault. The extent of the alluvial rift edge facies is a key uncertainty in Amosing, and this has been accounted
for in volumetric estimation of STO|lP.

Figure 4-59: Amosing Field LKT80 two-woy time structure map (seconds)
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Figure 4-70: Amosing Field LKT78 two-woy time structure map (seconds)
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Figure 4-71: Amosing Field LKT70 two-way time structure mop (seconds)
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Figure 4-72: Amosing Field LKT65 two-woy time structure map (seconds)
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Figure 4-73: Amosing Field RAP PTeSTM LKT60 two-woy time structure mop (seconds)

Figure 4-74: A,mosing Field W-E RAP PTeSTM jD seismic line through Am-6, Am-7, Am-1, Am-2 & Am-2A wells
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Figure 4-75: Amosing Field narth-south RAP PTeSTM 3D seismic line through oll Amosing Wells

Depth Gonversion

lnitially the depth conversion over Amosing used velocities from best fit compaction trends but the trends varied spatially (Figure
4-76). The spatial variation was therefore accounted for in a second iteration by using the processing seismic velocities that have
been calibrated to well data (Figure 4-77l.Ihe up-dip wells, Amosing-6 and 7 have a fast compaction gradient, mid-dip wells
Amosing-1" and 4 having an intermediary compaction and the down dip wells Amosing-2,2Aand 3 shows almost no compaction
trend. ln Seneral, there is a good match between RAP PTeSTM migration velocities and calibrated well velocities (Figure 4-78).
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Figure 4-75: Velocity vs. Depth plots at Amosing wells showing voriotion of velocity ot different well locotions. (o) updip Amosing 7 and 6
wells on high compoction trend (c) Amosing L & 4 wells on intermediote compoction trend (b) downdip wells, 2, 2A & j on olmost no

compoction trend (d)Velocity depth trends in Amosing wells)
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Figure 4-77: Amosing-Ngomio Seismic lntervol Velocity Field

Figure 4-78: Well section shows the seismic velocities (green) now colibrated with the well-intervol velocities

Final depth maps for LKT80, LKT78, LKT70, LKT65 and LKT60 markers can be seen in Figure 4-79, Figure 4-80, Figure 4-81, Figure

4-82 and Figure 4-83 respectively below.
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Figure 4-79: Amosing Field LKT80 depth structure map (mTVDSf )

i:2000

Figure 4-80: Amosing Field LKT78 depth structure mop (rI.TVDSS)
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Figure 4-81: Amosing Field LKT70 depth structurc mop (nTVDSS)
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4.6.2.3 Petrophysics

The general petrophysical workflow was described in Section 4.4. This section will discuss available data and processes spqg.ific
to the Amosing Lower Auwerwer and Lokone analysis.

The Amosing Field has a robust set of petrophysical data available for analysis. Numerous conventional full diameter cores, and
full log suites in most of the wells provides a comprehensive petrophysical database. As discussed above, there is no clear
distinction between the Lower Auwerwer and the Lokone Shale at Amosing and the boundary between the two formations is
not apparent on log data but is based on a seismic marker. From a petrophysical perspective the two formations are processed
in the same way in the Amosing Field.

Conventional full diameter cores were acquired in Amosing-2, 24, 5, and 7. This core was analysed to provide measurements of
porosity, permeability, grain density, etc. to guide the petrophysical analysis of the log data acquired. Core plugs from the
Amosing cores were a large part of the extensive x-ray diffraction study (XRD) that was completed to narrow down the range of
volume of shale calculated in the reservoir. Figure 4-84 is a cross plot of porosity versus permeability from core data acquired in

.Amosing-2 and Amosing-2A (Amosing-5 & Amosing-7 largely encountered non-reservoir). Figure 4-85 is an example of the
petrophysical data illustrating the calculated curves and core data for porosity and water saturation. As discussed elsewhere, the
water saturation values for geomodelling purposes are derived from a saturation height function. The data acquired in the core
analysis and the subsequent petrophysical analysis of the log data was used to define the different facies in the static geological
model as well as the primary reservoir components leading to the estimation of resource volumes in the Amosing Field.

South lokichar Basin Core Data
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Figure 4-84: Porosity Permeability cross plot for core doto from Amosing wells (Am-2 & Am-2A).
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Figure 4-85: Petrophysical display from Amosing-2A with XRD.

It is observed that the Amosing field has a bimodal porosity distribution. ln order to model this distribution in a representative
manner, a rock typing exercise has been undertaken to reduce any'dilution' effect of poorer quality rock on better quality rock. A
Vsh filter alone didn't remove the low Phi peak due the presence of finer grained sands and although increasing the porosity cut
off could remove it, there would be a significant impact on hydrocarbon storage clpacity and subsequently STO|lP.

Figure 4-86 shows the porosity distribution with no cut offs applied, capturing all sands, shales and silts. The 72%Phi cut off has
been superimposed to show where net from non-net would sit with a bimodal porosity distribution clearly observed.
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By applying a PHIT/VSh ratio to the data it was observed that the two distributions could be separated. A trial-and-error approach
found that a PHIT/Vsh ratio filter of less than 0.5 isolated the two porosity distributions. The resulting distributions can be seen in
Figure 4-87. Type 1 facies (grey bars) ranges from 72-t9% Phi, whilst flpe 2 (green bars) can vary from L2-29%Phi.
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Figure 4-87: Exomple lrom Zone 2 & 3 of Amosing PHIT Distribution Rock Typing Results

As all Amosing wells have a continuous PHIT/Vsh ratio curve, identifying the Type L and Type 2 facies is a simple exercise. The
bimodal effect was only present on Amosing. Ngamia, in contrast, has a normal distribution.

4.6.2.4 StaticModelling

Grid

The Amosing structural grid has been constructed using 14 key faults and 5 depth surfaces from the seismic interpretation and
depth conversion. The depth surfaces were LKT80 (Top Upper Auwerwer), LKT78 (Top Mid-Auwerwer shale) and LKT70 (Top
Lokone Shale), LKT65 and LKT60. Subzones within the reservoir are generated by isopachs consistent with well tops and the
overall reservoir envelope. The faults were used to create 5 segments in the grid see Flgure 4-88. Panel 1 in the south, Panels 2,3,
and 4 progressively stepping down into the central graben, and Panel 5 in the north.

The X and Y grid increment is set at 50 m. The grid is oriented north-south parallel to the strike of the Lokichar Fault and also to
the long axirof the main axial fluvial system.
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Figure 4-88: Amosing depth structure mop ot Top Lower Auwerwer illustroting model segmentotion

Zones and Lavers

A zonal correlation has been made between all wells drilled in em&ing, which integrates the seismic, log, pressure and sample

data. lsochores of the 25 Auwerwer zones identified have been used to insert the zones into the 3D structural model (Figure 4-89,

Figure 4-90). The zones have proportional layering with a mean layer thickness of 1 m targeted within the hydrocarbon column.

Higher vertical resolution would allow thinner sands to be captured more accurately but would greatly increase dynamic simulation

runtimes and reduce the time available for detailed analysis of the results.
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Figure 4-90: Cross section through Amosing model showing reservoir zonotion ond seismic morkers picked (in red text)

Facies Modelling

Miocene fluvial systems deposited successions of stacked sands and lacustrine shales across the South Lokichar Basin. ln Ngamia,
thick lacustrine shales in the Lokone Shale interval are interpreted between the LKT50-LKT65 seismic surfaces. Several kilometres
to the south in Amosing, there is a facies transition to mainly fluvial-deltaic sands, allowing the interpretation of ppleo lake shoreline
between the fields at this time. ln both fields, Lower to Middle Miocene reservoirs are interpreted as being deposited by
predominantly northerly flowing axial distributive fluvial systems with local basin floor subsidence and topography creating some
sedimentological differences. The shallowest reservoirs on both fields sit between the interpreted LKT78 and LKT80 surfaces, here
interpreted alluvial fan facies extend further east into the basin in Amosing than Ngamia. These differences are likely due to either
differential subsidence of the paleo basin floor, or due to a dominant laterally fed alluvial fan from the Lokichar Fault.

Facies is modelled in a multi-step process.

The alluvial fan extent, evidenced from a poor seismic response, has an impact on the up-dip GRV in Amosing. The alluvial fan
deposits are considered non-reservoir and so the distance they are mapped from the bounding fault has an impact on GRV and
therefore ultimate STO|lP. The alluvial fan extent is modelled using a series of polygons to define the extent of the deposition. The
reference case model uses the mid case mapped fan extents and contact assumptions (Figure 4-91 & Figure 4-92).
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Channel belt bodies are the next depositional feature to be incorporated into the static model.

Well data drives the mapping of channel belt bodies. Channel orientation is derived by a conceptual model with deposition at
Amosing generally being axial. These bodies are populated in the model using statistics from the petrophysical workflow,
variograms and trend mapping to control the areal distribution. The exact methodology varies by zone dependent on the
conceptual depositional models that hypothesise the channel system to either be low NTG ribbon-like channel fill or higher NTG

sheet like, multistorey channel fill. Ribbon-like channel fills are the product of avulsion and limited lateral migration of meanders.
ln a higher NTG scenario vertical and limited lateral communication would be expected. Sheet-like channel fills have little preserved
overbank sediment within them, largely because of greater mobility of the active channels and the competency of bank material.
This is illustrated by the work of Fisher and Nichols (2013) and Guy (2018) - Figure 4-93.
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Figure 4-9j:Distributive Fluviol Chonnel Architectures, Ebro Bosin. Modified after Modified ofter l. A. Fisher and G.l. Nichols (201j) ond
D.Guy (20L8).

Following on from this, non-net inter-channel facies are populated using sequential indicator simulation.

Finally, the alluvial fan model and the channel depositional model are merged to create a facies^ model as a suitable foundation
for porosity, permeability and water saturation modelling (Figure 4-94).
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Property Modelling

Net-to-Gross (NTGI

A NTG of t has been assigned to channel belt body facies. All other facies have been assigned a NTG of 0 as they are assumed
to be non-net (Figure 4-95).
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Figure 4-95: Cross-section illustroting Amosing model NTG

Porositv (PHIT)

PHIT is stochastically distributed by rock type (based on the PHIT/Vsh ratio discussed in Section 4.4.4.51 using Gaussian Random
Function Simulation with a variogram anisotropy of 400*200*3 in the direction of the Channel Belt Bodies (Figure 4-96 & Figure
4-97). This promotes lateral continuity within the model and therefore models the prevalence of low and high permeability bands
adequately.

Figure 4-96: Exomple of PHIT distribution ot K-loyer 790 in the Amosing model
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Figure 4-97: Cross-section illustrating PHIT modelling in CBB facies that hove o NTG of 1

Volume of Shale (Vsh)

Vsh is required for permeability modelling. ln this instance it has been modelled as a function of PHIT where log scale observations
have shown a relationship between PHll and Vsh (Figure 4-98 to Figure 4-100).

Nih..r / Am6ht PxlT..>VSHI

u$Qi

E

E

E

g
!
Jq

,.

a

o
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Figure 4-99: Example of Vsh distribution at Kloyer 190 in the Amosing model
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Figure 4-700: Cross-section illustrating Vsh modelling in CBB focies thot hove o NTG of 1

Permeabilitv

Permeability has been modelled geologically using a poro-perm transform (Figure 4-84) derived from available routine core analysis
from the Amosing wells. Air permeability is modelled (Figure 4-101 & Figure 4-102) and liquid corrections are made in the
simulation model.
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Figure 4-1.01.: Example of permeobility distribution ot K-loyer 190 in the Amosing model
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Figure 4-102: Cross-section illustrating permeability modelling in CBB focies thot hove a NTG of 1

Water Saturaticn

As detailed in the main petrophysical section (Figure 4-103) saturation has been modelled using a saturation height function that
has been optimised for Amosing.
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Figure 4-10j: Cross-section illustroting soturotion modelling in CBB focies thot hove a NTG of 1

Well data shows that not all sands are connected or charged. As the saturation height function populates hydrocarbons above a

given water level, failure to capture these sands will lead to an overestimation in STOllP. This would also be problematic for
perforations due to the presence of water in the produition phase. ln wells, non-charged sands have been identified from core
fluorescence, samples and pressure, resistivity derived SWT and gas chromatography. ln each well a flag has been manually
generated where a water bearing interval overlies an oil-bearing interval and identified as uncertain pay (Figure 4-104). These

uncertain pay zones have been designated as water bearing in the model so as not to bias the model towards an overestimation
of hydrocarbons.
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Figure 4-1O4: lllustrotion of a zone being ossigned os uncertoin poy (2) where woter hos been identified to overlies oil (j) in o well.
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4.6.2.5 HydrocarbonContacts

Formation pressures have been acquired in each well in the Amosing field using either MDT or RCI tools. Oil-water and gas-oil
contacts are picked, where possible, from the intersection of the gas, oil and water gradients. Due to the relatively freshwater
salinity the density contrast between oil and water is small and so using traditional plots of formation pressure vs depth does not
give clear indications of fluid contacts. lnstead plots of differential / excess pressure vs depth have been used where the difference
in pressure between the acquired data and the pressure of a reference fluid at that depth is plotted (typically the aquifer pressure).
This allows more subtle pressure differences and density differences to be observed. The assessment was carried out on a

segment-by-segment basis, considering only the data from penetrating wells. The interpretation was corroborated by the fluid
samples collected. Figure 4-105 shows the Amosing formation pressures and best estimate contacts for each zone.
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Figure 4-705: Amosing Formotion Differential Pressure plot (relative to AM-05 woter grodient)
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Figure 4-706: Cross section through Amosing showing OWC
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4.6.2.6 Volumetrics

The following lable lToble 4-8) summarizes the field wide volumetrics for the Amosing accumulation

Toble 4-8: Amosing Auwerwer & Lokone STOOIP

Amosing Auwerwer 186 252 394

The mid case is from the reference case static model and the low and high cases are derived from probabilistic analysis of the field.

&m tlo,aax) tr !:00 8!2m 8tm tl!46

tr20 !r2& trm
Figure 4-708: Distribution of hydrocarbon pore volume (HCPV) ocross the Amosing Auwerwer reservoir

Figure 4-108 shows the mapped distribution of hydrocarbon pore volume (HCPV) across the Amosing Auwerwer accumulation

4.6.2.7 Production and lnjection Testing

Amosing-l and Amosing-2A have been extensively tested during the EWT and EOPS operations. The Amosing Extended Well
Test (EWT) was conducted in 2015, production testing Individual zones in the two wells and observing the offset pressure
response. The reservoir correlations are presented in Figure 4-109. The initial clean-up phase of testing began in February 2015
and the main test phase was conducted in May 2015. Data quality was good throughout the Amosing EWT production testing
phase, in terms of flow metering, well stability and pressure data. The offset gauges demonstrated high levels of
communication between the two Amosing wells in all completed reservoir zones. Table 4-9 and Table 4-10 show a summary of
flow rate data and interpreted reservoir properties.
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Toble 4-9: l EWT Production Doto

** Note: ln Zone 4 first flow period production was slugging badly and flow rate values are uncertain. Zone 4 test was repeated
successfu I ly.

Toble 4-1-0: EWT Production Data

Following the production phase of the EWT, water injection tests were performed on Amosing-2A Zones 3, 4 and 5. Due to a
high bacterial population and poor injection water quality, the tests failed to demonstrate matrix injection at adequate rates.
Following a root cause investigation and extensive core testing, the well was re-entered and following stimulation operations
successful matrix water injection was established. A chemical tracer test (SWCT) was also conducted on Amosing-2AZone2
after an extended period of water injection.

As described above, in Section 4.6.J,8, the Early Oil Production System (EOPS) was installed in 2019 to provide additional oil
storage and an export facility to truck produced crude to Mombasa for export. Amosing-l was the key producer during EOpS,
producingl58.Smstbof oil. Amosing-2Aproduced2T.gmstbbeforeoperationsweresuspended(Figure4-110). Therelative
volumes produced do not reflect well potential or recoverable resources for each well as the producing time for each well was
driven by operational availability.

)

ZONE 5

ZONE 4 *"

ZONE 3

ZONE 2

ZONE 1

ZONE 4

REPEAT

TOTAL

11.3

21

9.3

1 0.5

10

2.2

0.3

1.4

1.9

78

aa

nla

31

36

37

1 550

155

1052

1110

1 709

0

104

0

0

0

1 550

259

1052

1110

'1709

190

270

85
t

62

I 6700

4400

4200

200

7220

-0.8

-1.5

1.6

0.6
a

0.3 nla 240 240 -1.50

0

16.3

78.3 s662 5662

270 4400

PBU lnterpretation

lnterval
Flow

Duration
(Hours)

oil
Gravity
(APr)

P.t.
(stb/d/psi )

Liquid
Rate

(stb/d )

Kh
(md/ft)

Skin
Factor

Permeability
(mD)

Three Hour Flow Period
(After Clean-Up)

oil Rate water
Hate(srD/o) (stb/d)

COMBINED

ZONE 5

ZONE 4

ZONE 3

ZONE 2

ZONE 1

TOTAL

10

16.5

17.5

13.8

13.5

15.8

87

2.7

2.9

2

33
5.8

nla

nla

38

JJ

32

32

nla

'1580

8

1 667

1123

1124

2086

6008

484

409

0

0

0

0

409

2063

417

1 667

1123

1124

2086

6417

120

85

125

190

380

120

85

2400

6200

6200

9500

23900

2400

6200

-0.5

-0.2

0.5

0.4

4

-0.5

-0.2

PBU lnterpretation

lnterval

Three Hour Flow Period
(After Clean-Up)Flow

Duration
(Hours)

oil
Gravity
(APr)

PI
(stb/d/psi ) Water

Rate
(stb/d)

Liquid
Rate

(stb/d )

Oil Rate
(stb/d )

Kh
(md/ft)

Skin
Factor

Permeabrlity
(mD)

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page L23



PROJECT
OlL KENYA

D.[y Oil Rate (bbud)

- 

WelboreAmosinql

- 

Wellbore ArnosingzA

L[^ L

llr lr., .,.1, ^ t lr
I Iru.t dr

2000

1600

1204

800

,to0

MAY JUN JUL AUG SEP ocr NOV oEc

20r9
Dale

Figure 4-770: Amosing EOPS Oil Production Rotes

4.6.2.8 FluidProperties

Downhole fluid samples have been taken in the Amosing reservoir from most stratigraphic levels using wireline formation testers
during open hole logging operations and using downhole sampling tools during the EWT. Fluid samples have been analysed and
the oil, typically for a South Loklchar crude, is characterized as medium gravity, low viscosity, undersaturated black oil with low
gas-oil-ratio. (Table 4-11).

Dead oil crude property analysis shows the oil to be low in sulphur, asphaltene and aromatics but moderately high in wax content
with high wax appearance (WAT) and pour point temperatures above ambient conditions. Analysis of laboratory results of
South Lokichar PW demonstrates a correlation between depth/reservoir temperature and viscosity. Generally speaking, deeper
zones have lower oil viscosities and based on depth, viscosity in Amosing would likely vary between a low of 2 cp to a high of 10

cp.

Table 4-71: Fluid

4.6.2.9 AmosingSimulationModelling

The history matching was performed on the wells that produced during the dynamic reservoir testing: Amosing-1 and -2A

Extended Well Test and EOPS.

During the EOPS, Zones 2, 3, 4 and 5 were flowed in Well Amosing-1 first and then shut in. This was followed by a period of
production from Zone 1 in Well Amosing-1 and Zones 2, 3 and 4 in Well Amosing-2A. lnterference effects are observed between
zones in a given well and also between the two wells, resulting in a challenging history match.
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Observed data and simulated pressures across all five zones in Wells Amosing-1 and Amosing-2A are shown in Figure 4-111.
Sensitivity studies were performed to investigate whether the match could be improved by applying field-wide modifications to
permeability. The drawdown pressures in the simulator in Well Amosing-1, Zones2 and 5, and in WellAmosing-2A,Zone 3, remain
high relative to the observed data suggesting the permeability in the model is higher than in the reservoir. However, when
reductive multipliers were applied, the reasonable match in all other zones was compromised. The final version of the
permeability grid adopted was the static model property, unedited, which corresponds the simulated pressured in Figure 4-1L1.

Figure 4-717: Amosing 7 and 2A History match ocross zones.

* 4.6.2.10 Amosing Material Balance Assessment

As with Ngamia, the extended period of production from Amosing during EWT and EOPS, and the measurement of pressure data
in multiple intervals of the EWT wells has enabled material balance calculations on the Amosing field. Amosing is divided into
three separate fault blocks, designated Amosing Main, Amosing-3 Graben and Amosing-5 block. The two EWT / EOPS wells,
Amosing-L and -2A are both in the Main area.

ln Amosing Main fault block, the base case static model contains 139 MMstb of oil. Material balance calculations of the
EWT/EOPS pressures demonstrates a volume connected to the EWT wells of 300 MMstb. The material balance calculation
estimates 50% more volume than is captured in the model. The difference may be due to an underestimate of the oil-in-place or
the impact of the aquifer that is not captured in the estimate. The Lower Auwerwer aquifer is seen to have common pressures
throughout the basin and is quite extensive, but its strength under production conditions is unknown.

The Amosing Main fault block appears to be structurally quite simple with little seismic evidence for faulting within the block
and that is supported by the large, connected volume from the material balance calculation. The EWT/EOPS data analysis
supports this prognosis, and the risk associated with reservoir compartmentalisation is significantly reduced.

4.6.2.11 Amosing Development Scenario

The development scheme is planned to be an inverted 5 spot pattern on a 200m spacing which has been shown to give an optimal
recovery. The initial patterns from the Phase 1 development have been planned around existing wells Amosing -1, Amosing 24 and
Amosing-3 which broadly fit a 200m spacing within an area of high hydrocarbon saturations (Figure 4-1,721. These initial wells have
been planned to be drilled from the existing Amosong-1 and Amosing-3 well pads. A total of 24 wells have been planned for Phase
1.
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Fhase 1 drilling is planned to commence in December 2026 with sevei new wells from the Anrosing -1 pad before moving to
Ngamia and then returning to driil up the Amosing -3 pad. Finally., the remaining three wells from the Amosing-l pad will be drilled
and completed.

Wells associated with Phase 2 have been placed in the subsurface model to maintain the 200m well spacing grouped as far as
possible to be drillable from a 12-slot pad. (Figure 4-113).

I
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t
Figure 4-113: Amosing Phose 2 well pottern (map of HCPV)

Phase 2 producers within the simulation grid are perforated in net sand where the water relative permeability is less than 0.001,.
Water injectors are perforated in the model where they have penetrated net sand.

A maximum liquid production rate of 3,000 b/d and a minimum bottomhole presslre of 44.8 bara (550 psia) were assigned to
each producing well, consistent with rates and pressures that can be achieved using the selected artificial lift methods of ESP,

PCP and jet pumps. lnjection wells were limited to matrix injection with a peak rate of 3,000 b/d with a maximum bottomhole
pressure of 2900 psia. Water injection is available at first production and a voidage replacement ratio of 1.0 was maintained
within each identified fault block throughout the life of the field.

A limiting surface water cut of 97 percent was used to shut in wells and reduce excess water production during production
forecasts. The base forecasts have been created without any downhole interventions to manage water breakthrough.
Opportunities to use zonal isolation of producing or injecting intervals are described in Section 6.3. For the Phase l part of the
forecast the simulation facility limits have been set to match the proposed Early Production Facility capacities. As the model
transitions into the phase 2 facility no maximum field liquid or oil production constraints have been specified nor a minimum oil
rate to terminate the forecast in the simulation model. Facility constraints and uptimes have been applied as the forecasts are
combined with the other field's forecasts.

A reservoir voidage replacement ratio of 1.0 was specified for each segment within the reservoir. Given the relatively low GOR of
the oil and uncertainty regarding the level of aquifer support that may be expected under production conditions, water injection
is specified at the start of production in the South Lokichar reservoirs.

4.5.2.L2 Recoverable Resources

GEBV's estimates of total recovery from Amosing have been presented in Table 6-2, Section 6.1.3. These estimates are from a

probabilistic calculation based on a recovery factor range of t9% - 27% - 37% based on a maximum EUR from the simulation model
as well as analytical Buckley Leverett / Dykstra Parsons calculations.
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The Best Estimate recoverable resources associated with the planned Phase 1 and Phase 2 wells in Amosing are 58.1 MMstb
representing a recovery factor of 23% fot the well count presented and the areas of the field developed. Within the license period
of 25 years a total of 54.3 MMstb are produced from Ngamia, with the remaintlEr being deferred past the end of the license due
to combining production with the other basin fields and constraining production through the Phase 2 CPF limits.
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4.6.3 Twiga Auwerwer

4.5.3.1 lntroduction

The Twiga field (Figure 4-114) was the second major discovery of hydrocarbons in the South Lokichar Basin. The main reservoir in
the field is the Lower Auwerwer Formation (Figure 4-114\. There is additional potential in the Lokone Formation as encountered in
Well Twiga-3, however these resources were not fully evaluated and will require further appraisal before being considered for
development. This section focuses on the Lower Auwerwer Formation.

Well Twiga-L (initially named Twiga South-1) was spudded on August 21.,2072 with the Weatherford 804 drilling rig. The well
drilled to a total depth of 3,250 mMD in the Lokone Sandstone Formation. The well discovered hydrocarbons in the Lower
Auwerwer Formation, sandstones within the Lokone Shales Formation as well as the Lokone Sandstone Formation. Well Twiga-
1 location was selected on 2D seismic data. The well rig was released from the drilling and testing program on February 22,20L3.

During the drilling of the well, six conventional cores were acquired in the Lower Auwerwer and the Lokone Sand formations.
Logging while drilling measurements including gamma ray and resistivities were acquired. A comprehensive suite of conventional
wireline logs was recorded in each hole section and both percussion and rotary sidewall cores were acquired. Using a wireline
formation testing tool, formation pressures were acquired throughout the well in addition to fluid samples.

WellTwiga-1 was drill stem tested immediately after drilling and a total of five drill stem tests were performed in the well. Two
open hole tests were conducted in the tight reservoirs of the Lokone Sandstone formation and three cased hole tests were run in
the Lower Auwerwer Formation. The two DSTs in the Lokone Sandstone Formation confirmed early log analysis that the
reservoir had poor porosity and flow capacity as the facies in this location was heavily indurated, immature alluvia I material. The
three DSTs in the Lower Auwerwer formation demonstrated very good quality fluvial sandstones with good porosity and flow
capability. One test flowed naturally at around 2,000 barrels per day.

Three appraisal wells have been drilled in the Twiga field, Twiga-2, Twiga-2A and Twiga-3. Twiga-2 was spudded with the Sakson
PR5 drilling rig on February 11,2014 and drilled vertically to a total depth of 2,101 mMD. While the well encountered thin beds
of reservoir sandstones where both oil and gas samples were acquired, the well contained predominantly tight non-reservoir
quality rock. The decision was made to sidetrack the well to the east to move away from the rift bounding fault and associated
tight alluvial facies. Twiga-2A sidetracked from the original wellbore and reached a total depth of 2,886 mMD within the Lokone
Shale Formation. The goal of the sidetrack was realized and the section that was essentially non-reservoir in Twiga-2 was mostly
stacked fluvial reservoir and alluvial plain material in the Twiga-2A well. The Twiga-2A well encountered several oil-bearing pools
within the Lower Auwerwer formation. Unfortunately, wellbore conditions in Twiga-2A were very poor and open hole wireline
logs could not be acquired. Twiga-2A had casing run and cemented, and cased hole logs were acquired. Twiga-2A well was re-
entered later to perform a drill stem test. Three perforated through-casing flow tests were performed in addition to a combined
test. The results of the drill stem testing are discussed in the reservoir engineering section.

The Twiga-3 appraisal well was drilled vertically to a total depth of 2,575 mMD in the Lokone Sandstone Formation. Twiga-3
found only a thin oil pool iathe Lower Auwerwer Sandstones that appears to correlate to an oil pool in the Twiga South-1 well.
Mud gas readings while drilling and cutting analysis of the Lokone Formation also indicate a two-hundred-meter section that
appears oil-bearing. Only the first wireline run was able to log this unit, and no formation pressures, fluid, or sidewall core
samples were acquired.

The Lower Auwerwer oil resources in the Twiga Field are planned to be developed in the second development phase of the South
Lokichar Basin. Current estimates of STOIIP range from 59 MMstb to 170 MMstb, with a best technical estimate of 87 MMstb.
The mid case estimate is based on a rigorous process of incorporating the geophysical, geological, petrophysical and reservoir
engineering data and interpretations into a three-dimensional static model. The process of building this model will be described
in the following sections. The low and high case estimates are based on statistical volumetrics methodology which incorporates
a suitable range of uncertainty in the volumetric parameters and reservoir extent. This methodology is also discussed in the
following sections.
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Figure 4-715: Well Twigo-L log illustroting the strotigrophy of Twigo

4.6.3.2 Geology

The Twiga Field is a moderately faulted, three-way dip closed anticlinal structure along the western margin of the South
Lokichar Basin (Figure 4-L1.61. The field is ultimately bounded to the west by the large, basin bounding fault.

The sandstones of the Lower Auwerwer formation are the main reservoirs in the Twiga Field (Figure 4-117 and Figure 4-118).
These reservoir sandstones are primarily fluvial in origin. There is significant evidence of poorer quality sandstones thought to be
more alluvial in origin close to the main fault systems. The influence of this poorer quality non-reservoir alluvial facies has a

large impact on the Twiga Field. The impact of the tight alluvial facies is clearly illustrated in the Twiga-2 and Twiga-2A wells. ln
Twiga-2 there is little in the way of good quality reservoir sandstones, being mainly tight alluvial facies. Twiga-IA, which is only
a few hundred metres basinwards, has no tight alluvial fan facies and consists of stacked good quality fluvial and alluvial plain
deposits.

There is some level of structural complexity in the Twiga field with seismically visible faults separating the field into segments
(Figure 4-116). Faults, both synthetic and antithetic, to the basin bounding fault cut through the Lower Auwerwer section. Most of
these faults have enough throw on them to provide at least some sealing capacity during production.

Hydrocarbon bearing sandstones within the Lower Auwerwer Sandstone are individually sealed by laterally extensive mudstones
within the sequence. The ultimate top seal to all the hydrocarbon discoveries is provided by the Mid Auwerwer Shale at the base
of the Upper Auwerwer Sandstone. Hydrocarbons were also discovered in the Lokone formation sandstones, however the
sandstones were characterised by very poorly sorted and low porosity alluvial deposits making the resources not viable to
produce at this time.
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Figure 4-778: Core photographs of on oil filled fluvial chonnel deposit in the Lower Auwerwer Formation in the Twigo South-L well.

4.6.3.3 Geophysics '
The RAP PTeSTM 3D data volume was used to map the key seismic markers over the Twiga Field. The four key seismic markers
mapped are Base Volcanics, LKT78, LKT70 and LKT65 as illustrated. All four seismic markers are good quality picks over the Twiga
Field (see Figure 4-119 and Figure 4-120) and provide good synthetic ties at the wells.
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Figure 4-120: NW-SE RAP PTeSTM seismic line through Twigo-7 ond Twiga-2A wells

These markers have also been used for velocity modelling. Some two-way time structure maps over the Twiga Field are shown in
Figure 4-12t, Figure 4-122, and Figure 4-123. The Twiga structure is a three-way fault closure in the hanging wall of the north-
south trending Lokichar Fault.
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The LKT78, LKT70, and LKT65 two-way time structure maps are dominated by the three northeast-southwest trending normal
synthetic faults (see Figure 4-119 and Figure 4-120). Displacement along all three faults is evident at the LKT78, LKT70, and LKT65

seismic markers.

Adjacent to the Lokichar Fault, in the hanging wall, the reflectivity of the seismic markers becomes very poor due to the presence
of alluvial rift edge facies as illustrated in Figure 4-119. The zone of poor reflectivity caused by the alluvial rift edge facies extends
up to two kilometres basinwards from the Lokichar Fault ( see Figure 4-121, Figure 4-1-22, and Figure 4-123).
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Depth Conversion

Depth conversion in Twiga was performed using an interval-based velocity modelling. The model incorporated four key intervals
from the 3D two-way time horizon interpretation, namely Base Volcanics, LKT78, LKT70, and LKT65. Pseudo-interval velocities are
calculated at each well tie using the corresponding layer isopach from well log data and the two-way time isochron value from the
RAP PTeSTM seismic data interpretation.

The resulting depth maps are shown in Figure 4-124 to Figure 4-126.
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Figure 4-724: Twigo LKT78 Depth Mop
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4.6.3.4 Petrophysics

This section will discuss available data and processes specific to the Twiga Lower Auwerwer analysis. The Twiga Field has a
relatively poor and incomplete set of petrophysical data. WellTwiga-1 (also known as Twiga South-1) was the second well drilled
on the east side of the South Lokichar Basin and was drilled with water-based mud which led to poor hole conditions in the well.
While several full diameter cores and an extensive logging program were acquired, the overall data quality was relatively poor.
WellTwiga-2 had good data acquisition but encountered mainly non-reservoir facies. The sidetrack, Well Twiga-2A, encountered
better reservoir and hydrocarbon bearingzones, but due towellbore conditions, open hole logs were not acquired. Only LWD

and cased hole logs were acquired in the well. Well Twiga-3 encountered only a thin pay zone in the Lower Auwerwer
Formation, and a thicker section of hydrocarbon bearing sandstones in the upper part of the Lokone Sandstones. Again, poor
wellbore conditions did not allow for pressures or fluid samples to be acquired in the Lokone section.

Conventional full diameter cores from the Lower Auwerwer section were acquired in Well Twiga-l, totaling 42 m of core
recovered (Table 4-12). An additional 78 m were recovered from the Lokone formation, but this is mainly non-reservoir. This core
was analysed extensively through RCA to provide measurements of porosity, permeability, grain density, etc. to guide the
petrophysical analysis of the log data acquired. Figure 4-127 is a cross plot of porosity versus permeqbility data from core taken in
the Lower Auwerwer Formation in Well Twiga-1. Figure 4-L28 displays petrophysical curves from Well Twiga-1 comparing core
and wireline porosity. As Well Twiga-L was drilled with water-based mud, any Dean-Stark water saturation values would be of
little use.

Toble 4-72: Conventional core the Lower Auwerwer ond Lokone Formotions in the Field

The data acquired in the corE analysis and the subsequent petrophysical analysis of the log data was used to define the different
facies in the static geological model as well as the primary reservoir components leading to the estimation of resource volumes in
the Lower Auwerwer formation in the Twiga Field.
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Figure 4-727: Porosity Permeobility cross plot of core doto from the Well Twigo-7

Top

Figure 4-128: Petrophysical disploy of WellTwigo-1

4.6.3.5 StaticModelling

Grid

A structural grid for the Twiga model combines both Lower Auwerwer and Lokone Formations. The grid has been constructed using
six faults and five depth surfaces from the seismic interpretation. The depth surfaces were LKT78 (Top Mid-Auwerwer Shale),
Seismic Top Shale 2, Top Pool 3A, LKT 65 (Top Lokone Shale), and LKT60 (Top Lokone Sand). Subzones within the reservoir are
generated by isopachs consistent with well tops and the overall reservoir envelope. The faults were used to create three segments
in the grid (Figure 4-129). The X and Y grid increment was set at 50 m. The grid is oriented north-south which is parallel to the
strike of the Lokichar Fault and thus also to the long axis of the main axial fluvial system
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Zones and Layers

A zonal correlation has been made between all wells drilled in Twiga (Twiga-1, Twiga-2, Twiga-2 (ST) and Twiga-3), which integrates
the seismic, log, pressure and sample data. lsochores of the l-7 Auwerwer zones identified (8 of which are hydrocarbon bearing)
have been used to insert the zones into the 3D structural model (Figure 4-130 and Figure 4-1-31). The zones have -1" m proportional
layers which are required to effectively capture the vertical heterogeneity observed in the well (and core) logs.
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Facies

Facies modeling at Twiga utilizes a multi-step approach attempting to best model the interpreted and conceptualized
depositional patterns.

The first stqp is to define the alluvial fan and alluvial plain facies using a fan probability or trend map (Figure 4-1321. The alluvial fan
facies was penetrated by Well Twiga-2. Next, channel belt bodies (CBB) are distinguished from non-CBB (shale). ln the third step,
net and non-net sands are distributed within the CBB facies. This is followed by rock type modelling within the CBB net sands. Five
net rock types have been defined based on permeability trend. Figure 4-133 illustrates the facies (rock type) property in the model.
The Lokone area has also been populated.

The facies model is used a suitable foundation for porosity, permeability, and water saturation modelling

J9!9sJ
Figure 4-7j2: Cross section through Twigo model showing olluviol fan ond olluviol ploin region
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Figure 4-73j: Cross section through Twiga model showing rock type

Propertv Modellins

Total porosity is upscaled fromrivell data and modeled within the rocktype property. Gaussian random function simulation is used

to generate the porosity model (Figure 4-734).

Permeability has been modelled using available routine core analysis from Twiga wells filtered to Auwerwer interval. Different
porosity-permeability function has been used for different rock type, as seen in Figure 4-135.

Figure 4-1i4: Cross section through Twiga model showing porosi\ distribution
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Figure 4-1j5: Twigo Porosity-Permeobility Cross Plot

4.6.3.6 HydrocarbonContacts

The Twiga excess pressure plot is shown in Figure 4-136. The Twiga-1 pressures are noisy due to hole conditions and Twiga-2
was predominantly alluvial fan rift edge facies. The acquisition of pressure data across the reservoir section of Twiga-2A was not
possible due to hole conditions; Twiga-3 was predominantly wet. There are insufficient data to establish OWCs through the
pressure and so contacts were defined by ODTs and WUTs (interpreted from resistivity logs, gas logs, available DSTs, water-cut and
sample information) and spill in all cases.

There are seven oil pools (Pools 14, 18, LC,2A,28,3 and 4). There is ambiguity overthe OWC in each oil pool due to significant
scatter of the data and the difficulty in identlfying a unique water gradient. Oil samples have been recovered from pools 1, 2 and 3
in Well Twiga-1. There were apparently valid (mobility >5 mD/cp) MDT points obtained in Pools 2 and 3. However, insufficient data
are available to corroborate the contacts (oil and water points are in different sand bodies) and so any pressure derived contacts
are deemed very uncertain.

Figure 4-133 and Figure 4-134 show the interpreted best estimate hydrocarbon water contacts in the Twiga reservoir on a
structural section.
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Figure 4-lj7: Hydrocorbon contacts in North segment of the Twigo Field
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Figure 4-Lj8: Hydrocorbon contocts in North, central ond southern segments of the Twiga Field

4.6.3.7 Volumetrics

The Mid case STOIIP value has been calculated using a static model. Low and high case STOIIP values have been estimated using a

separate methodology using a statistical approach.

The following table summarizes the field wide volumetrics for the Twiga Auwerwer accumulation.

Toble 4-13: Auwerwer STOIIP

4.5.3.8 ProductionTesting

Both Wells Twiga-1 and Twiga-2A have been production tested. Five intervals were produced in Well Twiga-1, with flow to
surface achieved in three Auwerwer intervals (Table  -14). Three Auwerwer intervals were successfully tested in Twiga-2A (Table
4-15); DST#4 was a commingled of the D5T#2 and DST#3 intervals. ln both wells, good rates were achieved, both in free-
flowing condition and lifted by ESP. During all DST operations, there were only slight traces of sand production and no H25 or
CO2 were recorded.
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DST #1

DST #2

DST #3

DST
#44

DST #5

No flow to surface, no measurable hydrocarbon inflow (Rift Edge Facies)

No flow to surface. hydrocarbons identified on tubing gradient survey (Rift Edge Facies)
'10 40 1,860 0 1,860 2A2 5,960

I 37 530 15 545 398 8,360

12 37 375 0 375 230 5,290

1

J

1

oil Rate water

(bbr/d) 
,|(ff:,

Liquid
Rate

(bbr/d )

lnterval oirAPt
Kh md.ft

Production Rate PBU lnterpretation
Pt.

(stb/d/psi ) Skin
factor. S

Permeabilrty
(mD)

Toble 4-14: Well Twiga-1 DST

Table 4-15: DST

Water production was seen during Twiga-2A DST #2 and #4, however it is thought that this water is the product of water
channeling behind casing. Cement evaluation logs show poor to moderate cement quality and low bond strength across the
reservoir. Figure 4-139 shows a reservoir summary log across the DST#2 interval with a qualitative isolation flag in the third track.
Cement coverage is incomplete across the tested interval and the potential for water channeling exists.

A production log run during DST#4 indicates the presence of water flowing below the lowest perforations (Figure 4-140). The
temperature anomaly, highlighted in the red outline, at the base of the lowest perforation shows the temperature in the wellbore
increosing at the base of the perforations. This is the result of inflow from below and it is possible to see, in the expanded
section of the temperature log, that the wellbore temperature begins to differ to the geothermal gradient because of flow behind
the casing.
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4.5.3.9 FluidProperties

Eleven bottomhole fluid samplq5were collected from Twiga South-1 prior to completing the well. Of these, six were
subsequently combined to create three separate fluid samples for laboratory analysis and a seventh sample was analysed on its
own. The samples were subjected to a single stage flash test and reservoir fluid composition analysis only. Three of the resulting
fluids represented the primary hydrocarbon bearing Auwerwer zones. The fourth sample was obtained from the Lokone Shale
formation.

Toble 4-76: Summ Fluid

4.6.3.10 TwigaSimulationModelling

The DSTs from Wells Twiga-1 and Twiga-24 have been used to calibrate the Twiga simulation model prior to production forecasts
being run.

As was done for the Ngamia field, core data from Twiga wells were reviewed and a poroperm relationship was derived that
corrected from air permeability to liquid permeability and accounted for the effect of the overburden. This poroperm relationship
was then used to populate permeability throughout the entire model.

The history matches for Wells Twiga-1 and Twiga-2A are shown in Figure 4-141 and Figure 4-742, respectively.

,oq!,

Zonc 7a Zonc 5

Zonc4a

Figure 4-141: DST Observed Pressures ond History Motch for Well Twigo-7, Zones 4a, 5 and 7

For each of Zones 4a and7a, contrasting edits would be required to improve the match. The drawdown in Zone 4a is too little,
suggesting a lower permeability is required, whereas the drawdown in Zone 7a is too much, suggesting a higher permeability is

required. Without making local adjustments it would not be possible to improve the match in both zones, and so no further edits
were made. The match to Zone 5 is reasonable.
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Figure 4-742: DST Observed Pressures ond History Motch for Well Twigo-2A, Zones 40, 4b ond Commingled from both

The match to all three zones in Well Twiga-2A is reasonable.

AllTwiga development wells are associated with Phase 2 and have been placed in the subsurface model to maintain the 200m well
spacing and grouped, as far as possible, to be drillable from a 12-slot pad. (Figure 4-143Figure 4-63).

Figure 4-14j: Twiga Phose 2 well pattern (mop of HCPV)

Phase 2 producers within the simulation grid are perforated in net sand where the water relative permeability is less than 0.001.
Water injectors are perforated in the model where they have penetrated net sand.

A maximum liquid production rate of 3,000 b/d and a minimum bottomhole pressure of 44.8 bara (650 psia) were assigned to
each producing well, consistent with rates and pressures that can be achieved using the selected artificial lift methods of ESP,

PCP and jet pumps. lnjection wells were limited to matrix injection with a peak rate of 3,000 b/d with a maximum bottomhole
pressure of 2900 psia. Water injection is available at first production and a voidage replacement ratio of 1.0 was maintained
within each identified fault block throughout the life of the field.
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A limiting surface water cut of 97 percent was used to shut in wells and reduce excess water production during production
fore:asts. The base forecasts have been created without any downhole interventions to manage water breakthrough.
Opportunities to uFe zonal isolation of producing or injecting intervals are described in Section 6.3. For the Phase 1 part of the
forecast the simulation facility limits have been set to match the proposed Early Production Facility capacities. As the model
transitions into the phase 2 facility no maximum field liquid or oil production constraints have been specified nor a minimum oil
rate to terminate the forecast in the simulation model. Facility constraints and uptimes have been applied as the forecasts are
combined with the other fields'forecasts.

All Twiga production wells are expected be completed with ESPs. These are required because of the higher line back pressures
prevalent at the Twiga wellpads due to the distance of the field from CPF.

4.5.3.11 RecoverableResources

GEBV's estimates of total recovery from Twiga have been presented in Table 6-2, Section 5.1".3. These estimates are from a

probabilistic calculation based on a recovery factor range of 10% - 11% - 30% with the range established through analogy with the
other basin fields reviewing net thickness, fluid properties and reservoir quality.

The Best Estimate recoverable resources associated with the planned Phase 2 wells in Twiga are 1,2.6 MMstb representing a

recovery factor of L4%lor the well count presented and the areas of the field developed. Within the license period of 25 years a

total of 12.55 MMstb are produced from Twiga, with the remainder being deferred past the end of the license due to combining
production with the other basin fields and constraining production through the Phase 2 CPF limits.

4.6.4 Ekales

4.6.4.L lntroduction

The Ekales field was the fourth major discovery of hydrocarbons in the South Lokichar Basin. The main reservoir in the field is

the Lower Auwerwer Formation. There is additional potential in the Lokone Formation as encountered in Well Ekales-2,
however these resources were not fully evaluated and will require further appraisal before being considered for development.

Well Ekales-1 location was selected on 2D seismic data. The exploration well was drilled to a total depth of 2,554 m MD. The well
discovered several hydrocarbon pools in the Lower Auwerwer Formation and was the fourth straight hydrocarbon discovery in
the basin. The rig was released from the drilling part of the program on October L4,2013.

During the drilling of the well, three conventional cores were acquired representing the Lower Auwerwer Formation. Logging
while drilling measurements including gamma ray and resistivities were acquired. Conventional wireline logs were acquired at
the end of the main hole sections and included a very robust selection of modern lfr measurements (ref). Further rock samples
were acquired through the acquisition of both percussion and rotary sidewall cores. Using a wireline formation testing tool,
formation pressures were acquired throughout the well in addition to fluid samples.

Well Ekales-1 was re-entered on January 29, 201,4, with the SMP 5 drilling rig to complete a drill stem test program. Two
perforated through casing drill stem tests were performed in the well. Both tested zones produced dry oil, with the lower test,
DST#1 containing mainly tight alluvial facies and flowed low rates, and the upper test DST#2 containing some higher qualify
fluvial sandstones which flowed at much higher rates. These tests will be discussed in more detail in the reservoir engineering
section.

To date two appraisal wells have been drilled into the Ekales Fleld, namelyWells Ekales-2 and Ekales-3. Well Ekales-2 encountered
several oil pools in the Lower Auwerwer Formation as well as probable oil deposits in the Lokone Formation based on data acquired
during drilling. Well Ekales-2 was fully evaluated through the Lower Auwerwer section with a full wireline suite of logs, rotary
sidewall cores as well as reservoir pressure measurements and fluid samples. The well encountered at least 4 oil pools.

Well Ekales-3 was one of the later appraisal wells and was drilled in 2017 to a total depth of 2,721m MD. While the well penetrated
good quality fluvial sandstone units, very little hydrocarbons were encountered with the exception of a thin 3 m oil bearing
sandstone at 1923 m MD. The well was plugged and abandoned with the rig released on August 25,2077.

The Lower Auwerwer oil resources in the Ekales Field are planned to be developed in the second development phase of the
SouthLokicharBasin.Thecurrentrangeof STO|lPestimatesarefroma lowof 15MMstbamidcaseof 4gMMstbandahighof
164 MMstb. Mid case (P50) STOIIP estimate was based on a statistical distribution between the low (P90) and high (P10) case
inputs.
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4.6.4.2 Geology

The Ekales-1 discovery lies midway between Twiga South and Ngamia which lie -10 km along the Lokichar Basin bounding fault
to the north and south respecfilely. The discovery has a very similar structural form to both Twiga South and Ngamia, consisting
of a three-way dip closure with updip trap against the prominent basin bounding fault immediately to the west (Figure 4-144l,.

a

l=

---r-
Figure 4-744: Depth Structure mop on the Top Lower Auwerwer Formotion

The sandstones of the Lower Auwerwer Formation are the main reservoirs in the Ekales Field. These reservoir sandstones are
primarily fluvial in origin (Figure 4-145). There is significant evidence of some poorer quality reservoir sandstones thought to be
more alluvial in origin close to the main fault systems. The tight alluvial facies is clearly illustrated in the Ekales-1 well where core
was acquired in the Lower Auwerwer Formation illustrating interbedded fluvial channel sandstone with good reservoir properties
and tight alluvial deposits which are tight and non reservoir (Figure 4-1,45 and Figure 4-146).

There is some level of structural complexity in the Ekales field with seismically visible faults. Faults both synthetic and antithetic
to the basin bounding fault cut through the Lower Auwerwer section. Most of these faults have enough throw on them to provide
at least some sealing capacity during production. Over a long period of time, most do not seal, as a large area of the field has
similar hydrocarbon contacts and are in communication with the regional aquifer.

Hydrocarbon bearing sandstones within the Lower Auwerwer Sandstone are individually sealed by laterally extensive mudstones
or tight alluvial deposits within the sequence. The ultimate top seal to all the hydrocarbon discoveries is provided by the Mid
Auwerwer Shale at the base of the Upper Auwerwer Sandstone. Hydrocarbons were also discovered in the Lokone Formation
sandstones, however, due to deteriorating hole conditions, no wireline data was acquired.
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Figure 4-145: Core description ol oil filled fluviol channel deposits interbedded with tight alluvial deposits in core from Ekoles-1
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Figure 4-746: Core photographs oJ oil filled fluvial chonnel deposits copped by non reservoir rift edge facies in the Ekales-7 well
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4.6.4.3 Geophysics

The RAP PTeSTM 3D data volume was used to map the three key markers for the Lower Auwerwer Formation over Ekales. The
three markers mapped are LKT80, LKT70 and LKT65. All three markers are good quality picks over the Ekales fielfon the RAP

PTeSTM 3D data volume.

Seismic line through Wells Ekales-1 and -2 indicates that the Ekales discovery is a 3-way dip closure with an updip trap against the
prominent basin bounding fault immediately to the west (Figure 4-t47).
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Figure 4-147: Arbitrory dip line through Wells Ekales-7 and -2 (jD PTeSTM TWT)

The three TWT grids were depth converted with a low and high degree of compaction and both resulting sets of maps were tied to
formation top picks.

4.6.4.4 Petrophysics

Shale volume (Vsh) is calculated from neutron/density, or gamma ray (GR) if there is a bad hole. lt is calibrated to XRD totalclay
measurements using a Vcl to Vsh ratio of 55%. Total porosity is calculated from density, and is calibrated to core porosity. Water
saturation (Sw) is calculated using both Waxman Smits and lndonesian equations to put a wider range on volumetric estimates to
better account for uncertainty in saturation. A CPI of Ekales-2 can be seen in Figure 4-1,48.
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Figure 4-748: Ekales-2 CPI

Conventional full diameter cores from the Lower Auwerwer section were acquired in the Ekales-1 well, totaling 37 m of core

recovered (Table 4-17). This core was analysed extensively through RCA to provide measurements of porosity, permeability, grain

density, etc. to guide the petrophysical analysis of the log data acquired. Figure 4-749 is a porosity versus permeability cross plot

of data from the analysed Ekales-1 core data.

Toble 4-77: Conventional core ocquired from the Lower Auwerwer ond Lokone Formotions in the Ekales Field
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Ekales Field Core Porosity vs. Permeability
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Figure 4-749: Porosity Permeability cross plot for Core doto from the Ekoles Field

4.6.4.5 HydrocarbonContacts

Zonation based on log data has been developed and rationalized against sample and pressure data.

Pay zones have been grouped into four separate oil-bearing intervals: Zone A, B, C, and D (Figure 4-150). Petrophysical analysis,
pressure analysis and fluid samples imply that Zones B, C & D comprise several individual stacked units and not a single continuous
oil column.

Figure 4-15L shows the MDT pressures taken in Well Ekales-1 in Zone B. The oil and water samples and the results of the PLT-.log

run in Well Ekales-l during DST2 are also shown in this figure. All pressures (oil and water) are elevated above the water pressure
line seen in other zones, which might be indicative of a perched zone. Given the good mobilities of the pressure samples, the
pressures do not deviate away from the water gradient as would be expected if Zone B consisted of a single continuous oil column.
lnstead, the small deviations in pressure are consistent with a thin bedded, stacked pay model. Furthermore, the results of the
Ekales-1 DST2 PLT run which show high initial water-cut in each measured interval, are also consistent with a series of discrete
pressure isolated sands. The DST tests results (average rates) from Well Ekales-1 are summarised in Table 4-18.
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Toble 4-L8: Well Ekoles-7 DST results

DST#2, which flowed oil at a water cut of -50 %, has shown high productivity sands, although the PLT log indicated a major
contribution from three meters at the base of the perforated interval and also water influx from shallower levels. These

observations support the interpretation that the interval comprises thin, stacked sands.

, DST#IA has shown a very poor influx, considerably lower than the pre-DST estimate. The results are consistent with MDT sampling
in that the tested section has no valid MDT data (tight or no seal between 2038 and 2140 m MDrkb).

Figure 4-152 shows the MDT pressures taken in Wells Ekales-1 and Ekales-2 in Zone C. The water line is reasonably well constrained

. 
by water samples from Wells Ekales-1 and 2. Again, the pressures do not deviate away from the water gradient as would be

expected if Zone C consisted of a single continuous oil column. However, oil samples have been taken which implies multiple
stacked pay. Assuming a degree of uncertainty in the water line, maximum and minimum column thicknesses have been calculated
for the stacked units and used for net rock volume (NRV) calculations described in Section 4.6.4.6.

EI.les Differcntlal PreJsur.vs Oepth

O = oit ramplc

O = watormmplc

O o oil*ater mix

Figure 4-1.52: Ekales-l & -2 Zone C MDT pressures*, fluid samples ond column thicknesses

| 10 mD/cP mobility cut-off applied

4.6.4.6 Volumetrics

Remaining consistent with the assumption of a thin bedded stacked pay model (described in Section 4.6.4.6l;, the general approach
applied in each zone was the use of a combination of pressure and petrophysical data to estimate the range of possible column
heights within the stacked units.

This range of penetrated column heights was then used to compute low and high case areal extents for the thin bedded stacked
pay intervals. These areas were multiplied deterministically by petrophysically derived low and high case net values in order to
compute a lognormally distributed NRV range.

An example set of low and high case height above maps used for deriving areas are shown in Figure 4-153.
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The volumetric input parameters are presented in Table 4-19. STOIIP resulted from probabilistic simulation is shown in Table 4-20

Toble 4-19: Ekales STOIIP lnput Porometers

Toble 4-2O: Ekoles STOIIP

4.6.4.7 ProductionTesting

Two Lower Auwerwer production tests were conducted on Ekales-1. The first DST tested L5m of net pay in a 120m gross section
of thin interbedded Lower Auwerwer sandstones and flowed around 25 bbl/d oil. The well cleaned up to zero water production
but flow was intermittent, and rates were estimated based on tank levels as the separator meter rates were erratic.

The second DST tested a 26m of net pay in a 57m gross interval of high-quality channel sands. DST#2 tested at oil rates up to
1,090 bbl/d with an ESP but with variable water cut, ranging fromO.5% to 80% during the initial well clean-up period. A PLT

run during the DST suffered from poor data quality with the density tool malfunctioning during the test that gave no indication of
water in the well bore. Cement evaluation suggests channeling behrnd casing is not the source of any water. The finalwater cut
stabilised around 50% but the production log run during the test was not definitive in identifying either oil or water inflow
interva ls.
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Toble 4-21-: Ekales DST

4.6.4.8 FluidProperties

Six pressurized bottomhole oil samples were collected from Ekales-1, four using a wireline formation tester during open hole
logging and two during the Ekales-2 DST #2. One of the downhole DST samples was subject to extensive PW analysis. Additional
separator, dead oil and water samples were taken, and these were used to perform,detailed wax property measurements.

Toble 4-22: Ekales Fluid

4.6.4,9 Recoverable Volumes and Production Forecasting

A dynamic simulation model has not been constructed it this stage for Ekales. Recoverable resource volumes have been estimated
probabilistically including recovery factors in the Monte Carlo STOIIP calculations (Section 4.6.4.6). The recovery factor range used
for Ekales is 10 - 17 - 30% across the low, mid and high range of confidence.

Table 4-2i:Ekales STOIIP ond Recoveroble Resources

Ekales production forecasts have been generated based on estimates of recovery per well and type curves with initial production
rates and decline parameters.

The well count has been developed by dividing the area covering the HCPV of the field by the pattern area of a 200m well spacing
(0.08 km2) and assuming a 1:1" producer:injector ratio from an inverted s-spot pattern. The recoverable volume per producer is

then estimated by dividing the recoverable resource volume by the number of production wells. For Ekales, a recoverable volume
of 0.33 MMstb per production well is assumed and 26 producer and 26 injection wells are planned.

lnitial production rates for the production wells have been guided by trends of rate vs hydrocarbon pore thickness from the
available simulation models and also trends of initial rate vs 2C resource per well. Decline curve parameters (for both oil and water)
have then been derived from trends based on wells of similar net thickness and recoverable volume from the available simulation
model results. A full field forecast is built based on the drilling schedule planned. These are combined with the otherfield forecasts
(with simulation and type well forecasts). On a monthly basis the sum of the unconstrained production rates is calculated and the
current system constraint (oil, water or gas) established. Production is then cut to honour the limit which is being exceeded by the
largest amount. This calculation method is consistent with commercial software such as Petro VR.

It is noted that this methodology allows for the total probabilistically estimated resources to be recovered, however, the well count
is potentially conservative. A similar calculation for Ngamia, for example, suggests that 442 wells total would be required, however
the simulation model is using 216. Similarly, the Amosing areal methodology would suggest 160 wells compared to 104 planned in
the simulator. Gulf is planning to refine the well count through further simulation ahead of executing Phase 2 guided by the results
of the Phase L drilling and early production.
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4.5.5 Etom

4.6.5.1 lntroduction

The Etom discovery lies in Block 13T of Kenya. south of Lake Turkana (Figure 4-154). Well Etom-1 was drilled in mid-2014, the
eighteenth well drilled in the Lokichar basin onshore Kenya. The well found 10m of net pay in the Lokone sands of Tertiary age.
Well Etom-2 was completed in December 2015. The well was drilled to a final depth of 1,655 m MDRKB and encountered
approximately L00 m of net oil pay in two sand packages in the Auwerwer and Lokone formations.

Wells Emekuya-1 and Etom-3 were drilled during the 20L6-2017 Exploration and Appraisal Campaign. Emekuya-1 encountered a

goodqualityoil-bearing Lokonesection(greaterthanl08m) withaN/Gofapproximately5O%.Etom-3encounteredpoorreservoir
throughout the Lokone oil Zone, with a N/G of less than 5%.

Figure 4-754: Etom LKT68 TWT Mop (ms)

4.6.5.2 Geology

Etom is the northern most discovery to have been found in the South Lokichar Basin, it is located 8km of a major bend of the
Lokichar Fault and approximately 6km NE of the major NW-SE Agete Fault (Figure 4-155). Movement on this fault throughout the
Miocene has led to the creation of a four-way-roll-over-feature at the Etom location, at both the Lokone and Auwerwer levels.

The Etom structure is interpreted as a three-way dip closure against the main bounding fault at the northern end of the Lokichar
basin. Although a clear structural high could be mapped at the time of drilling Etom-l-, the detail and fault configuration to the
west was somewhat uncertain on the 2D data available.
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Figure 4-755: Locotion of Etom in northern part of the South Lokichor Basin

Three wells have been drilled which have targeted this roll over structure. Etom 1 drilled into the graben in the centre of the
structure, The Etom-1 well encountered approximately 1.0 metres of net oil pay, extending the proven oil basin significantly
northwards. The well discovered oil from MDT sampling in a sandstone interval near the top of the Lokone Formation (Pool 2)

between depths 710 m and 740 m TVDsl. Well Etom 2 was planned on a new 3D seismic dataset and was drilled approximately L

km east of Well Etom-l. The target was the footwall of a tilted fault block that exhibited gas peaks in Well Etom-1.

' Well Etom-2 encountered a continuous hydrocarbon column at the crest of this fault block, with a contact encountered and -45 m

net pay in the Auwerwer. A deeper fault block with a similar trapping mechanism was also encountered in the Lokone interval,
which contained -55 m net pay within slightly lower quality interbedded sands and shales. MDT pressure and sample data were
obtained from the upper and lower reseryoirs. Both reservoirs are dip closed to the north and appear to rely on faults for updip
trap and side seal. Well Etom-2 penetrates a section of blocky sandstone reservoirs of good reservoir quality.

Well Emekuya-1 proves the oil-bearing Lokone interval to be laterally extensive to the north. Sand porosities are interpreted to be
around 21%.54m of core was taken and multiple oil / water samples and MDT pressures. A deeper contact was encountered than
that interpreted in Wells Etom-1 and -2 to the south.

A Lokone waste zone is interpreted between the Lokone Shale and Lokone Reservoir in Etom-1, Etom-2 And Emekuya-1.

The poor quality Lokone interval encountered by Well Etom-3 has been interpreted to be alluvial fan in origin, having been

deposited off the basin bounding fault lying approximately 1 km west.

4.5.5.3 Geophysics

The Etom area is covered by good quality 3D PTeSTM RAP seismic data (Figure 4-156). Reflector continuity and fault plane imaging
is clearer across the Etom area than over the majority of discoveries further south. As there is uncertainty in the seismic, several
interpretations of the depth surfaces are possible. Forthe purposes of this FDP, one set of seismic interpretation in time has been
adopted, the difficulties of mapping key horizons south of Amosing and Ngamia has been built into the uncertainty in the
volumetric approach where hydrocarbons in place are estimated.

Historical depth conversion studies have explored depth uncertainty of these interpreted horizons using several approaches
including altering V0 grids, scaling seismic velocities and using TDR-based surfaces. GRV uncertainty from these methods varies by
< +/-75% reflecting the good degree of depth control provided by the four well penetrations.

There are difficulties in closing the structure to the NE when using the deeper contact encountered in Well Emekuya-1. As such, the
final depth maps used in volumetric estimation for the Etom structure have been created using an isochron vs isopach down to
Auwerwer and a mapped V0 from Auwerwer to Lokone layer 2 methodology. A correction for potential faster material to the east
of Etom was also applied, allowing closure to the NE.

It should be noted it is likely some throw exists along the interpreted fault south of Well Etom-2, given the throw in the overburden
and change in seismic character. Given the differences in contact observed in the discovery wells, it is possible that the Etete area
is not in charge communication with Well Etom-2.

SOUTH LOKICHAR BASIN . FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 163



PROJECT
OIL KENYA

A Lokone waste zone (non-net reservoir between the top seal and top reservoir pick) is interpreted between the Lokone Shale and
Lokone Reservoir in Etom-1, Etom-2 And Emekuya-1. This is modelled in the depth conversion using an isochore that has been
added to the top reservoir in all volumetric cases.
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Figure 4-156: Arbitrary Seismic Line between Wells Etom-l ond Etom-2

4.6.5.4 Petrophysics

See Section 4.4 for a detailed overview of the petrophysical analysis workflow.

There is no conventional core-from well Etom-1 although sidewall cores were collected.

There is conventional core on Emekuya-1-, and side wall cores on all wells. Unfortunately, there is very limited SCAL data.
Petrophysical cut-offs of t5% porosity and 35% Vsh and 65% Sw were used for Etom-Emekuya. As previously mentioned, the
reservoirs in Kenya are fresh water, with high shale conductivity, so have low contrast pay and are non-Archie. For this reason,
there is a high uncertainty associated with log-based Sw. Future modelling would likely use a saturation height function to model
Sw, as seen in Amosing, Ngamia and Twiga.

CPI's of Etom-1 and Emekuya-1 can be seen in Figure 4-157 and Figure 4-158.
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Figure 4-1.58: Emekuya-1 CPI

4.5.5.5 Hydrocarboncontacts

Figure 4-159 and Figure 4-L50 show the excess pressure plots offormation pressure data acquired in Etom and Emekuya, Lokone
interval.

The MDT logging runs in Well Etom-l (approximately half of the total 44 pre-tests were valid) measured pressures which had a
high degree of scatter and no clear identification of oil gradients was possible based on this well only.

MDT tests taken in Well Etom-2 provided additional points for gradient interpretations. However, for this well, only pressures taken
on the downward pass have been included and only pressure points considered to be of good quality (as opposed to 'tight' or'lost
seal') in the raw data have been included.

Points taken in Emekuya show a clear pressure differential when compared to Etom-2 points, this is in line with the deeper logged
contact and sample data obtained in Etom-2.
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Figure 4-759: Etom Lokone intervol excess pressure plot

Figure 4-760: Emekuyo Lokone interval excess pressure plot

A water gradient of 1.398 psi/m has been used and pinned from the water sample collected at 852 m TVDsI (1215 m MDRT). We
have considered an estimated +/- 5 m uncertainty around the depth of our best estimate for Zone 2 FWL, with the low case
Incorporating the Etom-1 water sample at788.7 mTVDsl. lnterpretation of data provides a FWL depth of 790 m WDsl. The high
case assumes the Etom-1. water sample is within the transition zone.
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The low case is calculated using a gradient pinned from ODT (from Log, bottom of sands) at 831 m TVDsl. A high case was calculated

_using 
an oil gradient pinned from WUT (water sample) at 849 m WDsl.

A summary of the low and high case contacts derived from pressure data, fluid sampling and the petrophysical interpretation is
shown in Table 4-24,

Toble 4-24: Etom & Emekuya low ond high cose contacts (mfvDsl)

Hydrocarbon saturation response appears more reliable in Etom wells than elsewhere in the basin, with a good correlation to oil
samples and identifiable ODTs and WUTs on logs which can be corroborated by available MDT pressure data. A schematic
depicting the ODT and WUT depths for each of the wells as based on logs and samples is shown in Figure 4-161. Values are
consistent the with contact ranges described in Table 4-24.

North ODT WUT plot South

I nrekuyJ. 1 Etonr.l Etonr 2 [ton] I
5m

500

^ 700
E

IFBm

9m

1000

r Ol r Unk,rown t Water a Deepest oil emplp a Shallowest water samde

Figure 4-767: ODT / WUT os defined by togs ond samples

4.5.5.6 Volumetrics

For the purposes of this FDP and forecasting, there is not currently a reliable, audited model that can be used for volumetric
estimates and Resource forecasting. As such a pragmatic, probabilistic approach has been used to determine a range of volumes
that embrace the subsurface uncertainty.

The high and low depth surfaces as described in Section 4.5.5.3 have been used in the Lokone GRV estimation along with the
hydrocarbon contact ranges described in Section 4.5.5.5, ln Figure 4-162 the Red area indicates areas removed, based on the
potential areal extent of Well Etom-3 facies and removal of Etete area from the P90 GRV. The high case Etom area contacts have
been used within the Etete area when calculating the P10 GRV. Due to uncertainty in boundary between Etom and Emekuya areas,
the eastern area (purple polygon) switches contact region between low and high cases.
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Low and high case parameters for NTG, porosity and water saturation were derived from petrophysical analysis of the wells and
ranges for formation volume factors were derived from PVT samples. Recovery factors, assuming waterflood recovery, of 15 to 40
% with a lognormal distribution have been applied.

Gross Etom and Emekuya STOIIP and Resource estimates can be found in Table 4-25

Toble 4-25: Etom & Emekuyo STOIIP & Gross Contingent Resources. Auwerwer & Lokone

4.6.5.7 ProductionTesting

Production testing of both the Auwerwer and Lokone reservoirs was undertaken in Well Etom-2 in May 2017 including injectivity
testing and fracture stimulation of the Lokone (Table 4-26). Lokone permeabilities were estimated to be in the range of 7 - 32 mD
and so comparable to the Auwerwer permeabilities in the basin.

Toble 4-26: Etom DST Flow Doto

Etom + Emekuya

Etom

Total Etom & Emekuya

Lokone

Auwerwer

Auwerwer + Lokone

173

5t

224

327

75

402

598

112

710

36

'10

46

80

19

99

173

35

208

STOIIP (MMstb)

P50

Gross Contingent Resources
(MMstb)

1C 2C 3C

Field

P10

Reservoir
P90

Liquid Rate (stb/d)

Pl (stb/d/psi)

727

13

208

0.37

200

0.3

294

0.58

Pre
Auwerwer Stimulation

Lokone

Post
Stimulation

Lokone

Post Stimulation
Lokone with
additional

perforations

Sand
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4.5.5.8 FluidProperties

Twelve formation fluid samples have been acquired in Wells Etom-1 and Etom from [Cl tools. The oil samples from Etom-1 were
not valid for PW analysis and the samples from Etom-2 were all atmospheric dead oil samples. However, dead oil analysis was
carried out on the Etom-2 samples. From this analysis, elevated molar content of heavy components indicates that the fluids in
Etom are heavier than those sampled in Twiga, Amosing and Ngamia. Properties have been estimated from correlations matching
the available data.

4.5.5.9 ProductionForecasting

Etom production forecasts for the Auwerwer and Lokone have been generated based on estimates of recovery per well and type
curves with initial production rates and decline parameters.

The well count has been developed by dividing the area surrounding the HCPV of the field by the pattern area of a 200m well
spacing (0.08 km2) for the Auwerwer and a wider spacing of 250m (0.125 km2) for the Lokone to accommodate fractured
completions and a 1:i. producer:injector ratio expected from an inverted 5 spot pattern. The recoverable volumes per producer
are then estimated by dividing the recoverable resource volume by the number of production wells. For Etom Lokone a recoverable
volume of 0.54 MMstb per production well is assumed (based on the lower viscosity / reservoir quality combination) and 125
producers and 125 injectors are planned. For the Etom Auwerwer a recoverable volume of O.44 MMstb per production well is

assumed and 42 producers and 42 injectors are planned.

lnitial production rates for the production wells have been guided by trends of rate vs hydrocarbon pore thickness from the
available simulation models and also trends 9f initial rate vs 2C resource per well. Decline curye parameters (for both oil and water)
have then been derived from trends based on wells of similar net thickness and recoverable volume from the available simulation
model results. A full field forecast is built based on the drilling schedule planned. These are combined with the other field forecasts
(with simulation and type well forecasts). On a monthly basis the sum of the unconstrained production rates is calculated and the
current system constraint (oil, water or gas) established. Production is then cut to honour the limit which is being exceeded by the
largest amount. This calculation method is consistent with commercial software such as Petro VR.

It is noted that this methodology allows for the total probabilistically estimated resources to be recovered, however, the well count
is3otentially conservative. A similar calculation for Ngamia, for example, suggests that 442 wells totalwould be required, however
the simulation model is using 215. Similarly, the Amosing areal methodology would suggest 160 wells compared to 104 planned in
the simulator. Gulf is planning to refine the well count through further simulation ahead of executing Phase 2 guided by the results
of the Phase 1 drilling and early production.

4.6.6 Agete

4.6.6.1 lntroduction

The Agete field was discovered in 2013 by WellAgete-1, which penetrated the Auwerwer reservoir (Figure 4-1,63)and an underlying
alluvial fan/rift edge facies. The Lokone formation is absent from the well. Well Agete-2 was drilled in 20L4 to appraise the structure
down dip and was found to be water bearing throughout the entire Auwerwer section.

During the drilling of Well Agete-1, one conventional core totaling 52.3 m in length was acquired representing the Lower Auwerwer
formation. Logging while drilling measurements including gamma ray and resistivities were acquired.
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Figure 4-16j: Well Agete-7 lithostrotigrophy

ln the period MayJune 2014 the appraisal Well Agete-2 was drilled as a deviated down-dip appraisal well, but was found to be

water-bearing. The well had borehole stability issues and no open-hole wireline logs were obtained. The well was plugged and
abandoned.

4.6.6.2 Geology

Agete has a similar structural form to Twiga South, consisting of a dip closure with updip trap against the prominent basin bounding
fault immediately to the west. Unlike Twiga, the trapping mechanism to the NE is thought to be due to a splay off the basin

bounding fault (Figure 4-1.64). The structure is mapped with reasonable confidence on the PTeSTM seismic data (Figure 4-165),
although interpretation is increasingly uncertain towards the updip fault.
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Figure 4-764: LKT80 Depth (mTVDsl)

Figure 4-765: Agete dip line KETOBB-2O12-43AOC

Well Agete-l discovered wet gas and hydrocarbon indications in the Auwerwer sandstone reservoirs, with the best pay section
located in the shallow section between 280 m and 650 m TVDsl. Following the completion of this well, in 2OL4 another exploration
well, Agete-2, was drilled on the Agete structure South East of Agete-1, to appraise the downdip extent of the two hydrocarbon
bearing zones encountered in Agete-1, and to explore deeper tight oil pools absent in Agete-1, however, only water bearing
sandstones were encountered. The gamma ray signature observed across the reservoirs at both of these wells (Figure 4-166) is
suggestive of a high frequency depositional environment with mixed rock types including alluvial, fluvial and lacustrine sediments.
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Figure 4-156: Agete-1 & Agete-2 correlation

4.5.6.3 Geophysics

The exploration and appraisal well were drilled based on the interpretation of seven vhtage 2D seismic lines that defined the
structure Several iterations ofTop volcanics, LKT80, LKT78, LKT 70 and LKT60 horizons have been interpreted on the seismic. Most
recently the horizons have been interpreted on 3D seismic and a simple single layer velocity model down to LKT80, with the
resultant depth converted grids used for volumetric assessment. Top LKT80 and LKT78 appeared to be well-defined events on the
3D data and were used as top and base structure for Pools 1-3 and Pools 4 & 5 respectively.

4.6.6.4 Petrophysics

A full suite of open hole logs were run acrossJhe entire interval of interest for Well Agete-l. Routine core analysis and mercury
injection tests have been carried out on core samples. Figure 4-167 shows the core porosity versus air permeability. The
methodology for log interpretation is as described in Section 4.4 with petrophysical cut-offs applied (17% porosity and 45% shale
volume as a low case and 10% porosity and 55% shale volume as a high case) to obtain values for N/G and porosity.

South lokichar Basin Core Data
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Cut-offs were used to obtain low and high N/G and porosity values which were used as P90 and P10 inputs to a normal distribution.
A hydrocarbon saturation range of 0.45 /0.56 / 0.70 (lognormal) was used in the absence of reliable log saturation data, in line

with Ngamia:nd Twiga values. lt should be noted that Agete has higher hydrocarbon saturation uncertainty than other fields due

to the quality of log data.

Figure 4-168 shows a CPI of Agete-1.

Figure 4-768: Agete-L CPl

4.5.5.5 Hydrocarboncontacts

An independent zonation based on log and seismic character has been developed and then rationalised against sample and

pressure data (Figure 4-159). These are only minor alterations as a result of the mapping on 3D seismic. There are a lack of reliable

MDT pressure data and interpretation was hindered by a number of issues. Sampling resulted in numerous low mobility/tight tests

and loss of packer seal, with unreliable data points. The ODT from Well Agete-1 and WUT from Well Agete-2 were therefore used

for low and high case contacts respectively (Table a-27). During MDT operations, fluids were pumped at five stations for fluid

identification with the RCI tool. One sample was collected for PVT analysis. No samples were collected in Well Agete-2.
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Figure 4-1.69: Agete well correlation

Tobte 4-27: Agete contocts used in volumetric colculotion

Pool 1: oil sompled ot 659m MD (295m TVDss), but min cose down to pool \ett@n lrcm loq

Pool 2: oil sonpled dt 736m MD (295n TVDss), but min .ose down to pool \edion l@m loq

Pool 4: on the bosit ol DSTI2 testlt (oil ond wote( production olong lhe whole sect@n), ERCE dectded to use o NfG scolot to occount fot woter beoring inte}ols

The lock ol rcliable MDT p.essute excludes MDT interpretotion |or contact onolysis. Contocts ore therelote bosed on log ODfs ond structurol spill

4.5.6.6 Volumetrics

For all five major oil pools (identified from log data), a low case GRV was obtained by assuming the pool's base (ODT) represented
the oil water contact. ERCE's high case assumed a WUT defined by water-bearing Well Agete-2. Updip volumes were constrained
by the basin bounding fault and associated splay to the north, west and east (Figure 4-7641. Deeper pools were really limited to
exclude the low amplitude seismic region adjacent to the basin bounding fault. Low case volumes were also confined to the eastern
side of a small NS trending fault - 200 m west of Well Agete-l. A lognormal distribution was fitted between low and high case GRVs
for probabilistic simulation.

A lognormal recovery factor range of IO% - t7% - 30% has been used to reflect potential recovery assuming a range of inter-well
connectivity and development well spacing.

Estimates of hydrocarbons in place and Contlngent Resources are detailed in Table 4-28.
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Block

Block

Block

Block

Block

137

137

137

137

137

3.0

7.5

5.6

0.8

0.2

Agete

Agete

Agete

Agete

Agete

Pool_1

Pool_2

Pool_3

Pool_4

Pool_5

21.6

55.9

40.8

5.4

'1.5

40.8

89.5

69.3

9.7

3.0

77.3

143.4

117 .6

17.3

6.0

46.2

95.8

75.5

10.7

3.4

7.1

'15.5

12.0

1.7

0.5

16.4

32.0

257

3.7

1.3

8.8

18.2

14.3

2

0.7

Total 125.2 212.3 361.6 231.6 17.1 36.8 79.1 44

Block/
Concession

STOIIP (ft/Mstb)

2C 3C

Gross Resource (lVltt/stb)

1C 2C 3C [\rleantL. Mean
Field Reservoir

Table 4-28: Gross Agete STOIIP & Contingent Resources

4.6.6.7 ProductionTesting

Three production tests were carried out in Well Agete-L. The DST results are summarised in Table 4-28.

DST#1 tested the deeper section of Well Agete-1 across the interval 1180 m-1260 m MDRT which flowed only water.

DST#2 tested a 100 m gross interval across the whole section of Pool 4 and 10 m at the top of Pool 5. After producing 100% water
during the first flow, the water cut progressively reduced to 82%. The interval from which water was produced is not well
constrained. At the top of Pool 4, an MDT sample in the main 12%" hole at 907.5 m pumped mainly water with poor hydrocarbon
signatures.

DST#3 tested a 75 m gross interval across Pools 2 and 3. The test flowed dry oil along the entire interval. Over seven days of testing,
seven build-up periods were recorded, the first one being considered the most reliable for interpretation as it is preceded by the
most stable rate and drawdown measurement. The interpretation highlighted a permeability value lower than core average and
possible gas cap support. High GOR values were measured during the test, but not confirmed by the PLT run. Of the 75 m of
perforations, flow was computed from L4.6 m during the PLT run: two zones in the middle and at the base of Pool 2, and 4.5m at
the top of Pool 3. No contribution to flow from interpreted thin bed pay between Pools 2 and 3 was recorded.

Additional RCI pumping stations confirmed two shallow layers as water bearing (at 586.8 m MD / 224 m TVDsI and at 480.8 m MD

/ lL7.L m TVDsI) and oil presence in Pool 2 at 736.3 m MD / 373.1 m TVDsl.

Toble 4-29: Agete-7 DST results

4.6.6.8 FluidProperties

Fluid properties were available from PW analysis carried out on a repeated MDT sample collected inlhe t2%" pilot hole of Well
Agete-1. The analysis results are summarised in Table 4-30.

The oil formation volume factor reported in the table has been used in volume calculation considering a range of uncertainty, as

samples were only collected in a single pool.
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374
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1.18

895

895

Sarnple
depth (m

MD)

Sample depth
(m TVDsI)

Reservo i r

P ress u re
(psia )

Satu ration
pressure

(psia )

Solution
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Table 4-30: Agete-L PW results

4.5.5.9 ProductionForecasting

Agete production forecasts for the Auwerwer have been generated based on estimates of recovery per well and type curves with
initial production rates and decline parameters.

The well count has been developed by dividing the area surrounding the HCPV of the field by the pattern area of a 200m well
spacing (0.08 km2) for the Auwerwer and a 1:1 producer:injector ratio expected from an inverted 5 spot pattern. The recoverable
volumes per producer are then estimated by dividing the recoverable resource volume by the number of production wells. For the
Agete Auwerwer a recoverable volume of 0.5 MMstb per production well is assumed and 74 producers and 74 injectors are
planned.

lnitial production rates for the production wells have been guided by trends of rate vs hydrocarbon pore thickness from the
available simulation models and also trends of initial rate vs 2C resource per well. Decline curve parameters (for both oil and water)
have then been derived from trends based on wells of similar net thickness and recoverable volume from the available simulation
model results. A full field forecast is built based on the drilling schedule planned. These are combined with the other field forecasts
(with simulation and type well forecasts). On a monthly basis the sum of the unconstrained production rates is calculated and the
current system constraint (oil, water or gas) established. Production is then cut to honour the limit which is being exceeded by the
largest amount. This calculation method is consistent with commercial software such as Petro VR.

It is noted that this methodology allows for the total probabillstically estimated resources to be recovered, however, the well count
is potentially conservative. A similar calculation for Ngamia, for example, suggests that442 wells total would be required, however
the simulation model is using 216. Similarly, the Amosing areal methodology would suggest 150 wells compared to 104 planned in
the simulator. Gulf is planning to refine the well count through further simulation ahead of executing Phase 2 guided by the results
of the Phase 1 drilling and early production.
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5 SOUTH LOKICHAR BASIN EXPLORATION AND APPRAISAL PLAN

5.1 lntroduction -
The priority of appraisal activities will follow an infrastructure-led approach where discoveries closest to existing and expected
future infrastructure will be prioritised. A key principle to the sustained development approach is to balance the end of the initial
production plateau with the tie-in of incremental production from the development of later reservoirs. To align with this strategy,
the proposed South Lokichar Basin exploration and appraisal ( E & A ) activities will provide additional subsurface, technical,
and operational information that is required to support investment decisions following first oil from the Phase L development.

Adding new resources through exploration is a key component of sustaining plateau and this Field Development Plan includes a

proposal to drill exploratory wells relatively near to existing discoveries. Material success on these prospects can lead to
additional exploratory work within the area on similar play types such as the Basin Fans.

This section of the FDP describes four categories of E&A drilling relating to the relative risk and step-out distance from existing
accumulations:

1. Field Appraisal: Targets within the (3C) boundary of the existing field outlines, appraisal wells will narrow the range

between 1C and 3C but not evaluate additional volumes

Near-Field Appraisal: Targets beyond the 3C limits of the field, but directly adjacent to existing areas, these may be found
to have common contacts with existing accumulations and add new resources not accounted for in the 3C estimate.

Near-Field Exploration: Targets close to existing fields which have a discrete risk element to that of the main

accumulation, e.g. different trap, reservoir deposition, sealing facies. lf discovered, they may still contain oil directly
adjacent to existing accumulations

4. Exploration: Targets further from existing fields which have (multiple) risk elements distinct to those currently proven

The E & A portion of the FDP is designed to be flexible and is contingent on the results from the Phase 1 development and
subsequent balance in operational preferences between maturing the existing resource base and appraising / exploring for
additional hydrocarbon volumes.

The focus for E & A activities is likely to centre around developments which have the largest Contingent Resources. The difference
between estimated LC and 3C resources gives a good indication of where field appraisal will be the most beneficial to reducing
uncertainty and ultimate converting Contingent Resources to Reserves.

Table 5-L shows the STOIIP and Contingent Resources estimates for the main South Lokichar basin discoveries and reservoir
intervals ranked by 3C - 1C. The top four targets account for >70% of the 3C - 1C resources and therefore form the focus of the
field appraisal drilling plan.

2

3

SOUTH LOKICHAR 8ASIN. FIELD DEVELOPMENT PLAN
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Table 5-1: STOIIP ond Contingent Resources Estimotes ronked by 3C - 7C

Although this metric does not capture near field appraisal and exploration opportunities, a review of all fields in the table suggests
the most volumetrically significant upsides lie adjacent to the largest fields (Ngamia and Amosing). This is generally.because the
vertical and lateral extents of the closures in these fields are currently not well constrained, with broader macro-closures and
multiple faults which may provide additional compartments.

Outside of near-field E & A, numerous exploration targets exist within the South Lokichar basin, however the majority of these lie
outsidethecorefocusareaofthisFDP. Sixclosertargetshavebeenincludedaspotentialdrill candidatesduetotheirproximityto
existing discoveries. A summary of these, as well as the near-field exploration targets is provided in Figure 5-1. On the eastern side
of the basin, the least appraised region is in the Sungura Terraces area, where there is currently very limited 2D seismic coverage.
The FDP focuses on shooting infill seismic within this area, before maturin&any targets to drill-ready status.

SOUTH LOKICHAR BASIN . FIELD DEVELOPMENT PLAN
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Ngamia Auwerwer 459 680 984 103 160 257 154

Etom + Emekuya Lokone 173 327 598 36 80 173 137

Amosing Auweruler 186 252 394 46 71 11'.l 65

Agete Auwerwer 125 212 362 17 37 79 62

Ekales Auwerwer 15 49 164 2 I 32 30

Twiga Auwerwer 59 87 170 8 17 37 29

Erut Lokone 37 69 127 6 14 35 29

Ngamia Lokone 74 153 323 5 13 34 29

Etom + Emekuya Auweniver 51 75 112 10 19 35 25

Ewoi Lokone Shale 7 28 118 1 3 12 11

Etuko Lokone Shale b 20 67 1 3 11 10

Twiga Lokone 2 7 23 1 5 4

STOIIP (Nn[/stb)

Low Best High

Gross Resources ([/lt\4stb )

2C 3C 3C-1C
Reservoir

,1C
Discovery
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Figure 5-7: Exploration prospects / leods in South Lokichor, with high-groded targets close to Phose 7 development fields highlighted

The four fields with the most upside potential comprise Ngamia Auwerwer, Amosing Auwerwer, Etom Lokone and Agete
Auwerwer. Each field and surrounding area have been screened for potential E & A well locations for each of the four well types
(Field Appraisal, Near-field Appraisal, Near field exploration and exploration),

5.2 DrillingOpportunities

Table 5-2 provides a summary of possible E&A locations with a qualitative view of risk and volumes associated with each target.
This list comprises 25 wells, out of which eight (in bold) are proposed to be prioritized. These eight wells are selected across the
fields, attempting to balance the risks and rewards/volumes.

It is to be noted that these proposed wells are contingent on the successful outcome of prior appraisal work, and it is possible

that some of the wells shown will not be implemented. However, it is also likely that success in some of the activities will
support additional activities not currently captured in Table 5-2. This sequence is subject to change based on early production
data, risk appetite and additional subsurface insight. There are two additional fields (Ekales and Twiga) currently part of the Phase

2 development schedule which do not have dedicated E & A wells associated with them, this is due to the expectation that
development drilling will sufficiently appraise the extents of these fields, and there appears to be little additional upside nearby.

Aside from the Phase 1 developments in Amosing and Ngamia, Etom is a priority because it has a potentially large resource in the
Lokone formation, but this will likely requlre stimulation and/or improved completion methods to achieve commercial flow
rates. A successful development at Etom would also provide a northern hub and key connection point for Erut and northern
exploration prospects, where a closer tie-in to infrastructure would significantly lower capex for development

Exploration wells proposed here compliment both the development and appraisal strategies since learnings could open plays

that extend across both areas. As shown in Figure 5-1, there are a significant number of exploration prospects remaining,
however, many are based on play types that are unproven. The exploration wells proposed here will target prospects that are
close to the developed fields and their infrastructure, have significant resource potential, and could de-risk a significant number
of remaining prospects by opening new play types or fairways.
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Although the Phase 1 development well locations typically target the lowest risk, core area of the field, pattern flood results in
Amosing are likely to provide additional insight Into the extent of the non-net alluvial fan. For this reason, some of the Amosing FA
and NFA locations are directly dependent on these results. Aside from this, the proposed high graded wells have been selected
according to the following three concepts:

1. Risk: Dry hole risk (either through encountering water-bearing or absent reservoir) represents a key discriminator for
drilling, with the highest likelihood locations targeted in preference. This is aligned with the FDP strategy of prioritising a

level of sustained baseline production ahead of trying to aggressively grow the resources base

2. Volume: The drilling preference factors in expected volumetric outcome in a success case. This is currently a qualitative
assessment, based on lateral segment extent and total expected and column height (factoring in stacked reservoirs)

3. Subsurface information: Typically, wells are drilled in increasing distance from the core area, allowing for important
insights into trap configurations, sediment distribution and velocity model to be obtained from lower risk wells. This
increased subsurface knowledge can help derisk targets later in the sequence and/or be used to adjust future drilling
locations / order. Exploration wells which target new plays will de-risk multiple additional opportunities lf successful.

Table 5-2: Explorotion ond Approisol Drillinq Summory

Ngamia FA North Ngamia FA North Low Medium

Ngamia FA South Ngamia FA South Low Medium

Ngamia NFA NW Ngamia NFA NW Medium High

Ngamia NFA SW Ngamia NFA SW Medium Medium

Ngamia NFE West Ngamia NFE West High Medium

Ngamia Exp Far NW Ngamia Exp Far NW High High

Ngamia Exp Far SW Ngamia Exp Far SW High High

Namedot Ngamia Exp

Amosing FA North Amosing FA North Low Medium

Amosing FA Central Amosing FA Central Medium Medium

Amosing FA South Amosing FA South Medium

Amosing NFA South Amosing NFA South Medium High

Amosing NFA North Amosing NFA North Medium Medium

Amosing NFA East Amosing NFA East Medium

Amosing NFE Far SE Amosing NFE Far SE Medium Medium

Amosing Fan Amosing NFE North High Medium

Lopara Nodh Amosing Exp High Very High

Lopara Amosing Exp Very High

Etete Etom FA South Low High

Etom FA West Etom FA West Low Medium

Etom FA East Etom FA East Low

Ekamongo Etom Exp High Medium

Agete FA East Agete FA East Low Medium

Agete FA West Agete FA West Low

Agete NFE South Agete NFE South Medium Medium

Name Field Risk VolumesType Location

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN
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5.3 Scheduling and Costs

An indicative schedule for the eight high-graded drilling targets is provided in Figure 5-2. The wells are planned to be drilled
sequentially over the course of approximately eight years commencing in 2032. An estimated average cost of each well is 8-9
million USD. As mentioned in previous sections, drilling sequence and timing are subject to change and are contingent on the firm
programme based on additional surface and subsurface considerations.

As shown in Table 7-2,Etom has the highest number of planned wells of all the fields (334). One of the proposed exploration targets
is in the Etom field (Etete). lt may be perceived that one exploration well is unlikely to provide sufficient information to commit to
the full development of the Etom field with 334 wells, but, in reality, the results of the initial tranche of development wells will
provide an indication of how the field is performing relative to expectations, allowing for a revised development strategy and, if
necessary, a reduced number of wells.

A 2D infill campaign to derisk the Sungura Terrace prospects on the eastern side of the basin is scheduled for 2035, with an

estimated total cost of approximately 1 million USD including acquisition, processing and interpretation as described in Section 5.9.
This brings the total E & A spend to approximately 77.5 million USD. The results of this additional seismic information will inform
the size and chance of success of Sungura prospectivity. lf results are favourable, an additional exploration well or substitution of
another of the higher risk targets (Lopara or Amosing Fan) may be warranted.

Activity

Phase 1 0rittint
Phase 1 First Oit

Phase 2 Orittint

Phase 2 CPF Starl Uo

ExDloration and Aooraisat Wett Dritlin(

NEamh FA North

Amosint FA I'lotth

Amosine NFA uth

Nfamia NFA NW
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Lopan Nofth

LoDerd

Amosint Fan

2D lnfill Camoal{n (Acouisltion. Processin{ and lnterD}

Figure 5-2: lndicotive E & A Schedule for drilling ond seismic octivities
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5.4 Ngamia

5.4.1 Summary

Ngamia was the first discovery in the South Lokichar basin and has the most well penetrations (11) of any field to date. However,
due to its segmented, multi-level composition, the accumulation remains under appraised.

Eight wells are proposed in the Ngamia E & A campaign, comprising two field appraisal (FA), two Near-field Appraisal (NFA), one
Near field Exploration (NFE) and three exploration wells. A summary of the well locations is provided in Figure 5-3 with seismic
lines through northern and south E & A well locations shown in Figure 5-4 and Figure 5-5 respectively.

Figure 5-3: LKT 78 Depth map with existing ond proposed Ngomio well locotions
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Figure 5-4: W-E TWT Seismic line through northern Ngomio E & A Well Locotions
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Figure 5-5: W-E TWT Seismic line through southern Ngamia E & A Well Locations

5.4.2 Field Appraisal

Two targets have been selected for appraisal of the Ngamia Field, Ngamia FA North and South. Both target undrilled fault segments,
which are included in 3C volumes, but excluded from lC.

The northern well may share common contacts with the segment drilled by Ngamia-3 and Ngamia-11, both of which encountered
some of the thickest hydrocarbon columns on the field. Following additional forensic fault mapping and uncertainty study, the well
location may be refined, with a deviated trajectory possible.

The segment targeted by Ngamia FA south may share common contacts with that drilled by Ngamia-09 or Ngamia-10, it is currently
placed approximately 1.5k m from the basiri bounding fault, with the aim to avoid drilling the non-net alluvial fan facies
encountered elsewhere in the South Lokichar basin. The location could be further refined through seismic amplitude and velocity
ana lysis.

5.4.3 Near-FieldAppraisal

Two NFA wells have been selected based on their proximity to the main field across what appear to be low throw faults, as well as

levetor updip of existing hydrocarbon bearing wells.

Ngamia NFA NW drills into one or two fault segments NW of Ngamia-2. A single vertical well may only appraise one of the two fault
blocks; however, the location/presence of the segmenting fault is highly uncertain due to the low-quality seismic data in the area.
An additional deviated well path could be added depending on the results and testing of the vertical borehole.

Ngamia NFA SW drills updip of Ngamia-10, across a potentialsegmenting fault. The proposed well is located a similar distance from
the basin bounding fault as Ngamia-10 to attempt to avoid the non-net alluvial facies

5.4.4 Near-Field Exploration

A single NFE well is planned approximately 1..5 km due west of Ngamia-2. This well relies on an updip trap against a major splay of
the basin bounding fault which ls poorly imaged through the reservoir on seismic data and can be best seen in the offsets associated
with the overburden. This is in contrast to the existing accumulations in Ngamia, which are likely to be trapped by smaller internal
faults bounding each of the oil-bearing segments. The well is currently proposed as vertical, however a deviated path running
parallel to the dip of the splay fault would enable reservoir intersections at more crestal positions, although this must be weighed

against the likelihood of encountering non-net alluvial fan facies.

5.4.5 Exploration

Three exploration wells are with the current plan, with Ngamia Exp Far NW & SW targeting two separate structural noses updip

from the existing Ngamia accumulation. They lie downdip of the Emong-1 well, which encountered tight reservoir with oil shows.

These wells will target facies which appear seismically distinct from that at Emong-1, aiming to encounter similar fluvial deltaic
reservoirs to those within Ngamia Field. There is also potential for a large-throw fault to separate the Emong-L area from that
targeted by the exploration wells.
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The third and final exploration well in the drilling order is the Tullow target Namedot. This appears to target possible basin floor
fan facies separated by a deep fault from the main accumulation. Namedot's location will also allow appraisal of the shallower
intervals which may be above the Ngamia OWCs in some reservoirs depending on the velocity model antfseismic interpretation
used. Namedot requires additional seismic review before it can be derisked sufficiently to be a drilling candidate.

5.5 Amosing

5.5.1 Summary

Amosing has seven wells drilled to date. The last two of these (Amosing-5 and Amosing-7) encountered non-net alluvial fan facies
close to the main basin bounding fault. A key outstanding uncertainty on the Amosing field is the lateral extent of this non-net
facies and whether it is a sharp boundary or a gradational depositional edge. Three of the proposed appraisal wells plan to test the
alluvial fan edge, however they are towards the end of the drilling schedule due to the likely small uplift in volumes resulting from
a successful outcome, and viability dependent on development drilling results. The other key uncertainty is the trapping method
and overall accumulation extent to the NE and southern directions. With the currently assigned pool boundaries, mapping and
velocity modelling, there is in slfficient relief downdip of existing wells to close the structure, especially at the shallower levels.
There is also no large-scale faulting visible on seismic near to the current mid-case field boundaries to provide a robust trap.
Stratigraphic pinchout is possible, however current models predict a non-net extent running roughly parallel to the basin bounding
fault, leaving room for a potential sand fairway above contact to be appraised south and north east of the field. Currently fault and
horizon mapping across this area is a hybrid of multiple datasets, which lack resolution in some prospective areas. A consistent
detailed regional interpretation should be undertaken before exploration drilling locations are finalised.

Ten wells are proposed in the Amosing E & A campaign, comprising three field appraisal (FA), three Near-field Appraisal (NFA), two
Near field Exploration (NFE) and two exploration wells. A summary of the well locations is provided in Figure 5-6 with exploration
wells added. A seismic line through E & A well locations shown in Figure 5-7.

Figure 5-6: LKT 76 TWT (ms) with existing ond propsosed E & A well locotions
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Figure 5-7: N-S TWT Seismic line through proposed Amosing E & A drilling locations

5.5.2 Field Appraisal

Three field appraisal locations have been selected on Amosing in the north, central and south of the field. The northern target is

the most favourable of the three, proving up a relatively large volume if successful and potentially extending the oil-bearing
segment penetrated by Amosing-5 approximately 2km to the NW. The well targets a structural nose, separated by what appears
to be a relatively minor discontinuity on seismic, providing a high likelihood of success. The deepest section of the well also
penetrates some reflectors which represent a downdip expression of those targeted by the Amosing Fan exploration well. Results

from Amosing FA North will therefore provide useful information to derisk this target.

FA Central and South both target the proximal western edge of Amosing, but drilling is contingent on,encouraging results from
Phase-L development pattern drilling, which may (through direct penetration or inferred via production performance) provide a

greater control on the eastern extent of the alluvial fan. Proposed drilling trajectories are deviated such that they remain within
the same mapped segment throughout the targeted interval.

5.5.3 Near-FieldAppraisal

Three NFA locations have been identified, with the aim to prove up increased extents of the Amosing accumulation. The southern
target presents the largest potential uplift in volumes, testilg whether oil is located at the saddle point between the Amosing
structural nose and the adjacent area rising updip to the south. The well aims to penetrate the structure in a sufficiently updip
location to encounter a reasonable oil column, while being located far enough away from the basin bounding fault so as to minimise
the likelihood of encountering non-net alluvial fan facies. Currently, the well targets the crest of a local structural saddle and
prognosed depth is similar to Amosing-4 at LKT-78 level. Further refinement of the location is recommended following FA results,
as well as further seismic and velocity analysis.

NFA North is highly dependent on FA Forth and represents a downdip appraisal at similar depths to oil-bearing intervals further
south in the field. The well would target Amosing sediments at a location most distal on the structure to date, providing a key
calibration point for depositional modelling. A deep TD of this well or Amosing FA north would also allow for facies potentially
similar to that targeted by Amosing Fan to be appraised, albeit in a downdip location.

NFA East would only be drilled following a successful Phase 1 development campaign and field appraisal results suggesting a limited
outboard extent of the alluvial fan facies. The well would target the updip section of the Amosing-5 segment.

5.5.4 Near-FieldExploration

Two near-field exploration wells are proposed near Amosing. NFE Far SE targets the area updip past the structural saddle to the
south of Amosing. The target is dip closed to the north, fault bound to the South and north by either the main basin bounding fault
or major splays of it. ln the event of a successful NFA South result, there is a scenario that in which this well finds an accumulation
in direct communication with the Amosing field.
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Amosing Fan was a target identified in the previous FDP which targets amplitude-driven basin floor fan facies. tied to oil and gas

bearing sandstones penetrated in Amosing-2 and -3. The increase in seismic amplitudes may be indicative of improved reservoir
quality. The well willtest a combination structural- stratigraphic trap that has significant aerial extent, and if successful, could open
a new play in the basin. The amplitude map in Figure 5-8 shows the Amosing Fan target as a bright seismic amplitude anomaly
within the Lokone Formation. Another similar fan-shaped anomaly is present to the north adjacent to the Ekales field, and a smaller
anomaly exists within the Ngamia field. This well will also appraise the shallower Auwerwer reservoirs at a point where some may
still lie above contact.

Anr ude Ma ofr ional I KT fi5 l\21

Figure 5-8: Map showing seismic amplitudes extracted ot the LKT-65 marker within the Lokone Shole

5.5.5 Exploration

Two exploratiornryells are proposed to the South of Amosing. Lopara was previously identified, while Lopara North represents an
additional trap, located closer to the Amosing field. Both are mapped as three-way traps bounded on the western side by the South
Lokichar Rift-bounding fault, and on the eastern side by a seismically mapped westward dipping normal fault. Lopara may also be
helped by a stratigraphic trapping component evidenced by results of the Ekosowan-L well immediately south of the proposed
Lopara-L location, which encountered several hundred meters of tight rift facies with oil and gas shows. The seismic interpretation
shown in Figure 5-7 shows a clear change in seismic amplitudes between Ekosowan and the Lopara North / Lopara proposed
locations, which is potentially due to increase in reservoir quality sandstones. The package at Lopara North appears thicker and
brighter, however caution must be taken to ascertain facies pre-drill, given the results of Emong-1 to the north which drilled similar
brights and encountered non-reservoir. The current Lopara North well is heavily deviated to target multiple layers close to where
they abut the mapped fault splay. lmproved seismic mapping and depositional model may help refine this exact trajectory. The
amplitude map in Figure 5-8, which is an extraction along LKT76 interpretation shows bright amplitude anomaly in Lopara and
Lopara North, also in other Amosing fan targets. Fault interpretation also indicates possible trap separating the exploration targets.
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Figure 5-9: LKT 76 omplitude extradion potentiolly showing changes in reservoir focies ocross the wider Amosing oreo

5.6 Etom

5.6.1 Summary

The Etom reservoirs have four penetrations including the Northern Emekuya well, however the tighter structural nature of the
accumulation means the lateral extents are better constrained than in Ngamia and Amosing, meaning less appraisal drilling is

required. A key uncertainty within Etom is the productivity of the Lokone reservoirs which, although having improved poro-perm
characteristics compared with the Lokone in Ngamia, may behave differently to the overlying Auwerwer formation. This will be

appraised through the drilling of initial development wells in the field, as opposed to dedicated E & A activities.. Well Etom-3
encountered non-net alluvial facies, and in a similar vein to Ngamia and Amosing, additional appraisal is required to delineate its
extent. All three proposed field appraisal wells focus on the larger Lokone interval and comprise volume which is included within
high case estimates, representing a high likelihood of success for these wells. Each penetrates an undrilled segment in the field. A
single exploration well targeting the northern Ekamongo prospect is also proposed. All four E & A well have an additional secondary
target in the overlying Auwerwer formation.

A summary of the well locations with exploration wells added in Figure 5-10. A seismic line through E & A well locations is shown
in Figure 5-11.
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Figure 5-L7: Seismic Line through Etom-Emekuyo E & A well locations; with soturotion (left) and porosity (riqht) logs

5.5.2 Field appraisal

Three field appraisal wells are planned within the Etom-Emekuya Lokone accumulation. The Etete target lies approximately 1500m
due South of the Etom-2 well, and is separated from the main field by a seismically mapped fault with variable throw along its
length. The proposed well location is at the crest of this fault segment, sufficiently far away from the basin-bounding fault to
minimise the risk of encountering non-net facies. lf the fault throw is insufficient to seal this segment, contacts will be in line with
those encountered by Etom-L and -2. There is also some internal faulting in this area, which may compartmentalise the segment
further, requiring additional appraisal. The current well is planned to be vertical, crossing through one of these smaller internal
faults within the Auwerwer section. An alternative option would be to deviate the well down the fault plane. This well will also test
an isolated closure at Auwerwer level.

Etom FA West targets a relatively large undrilled fault segment along strike from Etom-3 which encountered non-net facies. Seismic
amplitudes at the Lokone interval suggest this to be a more favourable location with facies more similar to that encountered at
Etom-1 and -2. The well is located at a crestal location to maximise potential hydrocarbon column. lt also tags a local high at
Auwerwer level.
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Etom FA East targets a smaller, lower relief fault compartment immediately NE of the Etom-1 and Etom-2 segment and due east
of the Emekuya well. Contacts could be aligned with either compartment, or be entirely isolated, with a new contact set. lf a

shallower structure, andlor deeprontacts are encountered, further appraisal may be suitable further east. At Auwerwer level, the
well targets a narrow crestal ridge which is potentially up dip of Emekuya-1 and in the same compartment. This well also tags some
brights in the deeper Lokone section which pinchout updip of the well and have not currently been targeted.

5.6.3 Exploration

One exploration well is proposed to target the previously identified Ekamongo prospect which lies north-west across a structural
saddle from Emekuya. At Lokone level, the prospect is the two-way dip closed structure with fault seal provided by an N-S trending
fault to the east and multiple E-W trending smaller fault splays to the north. There is an additional smaller throw fault which may
divide the prospect into two segments. a successful result would lead to additional appraisal further north. At Auwerwer level, the
fault splays still present as possible traps. The structure is also mapped to close towards the north at this level, although seismic
quality is poor.

5.7 Agete

5.7.1 Summary

The Agete Auwerwer reservoirs have been drilled by only two wells to date, one of which encountered water-bearing reservoir;
the fault bounds, and narrow contact range leave relatively little room for additional appraisal. Much of the volumetric uncertainly
lies in the unknown reservoir quality towards the basin bounding fault to the west. Two field appraisal wells and one near-field
exploration target are proposed.

A summary of the well locations is provided in Figure 5-12. A seismic line through E & A well locations shown in Figure 5-L3.
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Figure 5-1. j: Seismic line (Depth) through Agete E & A well locations

5.7.2 Field appraisal

Two FA wells are proposed to the east and west along strike from well Agete-l. Agete FA west is located updip of Agete-2 and
designed to prove up the eastern compartment of the field which is separated from the proven accumulation by a small NS trending
fault. The well location is currently selected at the midpoint between the structural crest and expected contacts to try and best
appraise the contact level.

A western field appraisal well would be used to delineate the extent of any non-net alluvial fan facies. Further seismic and velocity
analysis would help to place the western well to maximise appraisal information. The current proposed trajectory deviates close
to the basin bounding fault, as seismic character looks similar to Agete-1 as opposed to the more bleached out or tramline
reflectivity associated with non-net facies encountered elsewhere in the basin.

5.7.3 Near-field exploration

A single well, Agete N FE south, targets an Auwerwer four-way dip closure which isolated from the main Agete field based on current
seismic interpretation and velocity modelling. Structural relief increases with depth, with a structural relief of 75m at LKT78 level.

5.8 Twiga and Ekales

The other fields high-graded for development are Twiga and Ekales. Currently, no E & A activity is proposed within the vicinity of
these fields, this is due to the fields themselves expected to be sufficiently appraised through development drilling. Figure 5-L4
shows the high case extents of both fields are drilled out through the proposed well pattern. Both structures comprise relatively
narrow structural noses with steep dips to the North and South. Alluvial fan extents have been appraised by Twiga 24 and Ekales-
l wells. The internal faulting of both fields is also lower, allowing for little potentialfor upside in terms of unpenetrated fault blocks.
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Figure 5-74: High cose net poy mops for Twigo (left) ond Ekales (Riqht) with notionol pottern drilling locotions

5.9 Sungura Terraces

Sungura terraces are undrilled prospects located south ofthe Ekunyuk discovery (Figure 5-15). They are comprised three separate
three-way dip closures. Currently there are a limited number of 2D seismic lines covering the prospects.

Figure 5-1-5: Mop showing southern leods / prospects in yellow, existing fields in green ond seismic outlines (blue jD, grey 2D)

A seismic line from Ekunyuk well to the prospective area is shown in Figure 5-16. A further east-west seismic line is shown in Figure

5-17. The interval of interest is LKT 60 (Lokone formation).
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Figure 5-1"6: 2D Seismic Line from Ekunyuk to Sungura Terroces Leods
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Figure 5-17: 2D Seismic Line from through the Southern Sunguro Terraces Leod

Presence of pay in Ekunyuk indicates working petroleum source and migration elements. While there is some risk in reservoir as
Lokone formation is generally poorer than Auwerwer formation, there has been indication of good reservotr in Lokone as
discovered in Etom. Trap is the main risk in the Sungura terraces, especially due to limited 2D seismic line coverage. Five new 2D
seismic lines are proposed (Figure 5-L8, lines shown in pink), in order to improve structural interpretation in the area and de-risk
the trapping element. The total length of the 2D seismic lines is roughly 50 km. Table 5-3 shows approximate cost associated with
the new seismic acquisition.
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Figure 5-18: Proposed 2D Seismic Lines (in pink) through Sungura Terroces leods on leod mop (left) ond LKT50 TWT (right)

Table 5-3: Cost estimotes for 2D seismic progromme ocross the Sunguro Terroces leods

2D Seismic Acquisition 16,500 825,000

2D Seismic Processing 500 25,000

lnterpretation 200 10,000

Total (US$) 860.000

Cost
assumption
(USSikm)

Cost for 50 km
line (US$)Item
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6 PRODUCTION FORECASTING AND RESERVES

Production forecasts have been built for the two phases of planned development of Blocks 13T and 10BB using a combination of
simulation modelling and analogue type curves.

Phase 1 ofthe project is designed to generate early production from the blocks, develop the export capability and gather reservoir
data to optimise the further development of the basin. Key information will be the response of the production wells to continuous
water injection, the time of water breakthrough and the development of water cut. Additionally, the performance of artificial lift
and maintaining heat in the crude through the production system will be analysed. The plan calls for production and injection
through 48 wells, with 24 in Amosing and 24 in Ngamia, to be drilled from a total of four well pads. To accelerate first oil, existing
wells will be used as far as possible and the pattern flood anchored to these locations. These wells have been suspended with the
lower completions in place and, in some cases, with artificial lift pumps in the well. ln Amosing, Wells Am-1, Am-2A and Am-3 are
planned to be used, with Ngr3 and Ng-11 used in Ngamia. The remaining wells will be drilled using a single rig with work
commencing in the second half of 2026. The wells will be produced through two Early Production Facilities (EPF) located in each
field. These are planned to have a nominal capacity of 10,000 stb/d of oil each.

These EPFs are planned be used from December 2026 to the start of 2032 when a Central Processing Facility (CPF) is planned to be
available with increased capacity to allow for the further development of the basin. Ahead of the CPF being commissioned, further
drilling of the Amosing and Ngamia and Twiga fields is planned using three drilling rigs to maintain the plateau for as long as
possible. Drilling is planned to commence in early 203L with pads being drilled and completed prior to being brought onto
production. Pads available ahead of the CPF commissioning are planned to be tied into the EPF system to maximise dry oil
production.

For the fields to be developed under Phase 1 and the early part of the Phase 2 (Amosing, Ngamia and Twiga), development forecasts
have been based on the results of dynamic reservoir simulation models described in Sections 4.6.1,.12,4.6.2.9 and 4.6.3.1"0 . The
extended production history of the Amosing and Ngamia Early Oil Production System (EOPS) and the Ngamia water injection
trial were used to improve the calibration of those reservoir models. The Twiga model has used DST results to improve the
calibration of the permeability array. For the later fields to be developed (Ekales, Agete and Etom) forecasts have been based on
ulell production type curves based on initial rates and decline factors derived from simulation model results.

For Phase 1, the simulation models have been run separately for Amosing and Ngamia constrained to the planned limits of the EPF

systems. As the production is routed to the CPF the simulations are run unconstrained with no field capacity limits but with wells
scheduled according to the drilling schedule. The simulation results are used as production potential curves for oil, gas and water
vs. cumulative oil recovered. These are combined with the type wells based on the planned drilling schedule. On a monthly basis
the sum of the unconstrained production rates is calculated and the current system constraint (oil, water or gas) established.
Production is then cut to match the first / largest broken constraint. The calculation method is consistent with commercial software
such as Petro VR.

GEBV recognises that performance of the field under sustained water injection is one of the key uncertainties of the project. The
phased approach is driven by the need for performance data which can be used to optimize the remainder of the Ngamia and
Amosing developments and the other Phase 2 fields. ln the event of well performance being lower than currently modelled the
mitigation strategy will be to identify the major issues and adapt the development plan accordingly. The main foreseeable
challenges are:-

I Lack of well productivity which would require additional wells to be drilled to maintain a 20 kstb/d plateau. This would
require an increase in CAPEX which is not quantifiable at this stage.

e Earlier than expected water breakthrough which may be severe enough to require mitigation through water shut-off.
Options for controlling zones with high watercut would require data from PLT operations. Zonal isolation options are
discussed in Appendix D (Section 17).

6.1.1 NetworkDescription

Figure 6-1 shows a representation of how the fields are connected through the constraint calculations. The initial simulation
models for the Phase 1 production are run constrained by the planned EPF limits. This is appropriate as Ngamia and Amosing's
production is not commingled. As the basin moves towards Phase 2, the CPF becomes available and multiple fields are sharing the
facilities the calculation is adjusted. Table 5-1 shows a summary of the key constraints. This is the system represented in the
constraints model.
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Figure 6-1: Schemotic of Forecast Modelling Configuration

The (unconstrained) production tables of rates vs cumulative oil are exported from the simulation models for Ngamia, Amosing
and Twiga. For the Ekales, Agete and Etom fields similar tables are constructed by using well type curves combined with the drilling
schedule to develop a field level forecast. The artificial lift tlpe is implicit in the well production table used for look-up purposes.
Phase L wells in Amosing and Ngamia are planned to have ESPs installed to simplify the system and avoid processing the large
volumes of power fluid required by jet pumps through the EPF facilities. As the CPF becomes available there may be an opportunity
to use jet pumps in new wells to take advantage of spare ullage in the water handling and pumping systems. For Twiga and Agete
due to the distance from the CPF, it is anticipated the ESPs will be run in all wells to allow for back pressure through the pipeline
system to be overcome. When Etom is developed, multiphase pumping may be implemented in the flowline network to allow
lower wellhead back pressures to be realised.

The well production profiles from the tNavigator models assume that wells are produced togT% water cut and are then shut in.

Similarly, the well type curves produce to 97% water cut. They are not re-opened once production has ceased.

Although there is the potential for production optimisation with selective isolations in producers and injectors, these are not
includedinthebaseproductionforecasts. Giventhenatureof artificial liftrequired,productionloggingorothertypesofaccurate
well monitoring are believed to be challenging and identification of watered out zones in producers is not considered to be routine.
However, ESP type completions may be able to use Y tools to allow for some logging and monitoring to take place, depending on
pump size used.

6.1.2 DevelopmentSchedule

lnitial development will use the key Amosing and Ngamia Auwerwer fields. Phase 1 drilling is expected to commence in H2

2026to allow for early production and data gathering. The initial wells will be drilled from the Amosing-1 pad before moving
to Ngamia and drilling the 22 wells planned there. Finally, in phase 1, the second Amosing pad and a final 3 wells on the
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Amosing-1 pad will be drilled and completed to bring the total number of wells to 48. ln order to drill the significant number
of wells required three drilling rigs have been assumed with Phase 2 drilling commencing at the start of 2031. ln Phase 2, to
maximise drilliig productivity and to minimize rig move times, all planned wells in each pad will be drilled before moving to
the next pad. lt has been planned that the completion of the wells will be done with a smaller, dedicated completion rig to
minimize costs. The pad order is designed to move away from the core, Phase 1 wells to move distal pads targeting thinner
hydrocarbon thicknesses in later years. lnitial drilling at each reservoir is focused where the hydrocarbon column height
thickness is at its greatest and well productivity is maximised.

The current development plan envisages an inverted five-spot pattern to provide pressure support through water injection from
day one to support oil production. ln the drilling program, water injection wells are drilled in the same well batch as the associated
producers to ensure that the producer-injector ratio is maintained at one.

Figure5-2showsthedrillingscheduleassociatedwiththefielddevelopment. Drillingbeginsin2026andisinitiallyfocusedon
the best quality areas of Amosing and Ngamia. Phase 2 drilling begins in 2031 and continues to maintain the 5O,OOO stb/d plateau

For fields on production, the constraints system will produce at the facilities oil capacity and maintain the oil plateau as long as
no other constraints are contravened (i.e. water handling capacity). When a constraint has been reached within the model,
the system will reduce all f ields in proportion to their field potential to honour all system constraints. The constraint calculations
cannot perform production optimisation routines, and it has no logical capability to prioritise low water cut production if the oil
plateau cannot be achieved due to excess water production. The combined production forecast for all fields is shown in Figure 5-3.

Phase L / Phase 2 Drilling
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Figure 6-2: Drilling Schedule
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Figure 6-j:South Lokichar Basin Production Forecast

5.1.3 ResourcesSummary

Table 6-2 shows a summary of the STO|lP, total 1C, 2C and 3C resource volumes and the Best Estimate resources to the end of the
licence for the development plans described in the previous sections.

Toble 6-2:1C, 2C and 3C Full Basin STOIIP and Contingent Resources

Notes:

a Resources to end of licence are produced through constrained forecasts to the end of December 205L.

2022 2027 2037 2047 2052

- 
Gas Forecast

Amosing Auweruver 186.0 252.0 394.0 46.4 71.9 114.1 54.3

Ngamia Auwerwer 459.0 680.0 984.0 103.9 161 .9 262.2 134.1

Twiga Auweruver 59.0 87.0 170.0 8.3 18.3 41.7 12.6

Ekales Auwerwer 15.0 49.0 164.0 2.3 8.5 32.0 8.5

Agete Auwerwer 125.0 212.0 362.0 17.1 36.8 79.1 36.s

Etom Auwerwer 51.0 75.0 112.O 9.8 18.5 34.7 16.5

Etom -
Emekuva

Lokone 173.0 327.0 598.0 36.0 80.0 173.2 63.4

Total 1.068.0 1,682.0 2,784.0 223.8 395.9 737.O 325.9

Best
Estimate

Resources
to End of
Lrcence
(lVll\4stb)

Gross STOI I P (lVllVlstb)
Reservorr

lvtid HighLow 2CBest High Low

Gross Life Of Field Resources
(lVl\Istb)Field /

Discovery
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6.2 Field management

6.2.1 Gas Usage / Storage

The South Lokichar Basin development will use solution gas from the developed oil reservoirs for power generation as well as

for heating in direct fire burners during both the Phase 1 EPFs and the Phase 2 Central Processing Facility. For Phase 1 most
of the gas is planned to be used for power generation as part of the EPF systems to provide the maximum amount of electrical
power. Some of the gas will be utilized in the direct fire burners for heating and part of the gas will also be utilised as

blanketing gas for the oil storage tanks. The project basis is to have no routine flaring other than startup, process upset and
emergency situations. The only gas flared in routine will be if it's not an economically viable option to utilise the gas or recover
and store it based on the cost benefit analysis e.g. very low-pressure vent and blanketing gas from the tanks.

The current estimates for power required at the CPF for Phase 2 are approximately 34 MW which will require an estimated
10.8 MMscf/d of gas to produce. GEBV's Phase2 production forecasts suggest that the gas production and usage is initially
relatively well balanced with a slight deficit in gas to generate the estimated power (Figure 6-4).

- 
Gas Forecast

-Gas 
production Excess / Deficit relative to CPF Power Requirement

Figure 6-4: South Lokichar Forecast fucess Gas Production

It is planned for all possible gas to be used for power with any shortfall being made up through power import from the Kenyan
National Grid or through diesel generation. Additionally, some gas resources have been identified within the fields planned for
development in Phase 2 with gas caps observed in Ngamia, Amosing, Twiga and Etom.

Given the CPF location in the Ngamia area the key gas sands which could be used to produce additional gas, or store gas in the
event of an excess are those in the Ngamia field. Gas has been logged in the Z0b, Zl.a and Z1b Auwerwer sands in Wells Ngamia-2,
-3, -4, -6, -8 and -11 (Figure 5-5) and in the Lokone in Well Ngamia-4. The Auwerwer sands re estimated to contain approximately
7.5 Bscf of gas.
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The phased development also means that wells in the Phase 1 area are expected to go through the gas caps associated with the
Ngamia-3 / Ngamia-L1 area (Figure 6-6). Depending on the precise timing of the requirements for further gas production wells
which have watered out may be recompleted for gas cap production or storage. For example, simulation forecast Phase L wells
Ng_P1.Ng_P4 andNg_P2whichshutinin2042,2044and2045respectivelyareall expectedtobeavailableforrecompletionto
gas production or injection to allow for efficient gas utilisation. Alternatively, Wells Ngamia-6 and Ngamia-8 have both encountered
gas saturated sands in the Z0 and are not planned to be used in the pattern, waterflood development and would be available for
gas storage, if required.
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Figure 6-5; Net Gos hydrocorbon thickness (ft) oround Phose 7 wells

Logs acquired during the Phase 1 drilling will be used to more precisely define the available GllP for both production and storage,
if needed. Prior to the phase 2 development, and following the FEED and detailed design of the CPF a more precise view of the
required gas volumes for power and, potentially, storage will be known. Furthermore, the production data and history matched
models from the Phasel production will allow a better definition of the gas balance through Phase 2 allowing the most efflcient
use of the available gas resources and minimise any flaring required.

6.2.2 Enhanced oil recovery philosophy

The viscosity range of oil within the South Lokichar Basin (3 cp to 35 cp) presents a moderate to good mobility ratio to waterflood.
Although most Lokichar reservoir fluids fall at the low end of this range, the shallowest intervals of Ngamia Auwerwer and

Etom Auwerwer have measured viscosities of 13 cp and 35 cp respectively. ln polymer flooding, the displacing injected water is

enhanced with a polymer to increase the water viscosity. This method, where a suitable polymer has been selected, improves
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both vertical and areal sweep within the reservoir due to the better oil/water mobility ratio. The Etom Auwerwer reservoir may
be ideally suited to this technique because of the materially higher oil viscosity and the very good reservoir permeability.

A suitability screening study in 2016 performed by lntratech2 concluded thatthe majority of South Lokichar reservoirs *orlii"
suitable for polymer flooding, based on several key criteria including oil viscosity, reservoir permeability, temperature, and
formation water quality. The study identified several suitable polymers that would be effective in the Auwerwer reservoirs
and were demonstrated to be non-damaging in core plugs. Additional coreflood work and pilot/injection trials would be
required prior to a decision on fieldwide implementation.

5.3 Well and Reservoir Management Plan

The South Lokichar Basin Well and Reservoir Management Plan (WRMP) describes the measures that will be put in place to
maximise economic recovery from the South Lokichar reservoirs in the face of static and dynamic uncertainties.' The WRMP
summarises the development's key subsurface uncertainties, risks and opportunities and presents options and activities to
managethose. TheWRMPalsopresentsahigh-level summaryofexpecteddataacquisitionactivitiesaspartofthedevelopment.
The draft WRMP is attached to this FDP as Appendix E.

Development of the South Lokichar Basin reservoirs will be using batch-drilled, deviated producers and injectors drilled from a

setofmultiwell wellpads. Toreducerigmovetimesanddrillingcost,all wellsonapadwill bedrilledbyoneoftheSouthLokichar
drilling rigs in a single program. Well completions will be run by a dedicated completion rig once drilling operations on a slot
are concluded. All wells will have been drilled and completed on a pad before that pad has been hooked up and production
begins. Producers and injectors will initially be perforated across all hydrocarbon bearing intervals, subject to a minimum 10m
stand-off from water and gas contacts, to maximise production and enable the plateau rate of 50,000 bbl/d to be achieved.
Acquisition and analysis of drilling and well log data will be essential to the correct identification of hydrocarbon bearing zones
and the selection of perforation intervals for each well. The well database for each well pad and each reservoir will grow as
drillingprogresses. ltiscritical thatthedatabaseisproperlymaintainedandusedtooptimisethecompletionintervalsselected
for the production and injection wells.

Due to the relatively low conlpressibility of the South Lokichar reservoir oil and uncertainty regarding aquifer pressure support,
water injection will be required from the start of production. A key issue to be managed during the operating life of the field
will be conformance control and difficulties associated with efficiently managing the waterflood of multiple vertically stacked oil
pools. Reservoir modelling work has shown that the recovery efficiency of individual hydrocarbon zones within the
Auwerwer reservoir can significant due to permeability contrast. lt has been demonstrated using the simulation models and seen
in analogues that the fraction of STOIIP recovered from a given reservoir unit is strongly linked to the number of pore volumes
injected. All producers will be completed with artificial lift in the form of either ESPs, PCPs or jet pumps which will make the
running of routine PLTs challenging to determine the location of oil, water and gas production within the well. Production wel[s
may be production logged if Y tools are used with ESPs or jet pump orifices are removed and temporary gas lift is applied.
lnjection wells may be logged using a PLT to identify those zones that are taking the highest proportion of water.

Oil and water-soluble tracers offer the best alternative to PLTs for the purpose of identifying high water cut zones in wells. This
opportunity will be evaluated further during the Execute phase of the project. A comprehensive list of surveillance technologies
is listed in Appendix C.

The Amosing and Ngamia EWT wells have sophisticated completions installed that permit multiple producing zones to be
produced or isolated independently using a surface-controlled interval control valves (lCVs). While these offer great flexibility to
manage water breakthrough in the wells, the cost and complexity would be prohibitive for full field implementation.

Appendix D shows the zonal isolation options that have been considered for the development. As described above, wells will
be perforated across multiple zones and produced commingled. lsolation options once high levels of water breakthrough have
been identified include casing patches and multi-zone lower completions with selectable isolation through sliding side doors
(55Ds).

2 "EOR Screening, Chemical Selection, and LaboratoryStudies forAmosing and Ngamia Fields". lntratech lnc. USA, l.5th October,

20L6.
3 "South Lokichar Basin Well and Reservoir Mana gement Plan" (Draft September 2025)
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Pressure measurements in the wells will provide a primary tool to characterise connectivity within the reservoirs, albeit an

average value across multiple zones. Memory gauges can be run routinely on slickline in injection wells and surface readout
pressure gauges will be included as a monitoring tool on all ESPs. Annulus level sounding will be used on packerless wells to
determine flowing pressures and monitor shut-in pressures.

A critical part of the waterflood surveillance programme will be regularly scheduled routine well production tests using
multiphase flow meters (MPFM) that will provide oil, water and gas rates. All water injection wells will have online, continuous
rate metering. Regular fluid sampling (produced oil, tracer concentration, and produced and injected water) will provide data on
produced oil and water properties over time and will ensure that injected water is up to specification. Pressure build-up and
fall-off tests will be conducted opportunistically during scheduled and unplanned well and field shutdowns. Subject to availability
of production capacity to meet production targets, additional pressure build-ups will be conducted.

The WRMP describes the frequency and content of periodic data acquisition and asset performance reviews.

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- Fl
CONFIDENTIAL Page2O2



PROJECT
OIL KENYA

7 DRILLING AND COMPLET]ONS

Development drilling will be undertaken in two phases, the first phase aims to ramp up production to 2O kstb/d and the
second phase to take production to 50 kstb/d (Table 7-1). A total of 910 development wells will be constructed across the two
phases consisting of 905 new wells and 5 re-completed wells.

Phase 1 utilizes one drilling rig to drill 43 new wells and one workover rig to complete the new 43 wells and recomplete five
existing wells. ln this phase only Ngamia, and Amosing fields will used. The methodology to be employed is a multi -well pad-
based factory drilling and completion approach.

Phase 2 will utilize three drilling rigs and two workover rigs to drill and complete a further 862 wells across Amosing, Ngamia,
Twiga, Ekales, Agete and Etom. The objective is to maintain plateau production levels of 50 kstb/d for as long as possible.

The drilling rigs will have the ability to be moved efficiently from well to well on a pad to minimize time between activities.
At some stage during the field life it is possible that both a drilling rig and workover rig may be required on a cluster location
at one time and this will therefore be allowed for in the well pad design. All drilling related equipment are designed to
prevent uncontrolled discharge. Normal operational waste, drilled cuttings and operational fluids, are to be collected in
dedicated above ground containers and sent out of the well pad / field area in a proper & approved facility with adequate
treatment and disposal.

A separate program has been developed appraise a mixture of low risk near field appraisal and higher risk prospectivity to
assiset in extending the developent of the licences beyond the volumes developed bythis FDP (see Section 5).

The CAPEX and OPEX associated with these programs are a substantial proportion of the overall project CAPEX and OPEX
Consequently, preparation of robust CAPEX and OPEX forecasts are important in the pre-development planning process.

The objectives of the well design and operating philosophy are

Drill & complete (D&C) wells in accordance with operator policies, jurisdictional regulations and good industry
practice

Ensure the safety of personnel aq! equipment associated with the D&C activities

Deliver wells with minimal formation damage and capable of meeting the required performance targets for
production and injection

Optimise the per well cost for D&C activities, while ensuring long-term well integrity and zonal isolation

Reduce D&C footprint and environmental impact by utilizing multi-well pads to construct the development wells

Use latest technology and equipment standardization to enhance operationalsafety and efficiency

The well engineering planning work is broken down, for the purposes of this document, into two workstreams: drilling and
completions.

7.1 Drilling

Phase 1 wells will be drilled on 4 drilling pads; each pad having 12 wells (6 oil producers and 6 water injectors) (Table 7-1, Figure
7-1). The drilling rig will drill all wells on a pad before moving to the next pad in the sequence. To avoid SIMOPS, the work-over rig
will start installing completions on the pad after the drilling rig has moved to the next pad.

Phase 2 wells will be drilled and completed with three drilling rigs and two work-over rigs. The well per pad count for phase 2 will
be optimized, if required, to allow for up to 24 wells from a single pad (Table 7-2).

The drilling rigs will have the ability to move efficiently on the well pad locations in minimaltime between wells (with below ground
wellheads) with minimal equipment relocation.
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Figure 7-L: Phose 1. Drilling Schedule

Table 7-2: Phose 2 Total Wells

7:l.L Pad Drilling

The Operator will implement a multi-well pad approach for the development campaign. lt will combine the advantages of a fast
moving, automated drilling rig with drilling of all wells from selected surface locations or pads. lt will replicate a manufacturing
facility's assembly line where wells will be delivered as part of a factory drilling process. Using this approach, one rig can be

deployed to drill and prepare wells sequentially with minimum inter-well rig-move time. Such reduced rig move time is

facilitated by the non-requirement for a typical equipment rig-down and rig-up cycle during inter-well moves on a single pad.

The main drilling package including substructure, BOP stack, mud process tanks (with shale shakers, degassers), can be moved
from one well to next on the same well pad, with the drilling mast remaining erect with full setback load, without requiring to be

rigged down between wells. Also, while moving the main drilling package over successive wells, a large proportion of rig operating
equipment (including generators, mud-pits and pumps) will remain parked in one position on the well site while moving the
drilling package over successive wells, without requiring to be moved with the drilling package.

This approach has proven successful in analogous fields worldwide. The key drivers are

Reducing Land impact - Cluster drilling of 12 wells from a single pad significantly reduces the land requirement for the
project and therefore has a positive environmental and social impact. The well clustering also allows for modularization of
surface facilities and the supporting network during the commissioning phase. Furthermore, the pad design is capableto
fully capitalize upon the benefits of Drilling Systems Automation, when found suitable for the campaign

Total Well Cost impact - Average per well cost increase due to a higher proportion of deviated wells is offset by reduced

rig move times as well as lower well hook-up and operating costs compared to single vertical well sites

P.dl NB.d.3
Pad ! Ng.mra ll
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Flow Assurance - Multi-well pads and their associated central injection and production manifolds allow efficient
implementation of heat management for flow assurance. Every pad will have a supply of hot, high pressure water for
injection. The central, modularised manifolds then connect the wells to the Central ProcEsing Facility (CPF) via a pipeline
network

Safeguarding - Overall security and safety of facilities and personnel willalso be improved by using multi-well pads due to
the reduced number of locations

Other benefits from using a multi-well pad layout as opposed to single pad vertical wells are:
o Well monitoring and control, instrumentation and deployment of utilities such as power, chemicals and data gathering
,-r lncreased artificial lift selection options compared to those for single well pads; e.g., common electrical systems for

the ESP applications, common fluid supply header for injectors, hot water circulation, etc.
o Considerably reduced number of rig moves leading to reduced rig-move man-hours and therefore limited exposure of

crew to heavy loads and associated lifting equipment
c, Centralised eOn application, if used in the future, will be much more efficient with multi-well pads.

The selection and design of pads is based upon the following considerations:

. Utilizing existing Exploration and Appraisal locations, wherever possible

. Accommodating up to 12 slots (8 m apart) on 1 row at all Firm pads. A typical pad design is shown in FigureT-2

. lncorporating existing wells into the pad drilling template on the pre-existing locations

. Optimization of well trajectories to suit the factory drilling of Foundation Firm wells

Zoom

oooooooooooo

MAMFOTD

RESENVED &A TOR CAMPS, FACTTITITS ffiO FUTURE USE

88m

8m

2OOm

M'T TO SCAI.E

Figure 7-2: Typicol development drilling pod

7.1.2 WellTrajectories

The well trajectories for all the development wells have been designed on a proprietary directional planning platform. This
platform has been specifically developed by the industry to optimally allocate slots and populate trajectories based upon user
defined common set points for hundreds of wells.

The key points to note are
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The slot allocation has been done to allow the drilling rigs to move over consecutive slots to drill wells, one after the
other without any'slot-breaks' in between. Due consideration has also been given to optimize anti-collision

A 5-spot well pattern with a 200m wett spalng at top of reservoir

Wells were initially designed to be vertical through the reservoir section, but S-shaped designs were limiting the choice
of artificial lift type. The final designs have therefore been built to target the reservoir at a 20 degree inclination, and
thereafter gradually drop to vertical by well TD.

Figure 7-3: Typicol development well deviotion profile, oreol ond verticol section

The well trajectories will be either 'build and hold' (J-Shape) or S-Shape (Figure 7-3) depending upon combined drilling and
subsurface considerations. Azimuthal changes will be avoided, wherever possible. The typical section views for the directional
planning work carried out for the available subsurface definition are shown in Figure 7-4.
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Z'I

Figure 7-4: Somple of directionol planning - Amosing Phase l Wells at Top Zone 7, depth grid

7.L.3 Hole and Casing Sizes

Wells will be designed based on an inside-out approach where tubing size shall dictate the production casing and the
corresponding hole sizes. Tubing size selection is based on required production / injection capacity and the choice of artificial lift.
The aim of the sizing philosophy is to slim down the wellbore size, to reduce cuttings generation/consumables, and to standardize
the designs across all fields to bring economies of scale in procurement.

The well architecture consists of 3 casing strings (Figure 7-5). Table 7-3 below lists the final sizes selected

Roleronce - Groud Levol
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Figure 7-5: lllustrative Well Architecture
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Tubing
Retrievable

ESP
None 4-1t2" 13 3/8" 9-5/8', 7" NoneOil Producer

Moderate Rate (1000-
2000 blpd) Tubing

Retrievable
FSP

Yes Packer 3-1t2', 13 3/8', 9-5/8', 7', None

Oil Producer High
Rate (>2000 blpd)

Tubing
Retrievable

ESP
Yes Packer 3-1tz', 13 3/8' 9-5/8" 7', None

Water lnjector Default
Design

None None 1 3 3/8', s-5/8', 7" None

Completion

A-Annulus

lsolalion

Tubing

Srze

Production Production

Casing Lrner

Casing Size

Well Type
Design Conductor Surface

Table 7-3: Tubing ond cosing sizing selection motrix

7.L.4 Casing and Tubing Design

The casing and tubing designs being proposed for the FDP wells have been developed from successfully implemented casing
schemes during the exploration and appraisal drilling campaign. Proposed designs reflect the evolution of well design over a

period of field learning through the exploration and appraisal campaign, which has culminated in better understanding of
subsurface lithology and drilling conditions, amongotherwell construction realities, and developed mitigations thereto foreach
field. This improved understanding of relevant subsurface realities together with better defined selection of reservoir targets, has

allowed casing and tubular requirements to be defined with an increased level of precision.

Casing and tubing stress analysis to support the design for the first three fields to be drilled (Ngamia, Amosing and Twiga) have
been carried oilt on industry-standard software for each well type (producer and injector). Designs were checked against
maximum anticipated loads which will be imposed on each tubular string during well construction and post construction well life
cycle. The final designs with the approximate depths of each hole section can be found in Table 7-4.

Toble 7-4: Approximote Hole section Depths (Ngomia, Amosing and Twiga)

The casing and tubing stress analysis for planned wells in Agete, Ekales and Etom fields will be commissioned as soon reasonably
practicable, using industry-standard software for each well type (producer and injector). A preliminary design with field specific

average well depths is as provided in Table 7-5.
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30.0Conductor
Casing

13.3/8", 54.5#, K55,
BTC
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Surface
Casing

9.5/8",36#, K55, BTC 849.0 849.0 720.0 720.0 1,055.0 1,058.0

7",2Ut2#, 180 1Cr
/13Cr, API or

Premium*
1,808.0

Production
Casing 7",23#t26#, 180 1Cr,

API or Premium
1 ,812.0 2,187.0 2.188.0 2,614.0 2,617.0

Production
Tubing

4.1t2",11.#, L80
1Cr/13Cr, Premium* -1 090 -920 -1 500

.13CR Only in Hydrocarbon Wet Sections of Ngamia High COz Wells

Tentative Field Specific Average Depths (in meters)
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Conductor
13.3/8", 54.5#, K55,

BTC 30.0 30.0 30.0 30.0 30.0 30.0

Surface
Casing 9.5/8",36#, K55, BTC 770.O 770.O 1,420.0 1,420.O 610.0 610.0 610.0 610.0

7",2#t2d, L80 1Cr
/13Cr, API or

Premium'
1,370.0 1.750.0 820.0 1,330.0Production

Casing

7",2%12ffi, L80 1Cr 1,370.0 1,750.0 820 0 1,330.0

Production
Tubing

4.1t2", 11.#, L80
1Cr/'l3Cr, API or

Premium*
-970 -1620 700.0 -700

'13CR only in Hydrocarbon Wet Sections of High CO2 Agete Wells

Casing and Tubing Design

Tubular:"'. .. Tubular Soecrfrcatron
I ype

Tentative Field Specrfic Average Depths (ln meters)

Ekales Etorn Auwerwer Etom Lokone

Prod lnj Prod lnj Prod. lnj

Agele

Prod. lnj

Toble 7-5: Preliminary Casing ond Tubing design (Agete, Ekales ond Etom field)

7.1.5 Wellhead / Christmas Tree Design

All the wells will be equipped with a Wellhead and Christmas tree for pressure control and well intervention access.

To minimize stack up height and operational flat line time during well construction, and therefore minimize CAPEX / OPEX by
reducing required cellar depth and total well construction time, a slim line compact unitized wellhead / horizontal tree design
will be adopted. Key features:

. Each cellar to house 1 well (injectors or producers)
r Unitized wellhead to have the capability of landing 2 casing strings
o The depth of the cellar to be such that the wellhead and Xmas tree stack are housed completely inside the cellar (fully

submerged), thereby allowing the cellar top to be in level with the ground. This will improve rig skidding performance and
installation as well as reducing visual impact.

A horizontal X-mas tree will facilitate workovers by eliminating the need to remove the Xmas tree prior to installing the BOp (well
control equipment). Furthermore, it will allow minimization of production shortfalls associated to workovers by eliminating the
need to dismantle surface flow lines to remove xmas trees to gain access to the well.

The conceptual design is shown in Figure 7-6.
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Figure 7-6: Cellor schemotic ond a typical wellheod / Xmos tree stock up diagrom

7.L.6 Drilling Fluids Design

The drilling fluid philosophy evolved during the Exploration and Appraisal campaigns, through various single phase inhibited

Water Based Mud (WBM) systems to a mixed-system drilling fluid approach. This approach envisages two types of drilling fluids
for the initial program:

. Potassium Sulphate Polymer Water Based Mud (WBM) for drilling surface hole-sections
er - 9.5 ppg mud weight
o Low cost and moderately inhibitive for drilling reactive and potentially loss-prone surface sections, including volcanics
o Designed to avoid contamination to the shallow aquifers
o Water is the continuous phase and includes a non-chloride-based salt for inhibition

Synthetic Oil Based Mud (SOBM) for drilling production hole-sections
o -10.5 ppg mud weight
o Highly inhibitive; designed to minimize formation damage and shale reactivity, providing wellbore stability
o Residual mud is re-usable from well to well; giving significant cost savings on product usage and mitigate the costs of

waste fluids disposal
c Environmentally acceptable through zero-discharge of fluids to the environment, furthermore synthetic oil used has

superior aerobic biodegradable attributes
o Synthetic Oil based Mud is a two-phase system with a continuous phase of synthetic oil suspending minute brine

droplets in the emulsion. This non-reactive, highly inhibitive quality provides superior wellbore stability

a

The drilling rigs will have custom designed mud handling systems with the latest generation shale shakers and other solids
processing equipment. These systems will include bespoke mud tank designs and pipework to optimise system changeovers,
minimise mud-solids discoveries, and reduce pit clean-up times.

The treatment of the cuttings as well as rerycling / disposal of the drilling fluids for both the sections will be different, depending
upon the base used (oil or water). The strategy is outlined below:

Surface Section (WBM)

o Cuttings - mixed with native soil in 1:3 (cuttings: soil) and buried around the well pad

o Drilling Fluid - dewatered, recovered water reused and solids residue disposed with WBM cuttings

Production Section (SOBM)

o Cuttings - SOBM contaminated drill-cuttings transferred to the integrated waste management facility for thermal
treatment prior to disposal at the engineered landfill

o Drilling Fluid - conditioned and integrated into SOBM inventory for reuse
o

a

a
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7.L.7 Cement Design

The drilling of both the surface and the production sections will be followed by lowering and cementing of surface and prqgluction
casings respectively. Since cementing is critical to long term well integrity and zonal isolation of reservoirs, the cement design
will meet the following objectives as a minimum:

Surface Section

o Provide long term competent cement around the surface casing shoe
o Provide structural support during the drilling operations
o lsolate freshwater aquifers
Production Section
o Achieve the planned cement rise in the annulus (150 m inside the surface casing)
o Achieve the maximum possible coverage around the casing with cement
o Maintain long term well integrity and zonal isqlation during production and injection operations and the cyclic loads

resulting thereof.

7.L.8 Wells' Time and Cost Estimates

The drilling and completions aspects of the field development have been configured as a segregated 'batch' drill and 'batch'
complete campaign. Well construction willcommence with a'drill, case and suspend'drilling phase using a drilling rig, followed by
a separate 'cleanout, perforate, complete and suspend' completion phase using a completion/workover rig. This approach best
optimises well construction delivery efficiency, particularly as it relates to delivering First Oil. The wells' time and cost estimates
have been developed to ensure this batching configuration and associated requirements will be appropriately catered for.

7.1,8.L Time Estimate

Drilling - FDP operations sequence (all fields)

o Rig move & rig up:0.5 days

o Spud &Drrll 1,2-L/4" surface hole and set 9.5/8" surface casing - 4.75 days
o Drill 8-L/2" hole to well TD and set 7" production casing - 7 days
o Suspend well for completions scope - 0.25 days

a
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Rig Move 8.0 0.3

lnstall BOP 6.0 0.3

M/Up 12-1i4" BHA 3.0 0.1

12-114" hole drilling 72.0 3.0

12-114" hole reaming

12-114" connections

12-114" circulation 4.0 0.2

12-1t4" POOH 6.0 0.3

Ud BHA 10

Rig up and prepare lo run casing 5.0 0.2

Run 9-5/8" Casing 10.0 0.4

Circulate + Cement 9-5/8" casing 7.0 03

P/up drill-pipe 2.0 01

M/up 8-112" BHA 3.0 0.1

RtH 8-1l2" 3.0 0.1

Drill out + FST 6.0 0.3

8-1/2" hole drilling 90.0 3.8

8-1/2" hole reaming

8-112" connections

8-1/2" circulation 2.0 0.1

0.58-1/2" POOH 12.0

Ud BHA 1.0

8-1/2" LDDP 20 0't

Rig up and prepare to run casing 6.0 0.3

Run 7" Casing 300 '1 3

Circulate + Cement T" casing 120 05

Clean & Release Rig 8.0 0.3

Well Duration 299.0 12.5

Operations Dev Wells
(hrs )

Dev Wells
(Days)

Table 7-6: Well Time breakdown estimote

Base line (problem-free) drilling timings (12.5 days) were developed for each operational step within the sequence, for each

well, based on drilling experience during the exploration and appraisal campaign, combined with deliverable efficiencies from
multi-well pad drilling especially minimal rig move times.

A learning curve risk component was applied to the baseline drilling timings to allow for operational inefficiencies which will
normally characterize the start-up phase of new development drilling projects such as this one. ln addition, an 8% NPT

allowance and additional 5% contingency were applied to drilling timings, based on experience during the appraisal phase, to
cover NPTand unplanned events such as rig down time, hole problems, equipment failures. Derived drilling timings of 14 days

were then used to develop drilling cost estimates for the FDP wells.

Completions - FDP operations sequence

o Rig move & rig up, wellbore cleanout, cement bond evaluation logging and perforate (TCP)

o Run completion string and suspend well (for production hook-up)

Completion timings were also developed based on deploying automated, highly mobile completion rigs similar to the drilling
aspect, however envisaged performance during each operational step has been benchmarked against actual performance for
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similar operations from comparable development projects elsewhere in the world, where multi-well pad drilling and completions
operations have been deployed successfully.

7.t.8.2 Cost Estimate

Rates used to develop an estimate of drilling & completion CAPEX are based on a combination of market quotes for a drilling rig
and integrated drilling & completion services for a 43 well campaign and FDP costs for tubulars and other equipment escalated
based on the commodities price indices. The Phase 1 well cost estimates might be higher than the Phase 2 costs due to the smaller
well scope and the market escalations. However, significant efforts are being made to reduce and optimize the well costs through
a competitive tendering process. Additionally, Phase-2 will benefit from the lessons/ learning curve carried over from Phase 1 which
will further refine the time and cost estimates

A summary of estimated costs to drill and complete proposed development wells is provided in Table 7-7. These cost estimates
reflect a class 4 level cost estimate (AACE), which will be refined with improved understanding of the follow-on fields.

Toble 7-7: Cost estimote (lnitial)
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7.L.9 Drilling Risk

The South Lokichar Basin has proven to be challenging during the drilling of the 44 exploration and appraisal wells drilled in
the past. Two of the major problems encountered are:

r Severe mud losses in fractures, volcanics, rubble zones and faults
o Signiflcant hole problems due to wellbore instability in shale formations

To mitigate the above risks during Foundation Firm development drilling, surface hole sections will be drilled with inhibited WBM
and production hole sections will be drilled with SOBM. Furthermore, engineering studies have been carried out to improve the
understanding of formations and their behaviour while drilling.

Additionally, the latest available technologies mentioned below will be utilized, when required, to reduce the drilling risks and
improve performance:

. Rotary steerable systems / slick motor assemblies

. Logging while drilling (LWD)

o Electromagnetic telemetry systems (EMT)

. Rig Automation
o Engineered lost circulation material (LCM)

r Fit for purpose cement slurries
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7.1.10 WellLife

The producing life of a well is expected to be no more than 25 years. Recovery will be maximised by producing at upto 97%
water cut. The completion life will be shorter than the well life due to the potential for failure of the artificial lift, unsuitability of
lift to changing well conditions, corrosion, and or mechanical problems. There will be workovers such as water shut off, well
surveillance, sand-face completion failures and pump replacements. Notwithstanding the above, artificial lift and completion
design will be aimed at maximising reliability to minimise failure related workovers.

7.2 Completions

Key design drivers are the following:

Relatively shallow deviated wells
Semi-viscous oil with risk of wax appearance, may require a means to heat up the tubing to allow it to flow after a shut down,
and also in steady state production.

Artificial lift required from production onset
Corrosion risk from Carbon dioxide (CO2) content in associated gas

Possible future sand control requirements
Water injection is planned to maintain reservoir pressure with consideration for early water breakthrough.
Periodic work-overs required for artificial lift pump maintenance

7.2.L Production Well Completions

Factors that will determine recommended production well completion designs are:

o Production casing size (currently planned as7" for all production wells)
o Allowance for potential retrofit of sand control equipment
o Well performance and artificial lift type
o Flow assurance provisions
o Reservoir management and data acquisition strategyfor both production and water injection wells i.e., commingling orfull

zone selectivity

The design production rate for the wells is expected to be up to 3,000 barrels of fluid per day. Given the low reservoir energy,
expected early water break through and low GOR, the production wells will have artificial lift installed as an integral part of the
initial completion.

To minimise OPEX, the options for wireline or rod rig deployable insert artificial lift systems will be evaluated. The tubing size for

{! production wells will be 31/2" (tubing conveyed ESP only) and 4t/2" (all other wells). Well performance, artificial lift and flow
assurance provisions will be further optimized during the detailed design phase.

7.2.2 MaterialsSelection

The majority of the reservoir fluids have low carbon dioxide (COz)content. Adetailed corrosion and metallurgy study has been

conducted which supports the use of L-80 low alloy (L Cr) carbon steel for both production and water injection wells. However,
some reservoir fluids have elevated CO2 content (up to 80 mol%) and therefore the metallurgy of the flow wetted tubulars in

these wells will have to be modified accordingly, with L3 Cr CRA material or equivalent a likely choice.

Provision will be made in the well completion design to allow continuous and or batch dosing of corrosion inhibitor if required.
Any elastomers deployed will be optimised for the low reservoir temperature, CO2content and the presence of diesel and
sweet crude. The elastomer product selection will be made after detailed desktop and laboratory-based study work.

7.2.3 Flow Assurance

The crude to be produced from these fields has a high pour point and wax appearance temperatures close to reservoir
temperatures in the shallowest zones. Detailed wellbore heating and wax deposition studies indicate that downhole electric
heating will not be required.

Hot water circulation will be the primary applied flow assurance method, supplemented by downhole and surface demulsifier
injection if required. Studies also indicate that well start up after extended shutdowns will not pose a problem as the estimated
gel strength of solidified crude will be able to be broken on downhole pump start-up.

a

a

a

a

a

SOUTH LOKICHAR BASIN. FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- FL
CONFIDENTIAL Page 21,4



PROJECT
OtL KENYA

The above measures are expected to allow the wells to be operated successfully under al.lproducing conditions.

7.2.4 SandfaceCompletion

For the majority of the Auwerwer reservoirs, the base case sand face completion will be cemented and perforated casing. Sanding
studies have shown that the Auwerwer reservoirs have low to moderate strength and that this sand face completion concept has
an acceptable risk profile.

Any residual risk can be mitigated by design of perforating guns to avoid perforating any potentially lower strength intervals. The
base case well design will employ a single trip 'shoot and pull' approach with tubing conveyed perforating guns (TCP) run in an
engineered perforating fluid designed to minimise formation damage.

The perforating strategy will be refined through a testing programme principally designed to optimize the perforating strategy
for water injection wells. However, the initial results of this testing programme indicate that the strategy could be applied to all
development wells. No sand.control equipment is planned for installation in the initial completions.
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7.2.5 CompletionDesign

Completions are initially envisaged to be fully commingled for both production and water injection wells. Figure 7-7. Subsurface
studies to date have not provided sufficient justification to support installation of a fully zone selective completion. lnformation
gathered from the Ngamia-11 water injection trial and the available well performance data to date from the EOPS phase supports
this strategy.

A fully commingled completion will employ tubing conveyed or insert artificial lift and may have a vented annulus. lt is anticipated
that zone selective completions may be retro-fitted to effectively manage injection water distribution. The data acquired after
production start-up will inform any subsequent selective completion installation decisions.

A fully zone selective completion will typically comprise isolation packers and mechanically operated sliding sleeves to allow
simple control of flow from / into individual zones. The use of inflow control devices (lCD) and water injection regulator valves
remains a possibility for effective downhole fluid distribution.

lnlector (l,lon-S.lectlue lnlcctlon) Producer (Commlngled!

tlvr C.6a lru
tl3/f c.si 9u

9,d.at
$J/t'C.t a lrq
$rr.}[ tntry G(r.&

9-5ltr o, 7'C.$l

7'q a.l/l- C.$l rcryt

Figure 7-7: Non-zone selective ESP completionschematic (left) Co-mingled ESP completion schematic (right)

7.2.6 ArtificialLift
Preliminary selection of artificial lift is based on detailed studies considering expected well productivity, fluid properties / flow
assurance, wellhead pressure, sanding risk and Gas Volume Fraction (GVF) at the pump intake. Electric Submersible Pumps
("ESP") have been selected as the main mode of artificial lift for the expected liquid production ranges.

Progressing Cavity Pumps ("PCP") were found to have similar lift properties to the ESP but were lower ranked as a base case

due to the risk of rod-tubing wear and the anticipated learning curve associated with elastomer selection and rotor-stator fit on
the relatively small scale development of Phase 1. They have been retained as a design option should initial well rates or
conditions change during early production and should be considered further for the full scale field development.

The artificial lift studies showed that jet pumping could be employed as the initial method of artificial lift in both Amosing and
Ngamia fields and would have significant benefits in terms of reliability and ensuring the produced fluid is well above the
emulsion inversion point. However, jet pumping these fields would triple the liquid handling and water injection requirements
of the Phase 1 facilities and was therefore discounted on economic grounds. Jet pumping Amosing and Ngamia will be reviewed
for the subsequent full field development in case there is potential to take advantage of spare capacity in the water injection
and handling systems of the CPF.

High viscosity emulsions have been identified as a key risk for the Amosing and Ngamia fluids, the ESP wells will therefore
include facility for downhole (below pump) demulsifier injection. Due to the reservoir complexity and risk of poor pressure

support in some zones, the ESP design will consider advanced gas handlers to manage possible high Gas Volume Fraction ("GVF")
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at the pump intake. Given the potential for solids production from the cased & perforated lower completion, it is recommended
to consider the use of Abrasion Resistant ("AR") materials for the ESP construction. The ESP wells will be completed with 3 %"
tubifi-g and a Side Pocket Mandrel ("SPM") / circulating Sliding Side Door ("SSD") above a production packer. This will be used
to circulate out the tubing contents for extended shut in periods. These wells will have a nipple profile below the packer depth
to accept a deep-set plug for longer term well isolation.

Routine production logging is not expected to be used although selected wells completed with ESPs are planned be fitted with
a Y-tool providing access to the reservoir section below the pump. For any wells completed with alternative artificial lift methods
(PCPs and jet pumps) access to the reservoir section would require the completion to be pulled and so produciton logging in
wells completed in this manner is not expected.

Several well safety systems will be incorporated into all well designs. The tubing hanger will allow the installation of a two-way
check valve, back pressure valve or crown plug for well isolation and work-over operations. The tubing hanger will incorporate an
extended neck seal to seal inside the tubing head adaptor.

Current base case tree designs employ a 'horizontal' style spool with no valves in the vertical bore. The tubing hanger profile
mentioned above will accommodate a crown plug.

The tubing conveyed ESP well trees may have a swab valve and an actuated flow wing valve and a production choke. lnsert
artificial lift (e.9. slick-line or cable deployed ESPs) has the advantage of not requiring the tubing to be retrieved to change the
pump. lt is not anticipated this technology would be used for the Phase 1 development but will be considered for the full field
development.

7.2.7 lnjection Well Completions

The injectors are planned to be wells with 7" casing monobore (Figure 7-8). lf the requirement for zonal flow control is considered
critical, options will be evaluated to install a 4-7/2" selective sand face completion inside the injector wells. There will be no
tubing installed in initial injection well completions andinjection will be fully commingled.

The production casing and completion material will be 1" Cr low alloy carbon steel as identified in the Corrosion and Metallurgy
study.

The injection wells will be designed to handle water injection under both matrix and fracturing conditions. The Ngamia-11 water
injection triaFprovided the opportunity to test water injection regulator valves in a zone selective completion. These regulator
valves allow precise management of injection volumes into specific zones and the trial provided important information about
the potential for wider deployment in zone selective development injection wells.

Several well safety systems will be incorporated into the design of the water injection wells. A non-profile type slick line set plug
would be used as mechanical barrier. Since no nipple profile is required for setting this type of plug, the plug can be set anywhere
in the casing as desired. The metallurgy will be compatible with the tubing completion material. Fail safe close flow wing valves
will be the primary safety system.
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Figure 7-8: Monobore Woter lnjector co-mingled completion schemotic

7.2.8 HydraulicStimulation

The injection trials into the Amosing-3 and Ngamia-5 wells provided contrasting data sets. Effective injection into Amosing-3 was
only achieved under fracturing conditions after stimulation and surfactant treatments. ln contrast, one of the zones used during
the Ngamia-5 injection trial easily accepted the required injection rates under matrix injection conditions. Matrix injection was
achieved during the Ngamia-11 water injection trial.

ln both cases, acidisation and surfactant treatments resulted in improved injectivity. The water injection system will provide hot
water for injection to each well pad at pressures up to 1.95 bara, which will be more than sufficient to induce fracturing in all
zones, if required. The base case expectation is that water injection will be maintained under matrix conditions.

7.2.9 Surface Flow Control

The principal factor governing the configuration of the surface tree / wellheads is to ensure that the well cellars are as shallow as

possible. Aside from this the surface flow control / tree design is governed by the type of artificial lift which is installed.

Wells completed with ESPs will have a crown plug installed in the tubing hanger above the production flowline and a tree cap
lnterventions in these wells will be executed after removing the tree cap and rigging up a dual work valve on the tree.

To standardise the design, all surface trees will be a nominal 3-1,/8",5,000 psi WP rated and will be of 'horizontal'spool type.
Horizontal trees are the base case being considered to minimise the required cellar depth and therefore provide some cost saving
on civils / pad preparation.

Regardless of the type of surface tree selected, access to the A annulus must be provided to permit tubing circulation in ESP

wells. There also needs to be sufficient clearance between annulus access valves and the cellar walls to permit rig-up and

operation of a VR (Valve Removal) plug lubricator. This may influence tree / wellhead orientation in the cellar

7.2.10 Workovers

During the field life, workovers will be carried out principally on oil production wells to replace out of service downhole pumping
assemblies. SIMOPS will then take place and strict rules will be followed to prevent surface and downhole incidents while
minimizing production losses. Some workovers may be carried out in water injector wells if deemed necessary, to restore injectivity
index for example, but are unlikely to require significant mechanical intervention.

Average ESP run life prior to maintenance and/or change-out is expected to be approximately three years based on manufacturer's
Mean Time Between Failure data (MTBF). With optimum downhole running conditions and minimal sand production, the pumps

may be able to last longer than this average.

SOUTH LOKICHAR BASIN . FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 2L8



PROJECT
OIL KENYA

Rig-less interventions may be planned for various interventions using slick-line, coiled tubing, etc. with typical scopes are tubing
scraping, SAS cleaning, etc.

7.2.11 Wells Decommissioning

After field production ceases, all wells will be decommissioned in accordance with appropriate Statutes, Kenyan Regulations and
recognized international industry standards. The productive horizons will be isolated with cement. The wellheads will be removed,
and the structures dismantled and disposed of properly. The wells will be permanently plugged with cement and abandoned in
such a way to protect groundwater resources. Well casings will be cut off below ground, capped, and backfilled. Well pads will be
removed and integrated into surrounding terrain. The land surface will be re-contoured and appropriate vegetation will be planted
to prevent soil erosion.
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8 SURFACE FACILITIES AND OPERATIONS

8.1 lntroduction
In order to accelerate commercial production, Gulf Energy has planned a phased development approach, with a view to achieving
First Oil as early as possible. A Concept Select has been completed for a 20 kstb/d, predominantly OPEX based, Early Production
Facility (EPF) solution for a primary production period of five years (Phase 1), whilst preparing to increase production to 50 kstb/d
through a second phase ofdevelopment using a Central Processing Facility (CPF).

Phase 1 will involve two processing EPF's on a rented basis each producing -L0 kstb/d of crude oil, accelerated drilling will be
completed on some of the existing wellpads of Amosing 1, Amosing 3 & Ngamia 3 and a new well pad named Ngamia L1 all of
which are on Block 1088. A total of 24 wells will be utilized for production and similar number for water injection of the initial
production phase. The transportation of crude oil to Mombasa will be carried out using c.500 trucks leveraging KPRL/KPA

infrastructure for storage & export. Subject to GOK approvals, technical readiness can be achieved by late 2026.

After five years of the lnitial phase production the Production will be ramped up to produce 50 kstb/d. This phase of Ramp-Up
development is based on a CPF, located within the Ngamia field, for efficient heat integration, utilities, storage, waste management,
laydown/warehousing and accommodation. Remote well pads connect to the CPF via a network of flowlines with the final export
of the oil will be carried out via rail.

The development concept provides a scalable system that can be expanded to accommodate additional wellpads and fields by
simple expansion of the gathering system. The design is supported by engineering studies and detailed vendor engagement.

8.2 Design Evolution

The technical work to date has been a collaboration between the subsurface and facilities teams to define the optimum
development concept. Asthe concept matured, alternative options have been evaluated and discarded. The high-level
decisions which frame the final facilities development concept over life of the field are summarized as following:

o Two EPF Facilities: Each having capacity of 10 kstb/d; one facility at Amosing L well pad and the second one at Ngamia 03

well pad which will be able to process cumulative liquids of 30 kblpd per day. This is to support early oil production of 20

kstb/d for the first five years
. A single CPF of 50 kstb/d will be selected completed and started during yea r 5 of the production once further drilling been

completed.
. Multiphase transport to the CPF reduces the flowline count throughout the network compared to single phase transfer
r Excess gas management - ExceSS gas will be utilized for the power generation and the surplus will be re-injected into

suitable target reservoirs, preventing the requirement for continuous flaring during normal operation. The gas

injection wells included for disposal will be used when the facility would be gas deficient to provide an additional gas

supply (gas flowback) to the facility and limit the power import from the grid
o Power generation selection is gas generators fueled by associated or produced gas from production. Gas flowback from

the gas injection wells is also used to generate additional power and minimise the power import from the grid. This

combination provided the most efficient generation of heat and power throughout the life of operation. A connection to
the local power grid is required to allow for power import in the event of a shortfall.

o Flow assurance will be considered to maintain the crude above wax appearance and to deal with potential emulsion

issues in both the initial production and Phase 2 production facilities.
e Produced water will be treated and reinjected back into the formation via the injection wells for reservoir pressure

maintenance and sweep.
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8.3 Processing Facilities Concept

The detail design of the surface facilities for the initial phase of 20 kstb/d and later phase of 50 kstb/d will be completed based on
the peak flow rates as shown in Table 8-1 and Table 8-2 respectively.

Toble 8-7: Fluid Copocities for Phose 1

Toble 8-2: Fluid Capocities for Phose 2

8.3.1 Early Oil Processing Facility (Phase 1)

During Phase 1 oil will be produced from Block 10BB from total of 24 producers wells and water injection will be carried out at the
same time into 24 injectors wells. Four well pads will be utilized for drilling and each well pad will be completed with 6 producers
and 6 Injectors. Where possible existing wells completed during the EOPS project will be utilized to minimise additional drilling.
These well pads will be Amosing 1, Amosing 3, Ngamia 3 and a new pad, Ngamia 11 as shown in Figure 8-1.
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Oil Production 20,000 stb/d

Produced Water Year 1-5: 30,000 bwpd

Gas 5 MMscfd

Make-Up Water 30,000 bwpd

Parameters Peak Flowrates Units

Oil Production 50,000 stb/d

Produced Water Year 5-25: 200,000 bwpd

Gas 20 MMscfd

Make-Up Water 75,000 bwpd

Parameters Peak Flowrates Units
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Figure 8-7: Wellpods loyout for lnitiol Early oil Production

The facilities will be designed to meet the following specifications in Table 8-3

Toble 8-i: the ond

10,000 stb/d

3.5 - 4 MMscfd

14,000 bwpd

14,000 bwpd

30-33%

62 - 67 degC

74 - 76 degC

42 - 48 degC

0.69 bara

0.75 bara at 76 degC

0.5 volo/o

so lblMbbl

80'c

10 barg

Oil Rate

Gas Rate

Prod Water Rate

Water lnjection max

Wax Content

Wax appearance Temp

Wax disappearance Temp

Pour Point

RVP requirement

TVP

BSW

Salt

Delivery Oil Temp

Delivery Pressure
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8.3.1.1 Description of the lnitial Ea?ly oil Facilities (phase 1)

The EPF configurations for the Amosing Field and the Ngamia Field (Figure 8-2) will be very similar and the key components and
design features are outlined in the following paragraphs.
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Figure 8-2: Process Flow Diogram (PFD) for the Phose 7 oilfacilities

8.3.2 Pipeline from Well pad to EPF

From each well, the production effluent is planned to be artificially lifted with Electrical Submersible Pumps (ESp) . production from
different wells are gathered to one wellpad (2 pads in Amosing field and 2 pads in Ngamia field) from where it's further routed to
the early processing facilities. The pipelines will be heat-traced to ensure flow assurance and mitigate wax formation, with
provisions in place to allow flushing of line contents during extended shutdowns.

8.3.3 Three Phase Separation

At the EPF inlet, the effluent is heated to above the wax appearance temperature. Subsequently, the well effluent is conveyed to
the first-stage separator. This separator is a three-phase horizontal unit designed to separate flashed gas, oil, and water. The
outputs from this separator are as follows:

- The flashed gas is directed to the fuel gas network in routine operations or to the high-pressure flare (during startup or
abnormal operations only).

- The water is routed to the produced water tank and then further water treatment.
- The crude oil is forwarded to the second-stage heaters and separators.

The further stages of separation are intended to stabilize the crude oil by achieving the targeted Reid Vapor pressure (RVp) and
True Vapor Pressure (WP), as well as to reduce the BS&W content to below 8-L0% by volume.

8.3.4 Crude Dehydration (HeaterTreater)

The dehydrator is an electrostatic coalescer designed to facilitate the separation of produced water and crude oil. lt is a horizontal
vessel equipped with high-voltage electrodes that promote the coalescence and separation process. This stage is specifically
designed to reduce the Basic Sediment and Water (BS&W) content as well as the salt concentration in the crude oil. The application
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of an electrical charge to the crude oil causes particles from the discontinuous phase to migrate, become electrically charged, and
be attracted to oppositely charged particles, thereby enhancing separation.

.-The 
separated produced water is discharged under interface level control and is subsequently routed to the Produced Water Surge

Tank. The treated crude oil, with a Basic Sediment and Water (BS&W) content of less than O.5% by volume, flows from the
dehydrator under pressure control. The dehydrator operates at a pressure higher than the crude oil's bubble point, and at a

temperature of 87'C. From the Dehydrator, the crude is directed to the final crude oil storage tank.

8.3.5 Water treatment

Produced water from separation and dehydrator, and possibly crude storage, is transferred to the Produced Water tank. Any free
oil settling in this tank can be periodically pumped to the Slope tank. Water from the Produced Water Surge Tank is pumped to the
Water Treatment unit for further processing. The oil droplets are separated from water by filtration and floatation. The clean water
is withdrawn from the vessel's bottom under pressure control. A media filtration unit: composed of two vessels equipped with
fixed media filters for finishing the water treatment and meeting the oil-in-water requirement for water reinjection. The multi-
stage design allows for high separation efficiency in a compact footprint.

8.3.5 Water lnjection

The treated water from the Produced treatment package is transferred to the Produced Water Storage Tank, which acts a buffer
for the system volume. Water is then boosted to 190 barg for water injection via the Water Booster Pumps (2x100%) and lnjection
Water Pumps (2xtO0%\.

8.3.7 Crude Oil Storage and Transfer

Stabilized & dehydrated hot crude oil from the dehydrator package is routed to the existing on-site Crude Oil Storage Tanks under
level control, via the crude pre-heater for cooling for storage. To prevent wax formation, each storage tank is equipped with a

steam coil designed to maintain the crude oil temperature above the wax appearance temperature. Steam is provided for heat
from a steam generator. Crude from the storage tanks is offloaded to tanker trucks by the Tanker Loading Pumps after metering
using bottom loading arms at four (4) loading bays. Loaling operations will take place at night due to travel restrictions between 6
pm and 6 am. The crude oil will be trucked to Mombasa port. Bottom loading gantry are considered in the design for safety.

8.3.8 Wax Mitigation

Wax appearance temperature and disappearance temperature being high (64.5 - 76.2"C1, the temperature of crude oil lines will
be maintained above the wax appearance temp (WAT) throughout the system. Stagnant sections like instrument impulse lines,
PSV inlet linB. critical instrument tapings and bridles, drain lines and piping dead legs will be electrically heat traced to avoid wax
formation due to heat loss to ambient.

During extended shutdowns, oil shall be displaced to the storage tanks and the system flushed with hot water or diesel where
necessary to minimize the heat tracing power and diesel consumption requirements. ln order to mitigate the risk of wax deposition
during periods when the wells are shut in and fluid flow is interrupted, arrangements will be provided part of the design to flush
the flow lines back to the early oil facility as preventive measure to avoid wax buildup and maintain flowline integrity. The flushing
process involves. Requirements for flushing frequency, water / diesel volume, and potential alternatives such as heat tracing will
be evaluated and finalized during the detailed engineering phase.

8.3.9 Power Generation

For a proposed facility, a dedicated Gas Power Generation system on N+1. basis is considered for each EPF. Similarly, a Diesel

generator is considered for Black Start-up/Emergency. Produced gas will be treated in a Fuel Gas Conditioning system which mainly

comprises of Fuel Gas KO drum, Electrical heater, heavy hydrocarbon removal, particulate matter/aerosol filters etc. Details of the
same will be finalized during detail engineering stage. Selection of Gas generator supplier will be made carefully considering fuel
gas compositions, emissions and turndown capacity. Finally, a connection will be required from the national grid as well to the
main camp and main facilities sites.

8.3.10 Venting and Flaring

The venting and flare systems are designed to safely dispose of hydrocarbon gases released from the process during normal

operation e.g. atmospheric pressure venting and under plant startup-up, emergency and process upset situations. The flare system

is to be a ground flare. All discharges from atmospheric vents shall be routed to a safe location. However, during routine operations,
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hydrocarbon gas will be utilized for power generation as well as fuel gas to the direct heating burners. Any low-pressure gas which
cannot be utilised nor economically viable to process and store or re-inject will be routed to the flare.

8.3.11 Closed Drain

The open drain system should be minimized as far as practicable. As a minimum, all skids shall be provided with a drip tray and a

low point to allow for connection to a vacuum truck or hard piped to an open drain system.

8.3.12 Utilities

The following utility packages are provided to support the facility:

. Fuel Gas Package

. Flare system

. Closed Drain Drum & Pumps

. lnstrument Air Package

. Chemical lnjection Pump Skids

. Diesel storage tank and pumps

. Nitrogen bottle rack

The flash gas stream from the HP Separator is routed to Fuel Gas Package via pressure control valve. The flashed gas stream is first
sent to Fuel Gas Scrubber to separate out the condensed liquids. The Fuel Gas Scrubber is a vertical two-phase separator operating
at -6 barg. Fuel gas header pressure is maintained by a downstream pressure control valve. Fuel gas will be used for power
generation and heating, blanket gas and purging.

A single flare system will be installed to collect any excess gas during process upsets along with any emergency discharges from
PSVs and route these to the flare KO drum. Gas from the flare KO drum will be routed to the flare system for safe disposal and any
liquids will be pumped to the LP Separator. Flare gas is routed to the Enclosed Ground Flare for disposal. The ground flare is an
enclosed flare stack with multiple flare tips, air control dampers and ignition pilots. The flare KO drum shall also be sized to provide
volume for closed drain liquid. When draining is necessary, the vessel inventory will be reduced to low level and nitrogen will be
used for prLssurized draining. Drained fluids are then returned to the process using the Flare KO Pumps. As the closed drain system
is to be flushed under pressure (N2 sweep), all closed drain pipework is above ground.

Compressed air for the EPF users will be provided by a dedicated instrument and utility air package. The package will be of
conventional, OEM standard design and consist of lead/lag air compressors, 2 x 1,OO%o instrument air dryers and j. x 100%
instrument air receiver.

Chemical injection pump skids will be provided for the following chemicals:

. Corrosion lnhibitor

. Demulsifier

. Deoiler / water clarifier

. H2S Scavenger lnjection (Amosing 24)

8.3.13 Electrical & Control System Description

8.3.13.1 Area Classification

Hazardous area classification shall be undertaken, and all hazardous area field instruments & electrical equipment shall be designed
to Zone 2, Group llA, and T3 Hazardous area (lEC or ATEX). Safe area instruments & equipment shall be non-hazardous area
certified.

The facility shall include electrical power generation sufflcient to meet the demands of the facility, in the form of a N+1 engine
generators. Electrical distribution will be provided by a Low Voltage (LV) Motor Control Center (MCC). The MCC, switchgear and
other electrical equipment will be installed in a prefabricated containerized electrical cabin.

8.3.13.2 Control & Shutdown System

The facility shall work interestedly to oversee the following subsystems:

o Process control, alarm, and monitoring
o Emergency shutdown system (ESD) for emergency shutdown, executive action, and trips
o Fire & gas system (FGS) to detect the occurrence of fire/flame
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Fire and gas detection will be provided by means of field mounted lR type fire and flammable gas detectors strategically located
throughout the facility. Fire and gas detection will result in facility shutdown, depressurization etc. as defined on the C&E matrix.
lnternal communication at the facility will be via handheld radio.

8.3.14 Laboratory

A lab cabin will be provided and will provisionally include the following equipment as minimum for on-site performance monitoring
or troubleshooting:

o BS&W analyser Oil BS&W

o RVP analysis Oil RVP

o Oil-in-water analysis Produced water OIW

Analyzing equipment will be provided in accordance with fit for purpose OEM standard specifications.

8.3.15 Fire Fighting Philosophy

The EPF is designed based on a "burn-down" philosophy. As a result, no dedicated active firefighting system has been provided
within the EPF infrastructure. Portable fire extinguishers will be strategically placed throughout the facility to address small-scale
or incipient fires and to provide first response capability. Containerized cabins for control & electrical rooms will have smoke and
fire detectors connected to facility F&G system. Detection will result in facility alarm, and no passive fire protection (PFP) is

considered for the early production facilities. There will be a standby firefighting truck at the site to deal with fire based

emergencies.

8.4 Centra! Processing Facility (CPF)for Ramp-up Production (Phase 2)

The principal purposes of the CPF will be to:

. To Increase the production by addition by brining online wells from different fields

. Have a central single processing facility (hub) which will be installed on permanent basis to serve over life of the field

. Separate the crude oil from the produced water and associated gas

. Stabilize and dewater the crude oil to meet the crude export specification

. Treat the produced water and make-up water to meet the required re-injection specification

. Utilize associated gas for generation of electrical power

. Re-inject excess gas into the reservoir preventing the requirement for continuous flaring during normal operation

The Central processing facility (CPF) in the second phase of development will be capable of processing the oil, gas and water as

indicated in Table 8-4. Produced fluids from each field will be transperted via infield gathering network to a CPF situated in the
Ngamia area. Well pads at thefield locations are not normally manned and only attended with routine surveillance visits. Control
and monitoring of key parameters is from the Main Control Room in the CPF.

Table 8-4: CPF the Phose 2

The gathering network will be buried. The southern fields will have fou r trunklines, one trunkline each for Ngamia, Ekales, Amosing,
Twiga. The northern fields have a single trunkline from Etom and Agete. Smaller flowlines connect individual well pads and to
the trunklines. The production trunklines and flowlines are designed for pigging.

Water used for injection will be a mix of treated produced and make-up water. Make-up water will be delivered to the CPF via a

dedicated pipeline running from a new abstraction facility at the Turkwel reservoir.

The surface facilities require a supply of power and heat to support production. Electrical power will be generated at the CPF

utilizing produced and associated natural gas as the primary fuel. Power users will include artificial lift, water injection pumping,
gas compression, electrical loads for the CPF and Central Facilities Area (CFA).
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Electrical power will be supplied from the CPF substation to the well pads via overhead transmission lines (OHTL) which will
follow the right of way of the pipeline networks. The routing will be finalized during detailed design.

The aim of the facility is to be self-sufficient in terms of power generation and heating, however due to peak demand exceeding
installed capacity, an external power source is required. To ensure a secure supply of power is available through the life of the
development, a connection to the Kenyan grid is required from day one of the facility operation.

The processing facilities will be designed to optimally handle life of field production profiles. The size of equipment will be
maximized to remain within the constraints set by the transportation envelope. Representative crude properties for fields are
shown in Table 8-5. These are average values per field.

Toble 8-5: Field crude

Due to the nature of the oil properties a robust wax management strategy will be required from the reservoir up to and through the
processing and export facilities. For the productlon wells, the system will be designed to maintain a flowing temperature above
the WAT at a minimum temperature of 54'C. Detailed wellbore heating and wax deposition studies indicate that downhole electric
heating will not be required. Chemicals and demulsifer injection will be the primary flow assurance strategy to mitigate the wax. Hot
water circulation will be utilized when required after a long period of shutdown, however the selection of the artificial lift has been
optimized to avoid a need for the hot water at the production wells. ESP/ESPCP's will be selected as the main artificial lift mechanism
for various reasons especially this will enhance the productivity, reduce the OPEX and CAPEX over the life of the field. The injection
wells are designed for hot injection water to ensure that the injection temperature at the sand face is above the wax dissolution
tem perature.

ln the CPF, pipework and vessels will be insulated, and heat traced where required to retain heat within the process. The temperature
throughout the oil separation train is maintained above the Wax Appearance Temperature (WAT). Any wax particles which are
present in the production fluids will be re-dissolved in the first stage separator by heating to a temperature above the wax dissolution
temperature (WDT). The separation system will use a hot water recycling loop to condition the fluid mix to 80% water cut to achieve
the BS&W specification. There will be provision for demulsifier injection as required. After oil-water separation and oil stabilisation,
the oil will be cooled and stored at 64'C (WAT) in the CPF oil storage tank. The process system and storage tanks will have the
capability to heat up to 76'C (WDT) should any wax build-up be observed.

8.4.1 Description of the Ramp-up Production Facilities (phase 2)

During the production ramp-up phase the fluid produced from the wells will be processed via the CPF (Figure 8-3). The key processing
components and design features of the CPF are described in the following paragraphs.
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Figure 8-3: CPF overoll block flow diogram (FEED phose)

8.4.2 Slug Catcher / Degasser vessels

The reservoir fluids from the five trunklines will arrive at the CPF at approximately 10 barg. The combined fluids will be split
between three slug catchers / degassers which perform bulk three-phase separation and collect any slugs which may develop in

the pipeline. The water will be routed to the produced water treatment system, the gas will be routed to compression and the
wet oil is routed to the crude oil separation system. Provision for sand jetting and sand removal facilities will be provided in the
slug catcher / degasser vessels. Sand removed during jetting will be sent to the Primary Sludge Tank for further processing.

a

8.4.3 Crude Oil Separation and Stabilisation

The crude oil separation unit will be designed to:

. Break emulsions for oil water separation by using demulsifiers and heat tracing where required

. Process the crude to encompass dewatering, degassing and stabilisation using a staged process

The fluids leaving each slug catcher / degasser will be fed directly to one of three parallel crude oil separation trains. Each train
will mainly comprise a 1't stage separator, hot water recycling pump and heater. The oil will be combined, and the flow witlbe
split to two parallel dehydrators/desalters, The oil will then be commingled and stabilised.

The 1't stage separator will be a three-phase separator designed to separate the bulk of the produced water. A portion of the
produced water outlet stream will be used to artificially increase the water cut to 80% at the separator inlet to aid emulsion
breaking and separation. The water will be pumped via the Hot Water Recycle Pump. The hot water recycle loop will be pumped

through a Recycle Water Heater to achieve the wax disappearance temperature (WDT) of 76"C in the combined inlet fluids to
melt any wax that may be present. The separated water will be routed to the produced water treatment train and the flash gas

will be routed to compression. Provision for sand jetting and sand removal facilities will be provided in the L'tstage separators.

The crude oil from the separator will be routed to the dehydrator/desalter where further separation of the crude oil / water
emulsion will be achieved by electrostatic coalescence and the BS&W and salt content will be reduced. The produced water
will be routed for treatment prior to re-injection.

The crude oil will then be sent to the heater prior to the stabiliser. The heater and stabiliser are designed to achieve a target
WP specification suitable for storage (Table 8-6).
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Maximum Reid Vapour Pressure Referenced at 100'F

Maximum True Vapour Pressure at Storage
Temperature

Maximum Co2 Content

Maximum Bulk Sand And Water (BS&W)

Maximum Salinity

Maximum Total Sulphur

Maximum/Minimum Delivery Temperature

Maximum/Minimum Delivery Pressure

10 psia

0.76 bara

0.1 mol%

0.5 vol%

50 tb/Mbbt

0.1 wt%

64 I 76'C
5 / 10 barg

Parameter Value

Table 8-6: Crude oil

8.4.4 Crude Oil Storage and Export

On-spec oil will be routed to the On-Spec Crude Oil Storage tanks. The tanks will be provided with insulation and heating coils to
maintain the crude oil temperature. Three days of crude oil storage will be available in five tanks. Online analysis at the inlet to the
storage tanks will allow for the crude oil quality (TVP and BS&W) to be verified before dispatch via roads / rail. The crude oil export
will be pumped and metered to fiscal quality in the oil export metering package before entering loading onto the tankers.

Off-spec oil will be diverted to the Off-Spec Crude Oil Storage fixed roof tank. When capacity allows the oil may be pumped back
to the inlet production manifold for reprocessing. The Off-Spec Crude Oil Storage Tank is also key for start-up and shut- down as it
provides a facility to drain or flush portions of the gathering network.

8.4.5 Associated Gas

Three stages of gas compression are proposed based on the operating pressures of the oil separation process. Associated gas
production will be used as fuel gas for power generation. The heating of the make-up water will be the largest process hdating
duty.

ln the initlal years of operation, the predicted associated gas flowrate is similar to the required demand for fuel gas. The remaining
gas (excess gas) declines over the life of the field until the facility becomes gas deficient. No continuous flaring during normal
operations is planned. As the field becomes gas deficient the ability to recomplete the initial Phase L wells to provide access to
known gas accumulations may be used to offset OPEX costs associated with power import (Section 6.2.1).

8.4.5 Produced Water

The produced water is treated and then combined with the makeup water from the Turkwell Dam and reinjected to the reservoir.
The produced water will be separated from the crude oil and treated to meet the specification for re-injectlon water.

The make-up water will also be treated and heated up to the minimum injection water temperature. The two water streams will
then be combined and pumped back into the reservoirs at a suitable matrix injection pressure. Produced water from all sources
will be combined and routed to the produced water treatment system. Due to the tight solids water specification three stages of
water treatment are required.

The recommended solution is primary treatment of produced water degassing followed by produced water settling tanks;
secondary treatment of induced gas flotation (lGF); tertiary treatment of multimedia (nutshell) filters to meet the required
specification. Off specification water will be routed to the Off-Spec Water Tank or disposed in a waste disposal well.

8.4.7 Water lnjection

The treated produced water will be combined with treated make-up water en-route to a single water injection buffer tank. The
injection water is pumped via two stages of pumps (booster and injection pumps) to meet the required discharge pressure.
The injection water will be exported from the CPF at 210 barg feeding two trunklines before distribution to the individual well
pads. The target temperature is above 90 "C in the initial years of operation, after which the well pad temperature requirements
are relaxed.

8.4.8 Utilities

The development has a high power and heat demand per barrel of oil produced due to the requirement to provide artificial
lift, manage high water cut and the reservoir fluids high wax content. Emergency power supply will be provided by a diesel power
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generator set which automatically starts to supply emergency and essential loads to the CPF in the event of main power
disturbance / failure. lt will provide power back up in the event of the unavailability of erther main generation or grid supply.

Heat integration will be-optimized to minimise energyconsumption. Hotstabilised oil will becooled against produced waterand
make-up water streams to recover heat back-into the process. Process heating will be provided by a pressurised closed-loop
system using a mineral oil-based heating medium.

An overview of the CPF layout is provided in Figure B-4
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Figure 8-4: CPF loyout

8.4.9 TransportationExport

The crude oil produced during Phase 2 will be transported by oil road tankers / rail from Lokichar to the KPRL refinery for
storage and further export via the jetty. The export and transportation details are covered separately in Section 9.

8.4.10 Technical Safety

The CPF facilities shall be designed, engineered, built, installed and commissioned in accordance with the applicable Codes,

Standards, Specifications and local Regulatory requrrements and industry good practice. The project has completed the
following as part of the FEED Hazard and Operability (HAZOP), Quantitative Risk Assessment (QRA), Hazard ldentif ication (HAZID),

Environmental lmpact ldentification (ENVID); lnherently Safer Design (lSD) principles; Fire and Explosion Hazard Analysis, and

Safety lntegrity Level (SlL) / Layer of Protection Analysis (LOPA).
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8.4.11 lntegrated Control and Safety System

The Phase 1 EPFs will have safety control system to ensure that the process remains within the design envelope. Thisgrstem
will be simplified fit for purpose pneumatic or equivalent control system which will have executive actions based on the
designed cause and effects (C&E). However, for the Phase 2 development an lntegrated Control and Safety System (ICSS) will
be used for control and safeguarding of the well pads and CPF. The ICSS is the overall integrated automation system which will
comprise the Process Control System (PCS), Emergency Shutdown System (ESD) and Fire and Gas System (FGS).

8.4.12 Telecommunications Systems

The Telecommunication system shall provide safe, secure and reliable communications for the manned and unmanned
facilities. lt provides the main and alternate (back-up) communication links to maintain the safety, integrity and security of voice,
data and video circuits between the facilities. The telecommunication and security systems will provide the means of remotely
monitoring and managing the complete range of activities undertaken in and around the CFA facilities.

8.4.13 Central Facilities Area

The Central Facilities Area (CFA) will be the center of construction activities with construction activities occurring at the CFA, well
pads, make-up water abstraction/pipeline, infield infrastructure and infield network locations. The main construction camp,
laydown area, CPF, waste management, permanent camp and drilling support facilities will be located at the CFA. The CFA layout
developed during the FEED phase is shown in Figure 8-5.

The CFA will include the CPF, integrated waste management facility, permanent camp, ancillary area (warehousing, workshops,
fuel station, medical facility, emergency response facility). The central facilities area will also include an area for drilling
requirements and temporary facilities to support construction including a main camp, main drilling camp area and construction
laydown area.

The infield access roads consist of public roads, spur roads and facilities internal roads. High traffic roads shall be surfaced with
asphalt whilst gravel shall be utilized for lower traffic roads. Where practical it is intended to align the roads with the inter-
connecting network corridor. To sup-port the construction and operations phases an airstrip and associated facilities will be
required.
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8.4.14 Water Requirements

The Turkwel Dam has been selected as the preferred option for a strategic water supply (Figure 8-5). The make-up water will be

used to supply the Central Facilities Area (CFA) and local communities with the required water &mand.

Construction water will initially be provided from groundwater boreholes, prior to completion of the Turkwel Dam pipeline.

Presently the water source prior to first oil is the 10 existing water production boreholes in the South Lokichar area. lf they were
all brought into service, the total yield would be 1,550 m3ld, 9,812 bwpd.

Forecast construction water demand will exceed the available borehole capacity, therefore it is of critical importance that the
make-up water pipeline and associated infrastructure is installed in time to meet the project water demands. lf required, a

temporary water extraction point at an alternative location will be used to transport water via truck.

The peak make-up water requirement is 60k bwpd. The peak water production during later stage of the project is 200,000 bwpd
which will be treated and then reinjected for reservoir sweep and voidage replacement. The additional make up water will be

added from the Turkwell dam water where the peak requirements are estimated 60,000 bwpd.

The make-up water pipeline will include six community offtakes along the route. The supply of water to communities will be

maximized within the hydraulics of the system ensuring that the project water demand can always be satisfied. Development of
the community offtakes and reticulation systems will be managed by the responsible Government bodies.
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Figure 8-6: Moke up woter supply pipeline route

8.4.15 Power requirements

The bulk of the project power requirements are generated by gas generators powered by associated gas. However, for periods
of peak demand and as a back-up when these are ru)t available, a connection to the Kenyan grid is necessary. Grid connections
are required in Turkwel Dam for water abstraction and the CFA, including the CPF, well pads and camps infrastructure. The
Phase 1 EPF facilities are conceptually designed to consume 4MW per facility which translates into 8MW for both EpF facilities.
The Phase 2 Central Processing Facility (CPF) is expected to have a peak power demand of 34 MW.

The Water Abstraction Area will be located at the Turkwel hydropower reservoir. The Water Abstraction Area requires power to
pump water for water abstraction from the reservoir. Power will be distributed to the following users in the CFA and at the well
pads:

. Artificial lift for well production

. CPF - Oil processing, water treatment and injection
o Accommodation camps

' Associated lnfrastructure - Drilling and construction laydown areas, Waste Management facility and Ancillary Area
. Lokichar Export Facility (LEF) - 1.'t Pump station of the Midstream Export Pipeline located at the CFA

A local substation will be constructed by KETRACO, local to the CFA, as part of the Turkwel to Lokichogio transmission line
expansion project. The substation will contain a 220kY/ 33kV stepdown transformer. The EPCC Contractor shall be responsible
for all design and installation of equipment from the secondary side 220kV/ 33kV transformer.

8.4.15 Project Execution Methodology

The Upstream Project will be executed by a single Engineering, Procurement, Construction and Commissioning (EpCC)
contractor. This will minimise the number of project interfaces and provide greater control of the project cost and schedule. The
EPCC costs form part of the Upstream Capex. To assist with management of the EPCC contractor, a Project Management
Consultant (PMC) will be appointed to provide the necessary personnel, processes and quality assurance systems to ensure the
EPCC contractor designs, builds and commissions the facilities as per the basis of design and detailed contract requirements.

SOUTH LOKICHAR BASIN . FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 233



The PMC will manage the key interfaces between the EPCC, the Well Engineering contractors, and the Midstream Pro.ject

8.4.17 Logistics - lnterface between Upstream and Midstream Projects

The logistics and transportation required for a project of this size, scale and complexity will require the application of all modes of
transport including sea, air, road and rail (Figure 8-7). The remote location of the project site, the condition of current logistics
infrastructure and the distances from port and industrial centers add to the complexity of project logistics. Both materials and
personnel logistics are required to support the project during the development and production operations phases.
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Figure 8-7: Project logistics ond tronsportotion infrostructure schemotic

The primary port of import for sea cargo will be Mombasa port, with Lamu and Dar es Salaam ports considered as contingency
ports. Mombasa port has container and bulk handling facilities and can handle the approximately one million tonnes of project
materials expected to pass through the port. To ensure the efficient import of project materials a dedicated project clearing system

must be established at the port and at a bonded facility closer to the project site. Mombasa port is approximately 1.1"00 km from
the project site and to ensure efficiency of logistics and transportation, it is anticipated that where possible and commercially
viable, cargo capable of being accommodated by the Standard Gauge Railway (SGR) will be transported from the port by rail to a

bonded facility in Suswa.
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The preferred road route to the project site is depicted in Figure 8-7. The route runs from Mombasa port to Nairobi and onwards
through the rift to Eldoret via Nakuru. From here the routing follows the 41 to Kitale over the Kainuk Bridge into Turkana County.
The road transportation envelope is set out in Figure 8-8 and shown in Table 8-7.

Toble 8-7: Moximum Rood

Notes:

1. Maximum tonnage per axle in Kenyi = 8 tonnes

Figure 8-8: Maximum rood transportotion envelope

The project logistics philosophy is that the Upstream Contractor, Midstream Contractor and Wells Contractors will each
manage their own logistics from point of manufacture/collection to the project site location. The Project shall consider
establishing a Logistics Coordination Centre in Kenya, to assure that logistics activities are conducted in compliance with project
requirements, project schedule and statutory requirements.

8.4.18 Construction Philosophy

The Construction Philosophy for the South Lokichar Project shall support the construction of oil and gas facilities in a remote
location. The primary construction goals and objectives are to:

o Construct facilities & infrastructure which are fit for purpose
. Complete the Project in a systematic sequence that supports a safe, efficient, and timely start-up and completion
o Reinforce HSE as a core value and energetically promote a secure work environment with an overall goal to

achieve completion of the Project without incident or injury
o Ensure schedule certainty and seamless integration between Engineering, Procurement, Fabrication,

Construction, Commissioning, Start-Up, and lnitial Operations
. Ensure that the Project is constructed to the required quality standards; and build quality into every step of the work.
r Establish and maintain strong, socially responsible, positive Community Relations
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Comply with the Local Content requirements as per applicable laws, maximise Kenyan employment, training and
hiring locally

Optimise the potential for Kenyan companies to deliver services competitively and competently to the Project

Minimise disruption to the flora and fauna within the South Lokichar Basin by keeping the temporary works footprint
as minimal as feasible, using low noise construction equipment wherever possible and optimising road traffic for
construction equipment, labour and materials.

The construction of the South Lokichar Project will require specialised construction capabilities due to the nature and location of
the work. The selected EPCC Contractor shall conduct their own Constructability Study, which will examine the availability and
suitability of in-country labour and supervision, suitability of in country vendors and subcontractors, access to the site, logistics
capabilities, climate and weather conditions, the environmental constraints and requirements and the availability of raw
materials. This shall be done as priority upon award to inform the EPCC Contractor's Project Execution Plan. Although these studies
have been conducted to date by KJV, it is necessary for the EPCC Contractor to validate and make their own conclusions.

As a priority, following contract award, detailed studies will be conducted by the EPCC Contractor to determine the most efficient
and cost-effective construction methodology for the Project. lnitial studies indicate that the most cost-effective method is a
"hybrid" model comprised of the following:

. Stick Build (traditional construction) majority of structural steel and piping

. Modularised more complex structural steel and piping components (PAR's; PAU's; Skid Mounted) to allow for accelerated
completion

. Pre-assembled structural frames and piping for CPF and well pads

. Pre-assembly of main racks for the CPF area at ground level and then lifting into position
o Prefabricated pipe & pre-insulation (for the pipeline network)
o Elements of the civil and piping works shall be considered for prefabricated locally, either at site or regional facilities

The Project will follow the typical construction sequence for onshore facilities:

. Enabling Works: Pioneer camp, quarries, batch plant, temporary water system establishment, 
".."rr'ro.d 

construction
and site preparation

. Early Works: Construction of well pads, CFA & CPF civil works, construction camp and temporary facilities establishment,
water abstraction facility/pipeline construction, airfield construction and infrastructure construction

. Main Works: Construction of CPF, ancillary area and well pad facilities, lnter-connecting network, lntegrated Waste

. Management facilities (IWMF) and permanent camp

. Commissioning, Testing & Handover at First Oil: Commissioning of First Oil facilities and handover to Operator

. Construction Project Completion & Handover: Completion-tf post first oil well pads, commissioning of well pads and

handover to Operator

The project will develop a quality management system to manage quality through all phases of the project including:
engineering, manufacturing and construction. Quality Assurance and Quality Control systems and dedicated Quality Management
personnel will be put in place to ensure quality.

8.4.19 Commissioning, Testing & Handover

Commissioning & Testing shall be performed by the EPCC Contractor, witnessed and accepted by the Operator. The overall
commissioning & testing of the project shall be optimized by breaking the Unit / Plant into logical Systems and Sub-systems with
associated milestones.

Systems Planning Approach

. A system-based planning approach shall be implemented to enable a prioritised structured and systematic approach

to allow clear definition of commissioning and subsystems to allow prioritized construction completion, pre-
commissioning and commissioning for the planning and execution of Pre-commissioning, Commissioning and Handover.' rh e svs'ie m s', " 
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8.4.20 OperationsPhilosophy

The qperations philosophy sets out the basis by which the South Lokichar development will be operated and maintained. The
operations philosophy sits above more detailed procedures and plans that will be developed prior to start-up and operation of
the facilities and will support additional operations and maintenance processes including statutory compliance as they are
developed.

The assets will be operated in complete compliance with all applicable laws, regulations, standards and permits including the
PSCs, the Contractor's corporate policies and local policies, procedures, specifications, rules, standards and guidelines. The
primary operational objectives will be that the facilities will be operated and maintained in a manner that protects the people
and the environment whilst at the same time ensuring high production availability. The key is identifying at an early stage the
fundamental requirements of operations including lessons learned that are crucial to a successful development. Operations
input is key in all stages of the project going forward, to constantly review operations and maintenance implications and to ensure
that the operations strategy and philosophies are being met. Operational requirements are primarily based on best practice,
lessons learned, and experiences transferred from global operations. This provides the criteria for operation verification in both
design and execution; these should include:

. Operating EHS performance will be duly considered and consistently incorporated intc design

. Maximum life-of-asset value will be sought through design selections that optimally in:elrate capital and operating costs

' Operations staff will become highly competent and knowledgeable of the design and operations details in advance of
start-up, to more safely and efficiently support commissioning and better prepare for the initial and longer-term
operations.

The goal is that the assets should be able to achieve and maintain bench-marked top quartile EHS availability and operating cost
(OPEX) performance. The development will be set up as an asset-based production operations organization. The venture set-up
related organizational framework for production operations can be divided into the followin6; main categories:

. Nairobi based operational support establishment

. The field establishment lead by Contractor staff employees.

. Externally sourced support services

A detailed Operations resourcing plan will be established prior to the Operate Phase which wi I be influenced by two key external
factors; the green-field nature of the development with an absence of an oil-industry related services industry in Kenya and the
Kenyan Government's Poliry towards the development of national content.

8.4.21 Decommissioning

This section provides an overview of the decommissioning activities that will be undertaken both after construction and once
individual facilities cease operation. Decommissioning refers to the dismantling, decontarnination and removal of process
equipment and facility structures and any appropriate remediation. The likely decommissionin3 activities would be focused on:
. Production and injection wells with corresponding well pads

. The inter-connecting network

. Surface facilities in the Central Facility Area

. Other outfield infrastructure

Decommissioning will be undertaken in accordance with Kenyan legislation and applicable standards. Decommissioning costs will
be assigned in accordance with the license obligations and have been included in the economic assessment of the development.

Decommissioning costs have been based on an allowance of 6% of project CAPEX. Assuming trere is no other use for infield and
outfield facilities, all structures including production, processing, treatment, storage, pumping, power, and related infrastructure
facilities will be dismantled for recycling, sold for scrap, or disposed of properly. During de:ailed engineering, the design will
consider the need to facilitate future decommissioning. The design will also allow for routine monitoring and inspection to ensure
that there is sufficient information on the in-situ condition to support decommissioning. Key considerations for decommissioning
(both after construction and following the conclusion of operations) may include:

. Site reclamation

Extent of restoration and revegetation

Road access

Disposal of contaminated materials and residues

a
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Decommissioning of the wells, wellheads and well pads can be found in Section 7.2.11.

Buried production pipelines will be drained, cleaned, filled with an inert substance, capped, and abandfred in place, subject to
ESIA and regulations approval. lf deemed advisable, and following a risk assessment such ESIA, productions pipelines in some
locations could be removed at the end of field operations.

All production facilities, and associated equipment, will be dismantled and scrapped, or disposed of in compliance with applicable
regulations. Reusable components will be reconditioned or recycled for future use with permission from the government. The

actions taken during abandonment of the onshore pipeline will ensure that it does not become a potential source of contamination
to surface water or groundwater and will not act as a conduit for surface water or groundwater. Natural vegetation growth will be

encouraged along the pipeline land easement. lnduced access management controls will be left in place along the pipeline land
easement and ownership transferred to the government, as appropriate.

ln most cases, roads used by the project are part of the existing infrastructure and no action will be taken. Where a new road adds
little or no value to the existing infrastructure, the road will be abandoned and reclaimed, in consultation with the appropriate
Roads Authority. Disturbed areas will be returned to natural contours where possible. Areas of high erosion will be identified in the
field and treated with special design measures that may include anti-erosion mats or mulching. Compaction of the subsoil will be
relieved by scarification in areas of disturbance

Each site with the potential for hydrocarbon contamination will be identified, characterized, and assessed for contamination.
Contaminated soils will be removed and replaced with clean fill or remediated in situ in accordance with applicable regulations and
standard industry practices in place at the time of actual decommissioning. Remediation and/or treatment methods will be selected
based on proven and effective technologies that will minimize or eliminate the potential for further contamination of the
environment.

Containers such as empty drums, portable tanks, and storage bins will be returned to vendors; cleaned and recycled; cleaned and
crushed for scrap; or land filled. Fluids and/or sludge from process vessels, storage tanks, and the pipeline will be recovered and
properly disposed. Any hazardous materials will be packaged, labelled, and taken to the project's hazardous waste facility for
disposal. Project solid waste landfills will comply with a final closure plan.

Decommissioning plans will be developed based on existing legislation, facilities and best practice and will be submitted upfront
for approval to Authority.
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9 MIDSTREAM PROJECT

9.1 Why Trucking and Rail?

ln March 2023, TKBV submitted a Field Development Plan for upstream facilities, wells, and the Lokichar to Lamu Crude Oil Pipeline.
The plan estimated a requirement of USD 3.5 billion to achieve first oil, with an expected production rate of 120,000 barrels per
day for five to six years. After Total Energies and Africa Oil withdrew from the joint venture, and given challenging market
conditions, securing project financing became increasingly difficult. Tullow had emphasized the need for a strategic partner to
advance the project. ln 2024, the Government of Kenya provided strong support to TKBV in this search, but efforts to secure a new
partner were unsuccessful. This was mainly due to the wide range of contingent resources (2.+0-504-97L million barrels over the
25-year contract period) and unfavourable economic conditions in the oil and gas sector, where investors prefer producing assets.

The IHS Kenya Pre-Feasibility Study found that a 70 kstb/d RFCC oil refinery at Lokichar, costine over 52.O billion, would offer higher
economic returns than an export pipeline estimated at S1.5 billion. However, the refinery willface greater challenges in securing
financing ,and reaching FID due to higher capital costs, the wide range of contingent resources, and difficult macroeconomlc
conditions in the oil and gas sector.

To mitigate risks and commercialize the crude, GEBV proposes a phased development, beginning with production of 20 kstb/d and
transportation by truck to KPRL Changamwe for export via the New Kipevu Oil Terminal (KOT2 ). The initial development envisages
production and loading of 20 kstb/d from 2 X 10 kstb/d modular leased EPFs, at each of tl"re two well pads located within the
Ngamia and Amosing fields, starting from December 7,2026, for the first four years, and the.eafter increase production to up to
SOkstb/d when the required rail infrastructure is ready.

9.2 Midstream Concept Lokichar to KPRL Mombasa

Trucking is the primary evacuation option due to the absence of a railway line to Lokichar arrd rail wagon offloading facilities at
KPRL. The contractor will assess the feasibility of a rail alternative in Phase 2. Processed crudr: oil will be transported by insulated
road tankers from the well pads, approximately 1,100 km from Lokichar to the KPRL facility in lvlombasa (Figure 9-1). At peak, about
100 tankers will be loaded daily to transport 20,000 barrels of oil per day to KPRL Mombasa for export storage. The fleet will consist
of approximately 600 trucks, based on a six-day round trip. Since Lokichar crude solidifies at room temperature, hence it will be
loaded at 80"C and transported in insulated trucks to maintain a liquid state, with an expectec temperature loss of 1'C per day. At
full production, we expect to export at least one vessel per month, totaling 600,000 barrels.

lnitial 2OKbopd - Trucking

Figure 9-7: lllustrotion of the initial midstreom concept, outlining the route from Lokichor fields to KZRL in Momboso.

GEBV requests that GOK provide a railway line in Lokichar, Turkana by H2 2030 to support increasing production to SO,OOO stb/d.
At this rate, approximately 155 insulated and steam-heated crude wagons will be loaded daily and transported to KpRL Mombasa
for offloading and storage (Figure 9-2). We anticipate exporting at least two vessels per month, totaling about 1,500,000 barrels.
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9.2.1 Road Transport

The proposal is to transport the oil by truck from the production facilities in Lokichar to KPRL Mombasa. Currently, the principal
roads that can be used pass through Lokichar, Kitale, Eldoret, Nairobi, and Mombasa as detailed in Table 9-1, below and illustrated
in Figure 9-3 :

Table 9-7: Current usoble rood route distances

Wellpads Lokichar 25.0 c46

Lokichar Kitale 214.0 A1

Kitale Eldoret 72.0 82

Eldoret Nairobi 311.0 4104

Nairobi Mombasa 482.O 4109

Total 1 ,104.0

From To Highway
Distance

(km)
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, Figure 9-j: Current Export Oil Rood Tonker Route Map

This route is approximately 1,100 km from the well pads to KPRL Mombasa and is over 7596 on National highway class A roads
which are developed, managed, rehabilitated and maintained by KeNHA. The C45 road, apcroximately 25 km from Amosing to
Lokichar will need to be upgraded to a class A road. Further, the project requires the completion of construction of Kitale
Kapenguria Marich Pass Road and maintenance of the Eldoret Lokichar road.

9.3 Preferred Route

The preferred route for road transportation is depicted in Figure 9-4 below covering 978 km'l'rom the well pads to KpRL Mombasa
as compared to 1100 km using the current route through Kitale and Eldoret, hence redu,:ing the distance by c. 120 km. The
preferred route is 55% and 35% on class A and B/C roads, respectively. 176 km (1S%) of the preferred route will need to be
converted to a fit for purpose hard pavement road (Ngamia to Amosing 10Km converted frorn class C to class A road and Amosing
to Kinyang 166 km converted from a murram road to a class A road).
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9.3.1 RecommendedRoute

Given that the Amosing to Kinyang road (155 km) will need to be constructed to a hard pavement road by 1d December 2026 and
It would be desirable to avoid major towns and junctions such as Kitale, Eldoret and Mau Summit, the recommended route (Figure

9-5) is to branch off from the A1 just after Marich Pass towards the Sigor Nakuru Road (B4) anfdrive past Sigor, Lomut, Kolowa,

Carpello, Chemolingot, Kinyan& Nginyang Marigat, Mogotio, Nakuru, Mombasa. This route will r.educe the distance to Mombasa

by approximately 50 km while avoiding passing through major towns such as Kitale and Eldoret. Apart from the requirement to
upgrade the C46 road approximately 25 km from Amosing to Lokichar from a class C road to a class A road, the following work
will need to be completed - (1) completion of construction work Chemelingot to Lomut (c. 94 km) and (2) construction of tarmac
road from Mar.ich Pass to Lomut (c.25 km).

5l17I'{emhgriln
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Figure 9-5: Lokichar to Mombosa recommended route

9.3.2 Road Condition

Table 9-2 shows the preferred route road condition. The assumption is that, as per KeNHA's mandate, KeNHA will manage, develop,
rehabilitate and maintain quality national trunk roaEs for prosperity.

Toble 9-2: GEBV Preferred road route distonces ond conditio,.r

Table 9-3 shows the recommended route road condition. Road construction is ongoing from Kinyang to Sigor

Ngamia to Amosing 10.0 c46 Tarmac road with several luggas

Amosing - Lokori 37.0 c113 Murram road

Lokori- Kapedo 100.0 c113 Mulram road in bad condition

Kapedo - Kinyang 29.0 c113 [\4urram in bad condition

Kinyang - Marigat - Mogotio - Nakuru 162 0 cl't3tB4 Tarmac Road

Nakuru - Mombasa 637.0 4104 National Highway

Approximate Total 975 0

ConditionRoad Distance (km) Class
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Amosing to Lokichar 30.0 c46 Tarmac road with several luggas

Lokichar to Marich Pass 1'13.0 A1 Maintenance required

Marich Pass to Sigor 7.O 84 Under Construction

Sigor to Kinyang 112.0 B4 Under construction

Kinyang - Marigat - Mogotio - Nakuru 158.0 B4 Tarmac Road

Nakuru - Mombasa 637.0 A't04 National Highway

Total Approximately 1,057.0

Class ConditionRoad Distance
KM

Table 9-3: Recommended road route distonces and condition

9.3.3 Road Repairs

Tarmac road construction is required staring from Amosing to Kinyang c.166 km to bring the preferred route up to an acceptable

standard for the anticipated road traffic. Further the road from Lokichar to Amosing will need to be converted to a class A road

from a class C road. Additionally, a deceleration lane is required fortrucks to safely enter the selected gate at KPRL.

For the current available route, we note that road construction is ongoing between Kitale and Marich Pass and these will need to
becompletedforsafeusageoftheroad. Fortherecommendedroutethefollowingworkisrequired:(1) completionofconstruction
work Chemelingot to Lomut (c. 94 km) and (2) construction of tarmac road from Marich Pass to Lomut (c. 25 km).

At KPRL Changamwe, a deceleration lane is required for safety and to ensure that other road users are not inconvenienced.

9.3.4 AlternativeRoutes

Alternative routes exist along the various sections of the road which will allow for the trucks to continue delivering crude oil from
Lokichar to KPRL Mombasa (Figure 9-6). lt is envisioned that the Rironi Mau Summit road could be under construction at the start
of the project. Several routes exist to bypass potential bottlenecks however the distance traveled is bound to increase.
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9.3.5 Traffic

The project will involve 600 trucks taking a six-day round trip. On any given day at any point along the route we envisage that 200
trucks will pass (100 headed to KPRL Mombasa and 100 destined for Lokichar). Table 9-4 shorvs the effect of the crude oil trucks at
three critical weighbridges along the route. Table 9-5 gives an indication of the overall impact of the increased truck movements
on the most congested parts of the route.

Toble 9-4: lmpact of crude oil trucking ot criticol weighbridgcts

Gilgil 4,752 200 4.2o/o

Athi River 7,866 200

Mariakani 5,483 200

2.60/o

3.60/

Average Daily Trucks at
Weighbridge

7o lncrease in
Traffic

Crude Oil TrucksLocation
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Lokichar Morpus 5003 200.0 4.Oo/o

Morpus Kitale Leseru 14298 200.0 1.4o/o

Mau Summit Nakuru 16,060 200.0 1.2o/o

Njoro Junction Elementaita 71.805 200.0 O.3o/o

Elementaita Naivasha 25.230 200 0 0.8olo

Naivasha Rironi 31.760 200 0 O.60/o

Rironi Gitaru 36,812 0.57o200 0

From To lmpact
Phase 1

Daily Trucks
ADT (Average
Daily Traffic)

Table 9-5: Extract from Hotch troffic report showing impoct of crude oil trucking olong the most congested sections of the current
avoiloble route

9.4 RailTransport

To enable the project ramp up to 50,000 stb/d, an effective evacuation midstream solution is required. Using road tankers will
necessitateloadingandoffloading250trucksperdayanddeployingatotal fleetof 1500trucks. CurrentusageoftheMeterGauge
Railway (MGR) is suboptimal as it requires trucking of tanktainers (L50 barrels) from Lokichar to Eldoret for transshipment onto
the MGR. Usage of the Single gauge Railway( SGR) will require that the tanktainers are trucked to Naivasha for transshipment and
further transshipment from SGR rail via truck or MGR for the last mile from SGR terminal Mombasa to KPRL Mombasa. This option
is also considered to be suboptimal due to the low-capacity road haulage and the double tanktainer transshipment process.

Desktop studies have also shown that construction of a pipeline to rail heads at Kitale, Eldoret or Nakuru is not recommended as

this will involve having storage facilities at rail head locations whereas Kenya Railways has a long term plan of efpanding the railway
network to Lokichar and beyond. The contractor's ramp up plans to 50 kstb/d are in line with Kenya Railways strategic plan and
would provide much needed south bound cargo which will add to the viability of Kenya Railways plans. Subsequently, the
contractor has requested GOK to extend the railway network to Lokichar by 2032. Contractor's estimates that 155 (MGR)/ 99
(SGR) crude oil insulated wagons with steaming capacity carrying 324 (MGR)/ 554 (SGR) barrels each will be loaded and off loaded

daily in Lokichar and KPRL Mombasa respectively. Apart from extension of the railway line the Government or its railway agents
will need to invest in sufficient rolling stock, railway line rehabilitation and construct appropriate railway siding at KPRL to enable
the operation

9.4.L Railway Line

GOK can construct a meter gauge line from Lokichar and connect it to the main MGR line at Kitale, Eldoret, Nakuru, Nyahururu,
Nanyuki or any other location. Usage of the MGR will optimize on existing facility and increase the MGR business by over 100%.

Alternatively, GOK can extend the 5GR line to Lokichar and connect to the proposed extension of the SGR line from Naivasha to
Lokichar. Usage of the SGR will enable haulage of 561" barrels per wagon hence increase efficiency. Despite being a modern rail

infrastructure, the SGR's current configuration presents significant challenges for Turkana crude oil evacuation. The challenges
include lack of direct connection since the SGR line currently terminates in Naivasha and is not directly connected to the KPRL

terminal in Mombasa. There are considerable elevation differences between KPRL and potential SGR connection points at
Mombasa port, complicating direct integration. A new terminal may be required to handling crude oil via SGR, with potential

locations at Dongo Kundu Economic Zone. Crucially, the SGR line does not currently serve Eldoret, which is the proposed railhead

for Turkana crude. Planned SGR phases (Naivasha-Kisumu and Kisumu-Malaba) utilize a southern route that bypasses the Turkana

corridor. Studies will need to be carried out to establish the most optimal solution.

9.4.2 Rolling Stock

The rolling stock requirements necessary for transporting 3,500 tons/day (-4,000 m3/day) of waxy crude oil from Eldoret/Leseru

to Changamwe using the MGR are shown in Table 9-6. The analysis compares the use of specialized heated tank wagons and ISO

tanks mounted on flat wagons, considering both 8-day (current infrastructure) and 6-day (after upgrades) round trip cycle times.
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Active Locomotives

Capacity per Wagon

31

45 tons 45 tons

23

Fleet Size

Capacity per ISO Tank

758 wagons

23 tons

8,56 wagons

23 tons

Capacity per Flat Wagon 46 lons 46 tons

ISO Tanks Required 1.565 tanks 1,148 tanks

Flat Wagons Required 783 flats 574 flats

Table 9-6: Rolling Stock Requirements

9.4.3 Off loading Railway Sidings

KPRL Changamwe is adjacent to the Kenya Railways marshalling yard in Changamwe. ln conjunction with KPRL, a possible location
for rail offloading facilities was identified along the boundary between the two organizations, (Figure 9-7). A conceptual design for
the oil handling facilities (racks, connections, piping, pumping and tanks) will need to be developed by KpRL.

Figure 9-7: Proposed rail offlooding location in Mombo:;a

9.5 KPRI Mombasa

It is planned to use existing storage tanks identified at the KPRL facility in Mombasa. Ihe total required storage volume is
approximately 900,000 barrels to support export parcels of approximately 600,000 barrels by Aframax tankers via KOT2 at
Mombasa Port monthly. There are three broad areas that must be addressed at KPRL before export of crude can be possible:

. Crude Receiving Facilities

o Crude Storage Facilities

. Crude Export Facilities

9.5.1 Crude Receiving Facilities

Currently white oil products i.e. Liquefied Petroleum Gas (LPG), Premium Motor Spirit (PMS), Automotive Gas Oil (AGO) and Heavy
Fuel Oil (HFO) are evacuated from KPRLvia pipelines and trucks. Handling of crude oil sha lbe simultaneous to existing business.
Therefore, a dedicated entry of trucks delivering crude oil shall be required and two dedicated weighbridge units shall be required.
A segregated truck parking bay is required to accommodate at least 50 trucks.
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There are currently five offloading gantries bays in place. Two were used for EOP5, whilst three are yet to be commissioned; two
have shed, one will require a shed to be constructed. Though the five gantries can work (24/7l,it is prudent to provide an additional
two crude oil off-loading gantries to ensure continuous operations. A truck reheating facility shall be required to reheat the crude
oil where the temperatures have dropped below the minimum for swift offloading. KPRL will need to confirm integrity of the
existing EOPS crude offloading facilities and confirm the applicable coupling for efficient discharging.

At the KPRL facility, there should also be steam supply for heating up the crude in the road tanker in the case where it is found to
have cooled and therefore cannot flow.

9.5.2 Crude Storage Facilities

The crude congeals and stops flowing at about 45"C (pour point) while its wax comes out of solution at about 69 "C (wax appearance
temperature). Consequently, Kenyan crude oil has to be maintained at above these temperatures. Therefore, the crude tanks must
have installation of coils to allow for passage of a heating medium to keep the crude temperature elevated. The medium can be

steam or hot oil. ln addition, the tanks should have insulation on the exterior walls and roofs of the crude oil tanks to minimize
heat loss and thereby reduce the required heat input to the tanks. For receipt of 20,000 barrels of oil per day and export of one
crude shipment parcel totaling 600,000 stb per month, 143,000 M3 (900,000 stb) of tank capacity is required at KPRL.

Currently there are six storage tanks converted for handling and storage of Kenya Crude Oil i.e. insulated and fitted with steam
heating coils (Table 9-7).

Table 9-7: Current Storage Tonk Copacity

T-117 15,760 AGO

T-1 't8 '15,760 AGO

T-1'19 15,760 AGO

T-101 16,857 PMS

T-103 17,024 PMS.

1

T-104 17,374 PMS

Heating Coil installed and insulation
present

r-201 2S,583
Required

r-202 29,864
Crude Slops

2&3

T-109 15,057 4

173,039 Cubic Meters (M3)
Toftrl

1,088,296 Barrels (bbls)

Net Working
Capacity (M3)

Heating CoilTank lnsulation NotesDuty

Notes

1.

2.

Current available capacity for the modified tanks (T-177,1.L8,t99, 101, 103 & 104) is 98,535 M3 of 6t9,777 barrels.

Modifications of Tanks 2O7,2O2 & 109; Modifications required includes introduction of heating coils and insulation of the
tank and provision of tank mixers, modifications of the connecting pipelines to enable receipt and evacuation to Jetty.

These additional three tanks will provide capacity of 74,5O4 M3 or 468,579 barrels.

T-109 is currently decommissioned, installed with heating coils, however the roof is perforated. Tank insulation shall be

required.

Review impact of conversion of tanks 1,L7,118, 719, t1t, 1.03 and 104 to CO service on security of supply.

3.

4.

5.

Apart from crude oil storage tanks, other facilities such as a heating system are required. There are three boilers in place at KPRL.

The boilers were previously used to maintain temperatures of the crude oil in the storage tanks, line heat tracings, and heating
crude in truck which arrived in KPRL at low temperatures before offloading under the EOPS project. These boilers have been idle

since September 2A22 and to be operationalized. They will require inspection, maintenance and overhaul of some critical

accessories. The Boiler Feed Treatment facilities shall also be required. The integrity of steam and condensate system will need to
be checked and pressure testing of the steam heating coil on the storage tanks to be performed. The steam boilers are HFO fired
and the integrity of the HFO system will need to be checked.
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9.5.3 Crude Export Facilities

The crude export facility consists of: (1) an 18" pipeline from KPRL Changamwe to Port Rettz, (2) a 32" Pipeline from Port Reitz to
the Beach Valve Station (BVS) and (3) a Subsea 32" Pipeline from BVS to the New Kipevu Oil terminal (KOT2).

9.5.3.1 Crude Export Facilities 18" KPRLto Port Reitz

The 18" pipeline between KPRL Changamwe and Port Reitz Tank farm has been the main artery supplying crude oil to the refinery
since 1974. The pipeline is buried at approximately 1.2-1.5 meters below grade, and at roac crossing it is protected by concrete
culverts from road traffic loads. The pipeline is designed for maximum pressure of 19 bar, with original wall thickness of 9.53 mm.
The pipeline is cathodically protected by impressed current cathodic protection system wh ch maintains the pipe at a negative
voltage of below -850Mv, which is monitored on monthly basis and recorded. Records indicat,: that the pipeline is normally always
at -1200 mV, at which level the corrosion protection is considered optimal. The pipeline has arr industrial quality paint coating, and
two layers of polyken bituminous insulating tape wrapped throughout its buried length. The underground pipeline sections are
subject to a scheduled 10-year inspection interval program, whereas the above ground :;ections undergo six monthly visual
inspections. The key degradation mechanisms anticipated for this pipeline are external corrosion due to failure of external coating,
and internal corrosion at low points due to entrained water.

Above ground sections were inspected by visual and found to be in good condition. For underground section, bell hole inspections
at selected locations in the past have shown the line to be in satisfactory condition. For furthe. integrity assurance checks, bell hole
inspections will be conducted on the above pipeline to re-establish the pipeline conditions. The line may also be subjected to a

hydrotest of up to 9 bars measured at Changamwe, or 14 bar measured at KOT. There is il static head of approximately 5 bar
between Changamwe and KOT due to altitude. The normal operating pressure of this pipeline is 7.1- bar. ln event that the line
develops a leak during hydrotest, a survey would be carried out to identify location of leak, and repairs would be carried out. Spare
18 in line pipes are held at KPRL stores specifically to facilitate replacement should such an event occur. The wall thickness of this
pipeline varies from 9.5mm to 8.0mm. The pipeline is not considered piggable for intelligent pigs as the installation of elbows and
the welding during installation did not have that consideration. However, it is considered that correctly sized soft pigs and brush
pigs can be ran through this pipeline. Pig launcher and receivers must be installed. However, physical tests need to be carried out
prior to operational commitments.

The line was llst used in September 2022 and was packed with water after the crude export. The pipeline coating is not suitable
for sustained duty at elevated temperatures (operating temperatures of 80'C). Scope for this section of the pipe would include
excavation, inspection, making the line piggable, associated repair, insulation, heat tracing an,J connectivity to the 32" section Iport
ReitztoBVS]. Theavailabilityof theexportpipelineisamongthecritical successfactorsandi;alsoacritical pathitem.Considering
that the pipeline will be used for the next 25 years of the license period, the scope of propose,d works for this pipeline is as follows.

o Excavate to expose pipeline in sections

. Carry out integrity inspection

o lnstall electric Heat trace system

r lnstall designed expansion joints (bellows), as per design recommendations.

e lnsulate line

o Re-bury line

o Make the line piggable

r lnstall pig launcher and pig receiving facilities

o Another option is to replace the L8" pipeline. Therefore, the two options will be considered and costed

9.5.3.2 Crude Export Facilities - Port Reitz to BVS 32', pipeline

Two insulated 32" pipeline exist from Port Reitz to Beach Valve Station (BVS) one for HFO and the other for crude. The HFO line is
heat traced but the CO line is not. KPC has agreed that the traced line i.e. HFO shall be dedicated for crude oil service. Therefore,
tie in from 78"to 32" HFO line shall be required. The heating system of the 32" section to BV:i has not been tested and will need to
be tested in readiness for crude oil export.

9.5.3.3 Crude Export Facility Subsea 32" pipeline

The subsea line from BVS to KOT ll is insulated and heat traced. However, the heating system has not been tested and will also
need to be tested in readiness for crude oil export. The line is piggable, however operational procedures will need to be established,
reviewed and approved by KPC, GEBV and the pipeline constructors prior to export of the first cargo.
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9.5.3.4 Marine Loading Arm

The Marine Loading Arm (MLA) has been designed with a flashing system that ensures no crude oil is left in the arm. The design
operating temperature of the MLA is 500C anfthe operating range is 0 to 700C. Subsequently KPC, KPRL and GEBV will need to
agree on the loading temperature prior to export of the first cargo.

9.5 Technical Details

9.6.1 Road Tankers

The road tankers are designed to carry 25 to 28 tons (180 to 200 barrels/ 29 to 32m3) while meeting the axle load limits. New

tankers (Mono Blocks) will have the capacity to carry 30 to 33 tons payload. Pump capacity is 100m3/hr sufficient to empty 1 road

tanker in less than 30 minutes.

g.b.z JourneyManagement

GEBV has a Logistics and Materials Standard which provides and establishes the minimum standards required for Marine, Aviation,
Land Transport, Lifting and Materials Management. GEBV will assure through inspection, review and pre-contract audit, that land

trahsport operations and contractors comply with all safety and legal requirements applicable to the country and IOGP 355 Land

Transportation Safety Recommended Practices. GEBV will produce project specific Journey Management Procedures which clearly

define how the transport operations will be planned, assured and conducted. Additionally, each transporter will produce a Journey

Management Plan, which will include the following:

o Geofencing of high-risk areas (including automated speed control).

o Transport contractors mandated to maintain a centralized control center monitoring individual trips (OBC and in truck
cameras for fatigue management).

. Roving repair and environmental response vehicles will be stationed along route corridor.

o Roving vehicles will be mandated to conduct spot checks and road worthiness inspections.

o All vehicle journeys shall be managed through a Journey Management Form

9.5.3 Crude Receipt from Road Tankers

The road tankers will be connected to unloading pump via hoses. For some of the offloading points the Crude will be pumped from
the tanktainers into a common header and directed to lntermediate storage. Crude oil receipts will be measured at point of
offloading and verified per tanktainer. KPRL has factored in using receiving meters downstream the receiving pump for this
purpose. Further and more robust quantification of the amount of crude re-ceived from the shipment will be by tank measurements

and weigh bridge.

9.6.4 Crude Heating

The crude oil stops flowing at 45"C (its pour point) and starts forming wax deposits at 69 deg C (wax appearance temperature).
Therefore, it needs to be maintained at temperatures above these thresholds. The crude tanktainers will be filled at Lokichar
production site with crude at about 80"C and they will arrive at Mombasa at not less than 69'C. This indicates a temperature drop
of 11'C in transit which will be assumed to be the worst-case scenario. Previously transportation through insulated tanktainers
indicated that the insulated tanktainers loses just 1 'C per day. The relevant crude oil details are as follows:

o Specific Heat Capacity ofthe crude is approx. 2.10 kJ/kg'C.
o Crude density @72"Cis 833.8 kglm3

9.6.5 Transfer Pumps and Boilers

The pumps will require a 2,000 m3/hr. capacity. lt is proposed that pumps operate in parallel to achieve a higher loading capacity

so as to export parcel of 500,000 bbl within 32 hours against 36 hours typically allowed.

9.6.6 Jetty Metering

The crude to be exported will pass through a custody meter at BVS and KOT2 before loading onto the crude export ship. This serves

as an additional verification of the exported quantity of crude beyond the exporting tank measurements (before and after export).
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9.6.1 Jetty Emergen€y Shutdown System

AnJSD that will stop the loading operation in case of an emergency is to be made operational from KPRL to KOT2. This will
comprise:

o Break-away couplings at the ship/hose connection that close automatically.
. ESD valve on main pipeline close to the jetty
. Automatic shutdown of loading pump.

The.ietty is fitted with firefighting facility. lt is the mandate of KPA to maintain and provide firefighting services at the jetty.

9.6.8 OperatingPhilosophy

Crude is expected to arrive at KPRL at no less than 69'C and will be transferred from road tankers to KPRL facilities. There will be
an agreed minimum crude arrival temperature at Mombasa which will determine whether the crude is unloaded as received or
the tanker must first be steam-heated to the agreed minimum temperature prior to unloading. The custody transfer point shall be
the coupling half of the KPRL hose connection to the tanker. Deadstock's in tanker, and matt:rial that will not flow out at delivery
temperature when valves are fully open will not be considered as received at KPRL. There will be meters to establish receipt
contents from each tanker, installed downstream the receipt pump. Crude receipt and expor': measurements will be witnessed by
representatives as appropriate.

Pipelines inside KPRL will have movement on a daily basis. Under these conditions, heat tracing and insulation should suffice to
keep the crude fluid.

Pipelines to KOT2 will have infrequent movements and the lines will stay idle for long periods of time. The plpeline will be heat
traced and insulated but as a further countermeasure the crude content of these lines will be displaced through pigging. Every
crude oil movement will be followed by displacement of the line by pigging leaving the pipelire empty.

9.7 Midstream Tariff

ln line with the EPRA mandate and considering that the crude belongs to the people of Kenya, GEBV will apply for the Midstream
tariff to be approved by EPRA and enable it to be reviewed as per the prevailing economic conditions. Table 9-8 shows a buildup
of the midstream tariff that will be presented to EPRA for approval with the fuel pricing shor,rr,,n in Table 9-9.

Midstream Tarif = T1 + SH +EC + MT (for purposes of modelling the economics we have assurned S2O/bbl as the midstream opex.

Toble 9-8: Midstreom Toriff Buildup

Table 9-9: Fuel Surcharge Colculation

1 Trucking T1 16.34 Excludes VAT
2 Storage & Handline SH 1.00
3 Export Charges EC 0.99
4 Admin & Monitoring AM 1.22
5 Product Loss (0.5%) PL 0.30
6 lnsurance (0.25%l IN 0.15
7 Midstream Tariff 20.00

MIDSTREAM TARIFF
$/bbl CommentNo Item bol

a) Quoted Rate Per Barrel (T0) $/bbl 16.02

b) Base Diesel Price (BDP): ERC Nairobi Retail
Price 15 July 2025 Kes/Litre 171 .58

c) Current Diesel Price (CDP): i.e. ERC Price 15
Nov 2026 applicable for supplies in December Kes/Litre 180.00

d)
Fuel Factor (FF): The percentage of the lotal transport cost that is
attributable to diesel 4Oo/o

el Fuel Surcharge Factor (FSF): (CDP-BDPyBDP-FF 0.020

fl Applicable Price (TI) = TO (1+FSF) $/bbt 16.34

Fuel Pricing Formula
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9.8 Agreements

The following are the key midstream agreements that are envisaged

o Transportation agreement - GEBV & Transporters

. Storage and handling agreement - KPC/KPRL & GEBV
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10 ENVIRONMENTAL AND SOCIAL GOVERNANCE

10.1 Project Standards

The Project will comply with applicable Kenyan environmental and social regulationsand standards. An environmental and social
impact assessment (ESIA) report has been prepared to meet the requirements of the Environmental Management and
Coordination (lmpact Assessment and Audit) Regulations (2003, as amended). ln addition, the Project has been designed and
will manage its activities with good industry practice.

LO.z Project Compliance Framework

Chapter 9 of the Upstream ESIA includes an Environmental & Social Management Plan (ESMP) for implementation of ESIA

commitments lnd mitigatlons for the upstream project component.

Following submission of the ESIA for review and approval by the National Environmental Management Authority (NEMA), the
Project will prepare an Environmental and Social Management Plan which will set out how thr: Project (and its sub-contractors) will
comply with the Kenyan regulatory requirements and internal good practice. During construction, the EPC Contractor will
implement Project requirements as a contractual obligation. lmplementation of these requirements will be monitored by the
Project.

For each Project component, the following key compliance documents will be developed that provide auditable implementation
frameworks for both construction and operations phases. These are internal performance management documents used to
translate approved ESIA commitments and mitigations into specific management controls for implementation by the Project (and
its sub-contractors) and are based on commitments and mitigations set out in the respective ESlAs. Table 10-1 is for information
purposes only and does not require any further regulatory approvals beyond the approvals of the respective ESIAs by NEMA.
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Environmental and Social
Management Plan

This will capture commitments relating to: Air Emissions, Biodiversity, Climate Change,
Hazardous Materials, Noise & Vibration, Soil Management, Waste Management, Water
Resources. lt will also capture commitments relating to: Community Development,
Community Health, Safety and Security, Cultural Heritage, lnflux, lnfrastructure Routing,
Labour and Working Conditions, Employment and Training, Resettlement, Livelihood
Restoration, Transport Management (relating to community safety). Once the statutory
land acquisition process has been completed by the National Land Commission, a
Resettlement Action Plan will be prepared to support and document resettlement activities.

For each section, there will be a summary of key issues, applicable standards,
management controls and monitoring are highlighted.

There are sections on monitoring compliance with the plan, evaluation and auditing,
training, resourcing, roles and responsibilities.

a

a

a

Resettlement and Livelihoods
Restoration Framework

Resettlement is a function of GOK and managed and implemented by the National Lands
Commission.

Stakeholder Engagement Plan
(Section 9.3 and Annex ll) of

submitted ESIAs

This Plan has already been prepared, and outlines processes for: informing people of:
Project activities, schedule, potential impacts, local employment opportunities, community
grievance resolution process.

The SEP outlines the Operator's approach to stakeholder identification, engagement with
various stakeholders and includes an action plan for engagement for ongoing and planned
activities.
The SEP will be updated prior to construction and will set out how the Operator will engage
with stakeholders, including the ongoing management of a grievance procedure,
information disclosure and consultation. lt also sets out a series of engagement methods
and events that are intended to maximise participation and to be appropriate for a given
stakeholder group's needs and preferences. The SEP will ensure that the engagement
process is credible and transparent and maintains simplicity in information
comprehension, is as accessible as practically possible and maintains accuracy of
information.
The SEP includes a section providing a detailed description of procedures for the
resolution of comolaints and qrievances.

a

a

a

Emergency Preparedness and
Response Plan

This Plan will be prepared prior to FID and will ini?lude:
o Procedures on how to identify and respond to potential emergency situations,

potential failure of risk controls and potential for incidents that would have health
and safety implications for workers and/or the community and environmental
implications;

o Provision for emergency arrangements with contractors and collaboration with
other appropriate and relevant third parties;

o Provision of equipment and resources and designation of responsibilities; and
o A orocess for review and revision as necessarv to reflect chanoino conditions.

Supporting plans and procedures will be prepared prior to FID as follows:
. Code of Conduct
. Worker Complaints and Grievance Procedure (separate to the community grievance and resolution process set out in the SEP);
. Stakeholder Engagement Plan (Section 9.3 and Annex ll of the Upstream ESIA)
. Worker Health and Safety Plan which will set out the Occupational Health and Safety Management System requirements,

prepared to meet the requirements of ISO 45001 :2018.
o National Content Plan (as part of the Field Development Plan;)
. Local Content Development Plan (as part of the Field Development Plan);
. Contractor Management Procedure (Section 9.2.3 of the Upstream ESIA);
. Procurement Procedure (to ensure that procurement of equipment, materials, chemicals and services (including labour) meet

the Operato/s environmental and social requirements; and
o Environmental lncident Reporting Procedure (All non-conformances, incidents and near misses must be investigated to a level

commensurate with the potential risk or outcome, to include lessons learnt and improvement recommendations).

Documenl Summary of Contenls

Toble 1O-1 E nvi ronmento I a nd Sociol Fromework

An online version of the Upstream ESIA and the Water Supply Pipeline ES|A is hosted on the NEMA website

10.3 ESIA Process

Environmental and Social lmpact Assessment (ESIA) scoping consultations for the Project were initiated in November 2015.
Relevant baseline data collection covering physical, biological, socio-economic and cultural elements was undertaken until 2021.
Project disclosure to stakeholders was undertaken together with the State Department for Petroleum in mid-2021. This was

closely followed by consultations and project disclosure on the impacts and mitigations set out in the ESIA. This process was

undertaken to ensure that stakeholders were able to participate in the consultation process in an informed and meaningful
manner.
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LO.4 Land Use

The National Land Commission (NLC), on behalf of the State Department for Petroleum (SDP), will acquire gazettgd community
lands (where registered) and "polygons" of required project land across the different oilfields in;lccordance with the requirements
of the Land Act (2012). ln addition to the oilfield polygons, land requirements will also include the Kapese lntegrated Operations
Base. Within these polygons, the Project has identified a defined footprint of approximately 1,,1i00 hectares versus the predicted
polygon land area of approximately 11,000 hectares.

To minimise the impacts of land acquisition, land not required by the Project within the polygons will continue to be available
for community use. Some contingent well pads sit outside the gazetted areas. lf contingent well pads are required, additional
land will be acquired by NLC in line with statutory requirements.

Land requirements for the northern and eastern fields will be further developed during the appraisal activities and once finalised,
they will be passed to SDP for gazettement and acquisition through the NLC in line with stirtutory requirements. The project
expects this land will be acquired through community land acquisition approach as defined urider law.

The Project has developed a Resettlement and Livelihoods Restoration Framework which is included as Annex I of the Upstream
ESIA.

10.5 Environmentallssues

10.5.1 General

A range of relevant environmental issues were identified for assessment in the ESIA. Key environmental issues, and Project
approaches to mitigation and management are described below.

10.5.2 Water Supply .

During the construction phase the estimated water demand will average 1,560 mr/day. Existing water supply boreholes will
be used to support early and enabling works, in the event prior to the availability of piped water from the Turkwel Gorge
Reservoir. Current availability of ground water stands at around 2880 mr/day. The water supply pipeline alignment has been
permitted separately to the Upstream project and an Environmental License was issued by NEMA on 22nd January 2025.

Jhe use of water is recognized by the Project to be a sensitive issue. The Project will ensure that it does not adversely aff ect
the availability of water supplies to local communities due to water demand related to construction. Based on availability of
2880 mr/day, project construction water demand estimated at 1,560 m3/day and community water needs of approximately
300 m3/day can be sustainably managed with the current resource. Ongoing monitoring of water boreholes will ensure that
replacement water supplies (most likely trucked from Turkwel Gorge Reservoir) provide mitigation for the duration of any
impact. Once the water supply pipeline from Turkwel Gorge Reservoir is in operation, all Project water wilt be provided by
the water supply pipeline and the Project will reduce reliance on local water boreholes.

The water pipeline will also provide water to communities along its route further impro,ring community access to portable
water and water for irrigation. The project during the initial phase producing a peak of 20,0OO b.o.p.d will requlre at peak
26,000 barrels of water per day for operations. Water will be abstracted from the Turkr,vel dam headrace and piped about
90km to the offtake point at Ngamia.

Reflecting the sensitivity of water supply for the Project, the water supply pipeline was subject to a stand-alone ESIA. This
enabled stakeholder comments and concerns to be reflected in the assessment and to ensure that the final design not only
met the technical requirements of the Project, but also aligned with County infrastructure planning and the expectations of
local communities.

Post peak production, water demand will reduce through the Project phase, linked to tl-e oil production rate
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10.5.3 Air Quality

Particulate matter emissions and forecast ambient concentrations were assessed as part of the ESIA for the upstream project
component. Baseline (pre-existing) particulate matter concentrationfin the Project Area are above the Project Air Quality
Standard due to the dusty and windy environment in the Project Area.

Minor changes to existing air quality are expected during construction and operation, all of which have been assessed as being of
minor significance following mitigation. During construction, the main effect will be from deposited dust, which can cause a

nuisance. Dust levels will be monitored during construction and additional management actions will be taken if needed to reduce
generated dust. Traffic numbers are not expected to be above levels where air quality issues are anticipated. Due to the scarce

nature of water, the use of water as a dust suppressant will be avoided as far as possible, and other methods of dust suppression
will be used, such as controlling vehicle speeds and ensuring that loads are covered prior to transportation.

During operations, exhausts from turbine generators at the central processing facilities may cause localised exceedances of air
quality standards for particulate matter (PMrr). Short-term exposure is not harmful but long-term exposure can cause

respiratory issues. As a result,'the construction of structures in the affected areas will be prohibited although pastoralists and
animals may safely graze and pass through these areas. Further air dispersion modelling will be carried out during detailed design
process. The fence line will then incorporate any areas where the Process Contribution (emissions from the Project) is predicted
to exceed 25% of the air quality standards to ensure that public access will be restricted.

Full details of all air quality monitoring and modelling are included in the Upstream ESIA (Chapter 7.L)

10.5.4 GHG Emissions

The Project has been designed to ensure minimal routine gas flaring. The Project will at the initial phase of 20 kstb/d production
generate up to a peak of 4 MMscf/d of associated gas which shall be utilized for power generation and by fired heaters for heating.
At a ramped up peak production of 50 kstb/d, the project will generate peak of 11 MMscf/d of associated gas at commencement
which will decrease after seven years to around 10 MMscf/d and gradually to around 3 MMscf/d by 2052. Figure 6-4 provides an

illustration of gas production over the project lifecycle. During Phase 2 of the project all produced gas is expected to be used to
gEnerate power. Projected forecasts of gas production against usage indicate a good balance with the project facing a gas deficit
from around year nine. Based on the information gathered during Phase L updated production forecasts for Phase 2 and the
associated gas balance will be reviewed and any gas storage requirements assessed. lf required, gas can be stored for future use

in the Z0 formation drilled by several wells in the Ngamia field. Section 5.2.L details the available wells and high level plan.

The Project will align with Kenya's climate change objectives under its Second Nationally Determined Contributions (2031-2035)

which are aligned to the Paris Agreement of which Kenya is a signatory. While Kenya's per capita GHG contributions (2.09 tCO2e)

are well below global average per capita contribution (6.76 tCOre), the country has all the same set aggressive objectives towards
mitigating climate change. Kenya's ambitions are Article 4 of the Paris Agreement focusing on on-market based approaches.

The agricultural sector dominates the share of the total greenhouse gas emissions. Combined agriculture, land use change and
forestry contribute to73% of the total greenhouse gas emissions in Kenya. This project will seek to as far as possible minimize
additional country contributions. Furthermore, climate change mitigation programmes will be integral to our operations. The
project will align with Kenya's ambition to reduce emissions by 35% by the year 2035.

Greenhouse gas emissions have been reduced as far as practical with emissions efficiency of approximately 19 KgCO2/bbl for the
Upstream Project component. The chart below demonstrates the project's carbon footprint over project lifecycle.

The Project will evaluate the development of an emissions offset program to reduce further net greenhouse gas emissions related
to Upstream production activities with the potential for Scope 1 emissions (related to the production of oil) being fully offset (i.e.

"carbon neutral").

Positive contributions of the project are expected to support Kenya's National Climate Change Action Plan 2023-2027 and

specifically through;

o Reducing deforestation in the project's Area of lnfluence (AOl) by providing alternative livelihood.

r AdoptinB clean and low carbon technologies in our operations while supporting community initiatives for similar uptake
especially with regards to clean cooking energy.
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Supporting community climate smart agriculture as part of GE's livelihoods restoration programme.

Adoption of sustaip3ble waste management for all project related wastes.

Supporting intervention to address climate change impacts through providing just trarrsition of livelihoods and workforce
by creating employment and business opportunities in the project's AOl.

10.5.5 Biodiversity Management

The Project will avoid sensitive habitats and species wherever possible. Surveys for plants, marnmals, birds, reptiles, amphibians,
fish and invertebrates have been completed by expert teams.

lf any potential harm or damage to habitats or species has been identified, and it is not prtssible to avoid it, the project has
committed to a series of measures to restore habitats and species and monitor progress. Some construction activities can be
timed appropriately to minimise negative effects.

A Biodiversity Action Plan will be developed to guide project activities geared towards biodiversity conservation and improvement.
The BAP will include mitigative and restoration activities geared to this end. A biodiversity supervisor will be employed by the
Project to ensure that all mitigation commitments are delivered. Key sensitive species will be monitored throughout the life of the
project and action, in coordination with relevant government and county functions, will be taken to protect them should impacts
be identified.

10.5.5 WasteManagement

Drilling operations will generate solid and liquid wastes that are required to be treated and disposed of in line with legal
requirements. ltisexpectedthatapproximatelyl20tonnesofwastewill begeneratedperwell.Theinitial productionof 20K
stb/d will require 48 wells. Five wells are already existing and hence 43 additional wells will tre required generating about 5,800
tonnes of waste. The ramped-up phase will require an additional 862 wells generating a further 1O4,OO0 tonnes of waste.
Waste will be classified in three categories i.e., solid waste from water-based mud cuttings, liquid waste from water-based
mud and solid waste from oil-based mud cuttings.

Waste planning is compliant with jurisdictional requirements, international legislation and established industry practice. The
approach is to construct an lntegrated Waste Management Facility (IWMF) at the Central Facilities Area which will act as a
waste reception, handling, volume minimisation, treatment and storage facility during operations.

Liquid waste from water-based mud will be dewatered and the residue mixed with the solid waste from water-based mud
cuttings. This mixture will be retained in the cuttings pit for natural evaporation before it can be buried in a deep pit. No wastes
will be kept on well pads. All wastes shall be transferred to the IWMF.

Solid waste from Synthetic Oil-based mud cuttings will be treated using a Thermal Desorption Unit (TDU) to eliminate the
concentration of hazardous content in the cuttings. Treated cuttings shall further be used as aggregate for project construction
including well pads and in-field roads for project use. All facilities will be constructed in line with Good lnternational lndustry
Practice (GllP) in order to minimise odour emissions at source and odour monitored.

An engineered landfill will be constructed which will accept construction phase waste, and some operations wastes that
cannot be handled at the IMWF.

The landfill liner systems will comprise a combination of engineered clays and silts (to be confirmed by ground investigation),
geosynthetic clay liner and High-Density Polyethylene (HDPE)geomembrane. The inert cell will be lined by a geological barrier
ofinsituorreworkedsitederivedsoilsiftheymeetthepermeabilityrequirement,otherwiseanartificial sealinglayer. Non-
hazardous cells will be lined with geosynthetic clay liner, HDPE welded geomembrane anC provision for leachate drainage.
The hazardous waste cell will be made up of a geosynthetic clay lined geological barrier, HDPE welded geomembrane sealing
layer and provision for protected leachate drainage.

The IWMF will comprise the following waste processing and handling facilities

. Recycling Facility
r Thermal Desorption Unit

a

a
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. lncinerationFacility
r Autoclave -for medical waste
. Anaerobic Digestion (AD) system
. Sewage treatment plant
. Effluent treatment plant (ETP)

r General and Medical waste shredder, crushers, shaker and other solids handling machinery

Water-based muds (WBM) and synthetic-based muds (SBM) and associated cuttings will be generated at each well site during
the drilling phase. SBM cuttings will be collected and transported to a centrally located cuttings treatment facility where they are
planned to be thermally treated to remove residual SBM and any hydrocarbons. The thermally treated waste is inert and is no
longer hazardous and will be sent to disposal in the landfill. As WBM cuttings are not hazardous they will be disposed of around
the perimeter of the well pads where they are generated.

The waste inventory developed for the Project indicates that there is an estimated total waste capacity requirement of

324,676 m3. The engineered landfill will be designed to an appropriate scale to accommodate the estimated drilling,
construction and operations wastes as outlined in Table 10-2below.

Toble 1O-2: Estimoted Woste Quontities

10.5.7 Accident, Spills / Leaks / Emergency Responsd

The Project will have an Emergency Response Plan and necessary equipment in place to respond to emergencies and to call for
specialist support if that is required. The Operator will coordinate with the local authorities and communities to ensure that
stakeholders are informed and prepared in case of an emergency.

10.6 Social-!ssues

A range of relevant social issues were identified for assessment in the ESIA. Key social issues, and Project approaches to mitigation
and management are described below.

10.6.1 Land and Livelihoods

Land acquisition for the Project will follow the statutory process to be undertaken by the Government of Kenya to make land
available for the Project. ln support of the statutory land acquisition process, the Project will undertake additional livelihood
support activities, on a voluntary and non-statutory basis, to ensure that the livelihoods of affected households are not adversely

affected by the Project. This may include provision of additional material and logistical support to those identified during the NLC

land acquisition process that are required to relocate their dwelling and will also include supporting more regionally focused
pastureland management and animal husbandry initiatives to support improvements in pastoralist livelihoods.

10.5.2 Community Health Safety & Security

The Project will develop and implement appropriate procedures to support community health, safety and security in compliance
with Kenyan regulatory requirements and industry best practice. To that end, The Project will work with National Government,
County Administration and key stakeholders to support existing community health, community safety and livestock grazing
programmes.
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The Project emergency response procedures and general operating procedures will be designed to safeguard local communities
and households from potential impacts related to emergency and normal state activities. This will include engagement to ensure
residents are appropriately informed of Project activities and any potential communify risks.

lnflux of speculbtive migrants seeking employment will be managed through a combination of a proactive, multi-sectoral approach
that begins with assessing baseline conditions and forecasting potential population movements, planning for expanded
infrastructure and services, and promoting social cohesion through inclusive policies. public messaging, monitoring, preference for
local workers, a clear policy of no informal (at the gate) recruitment and the management of worker integration with local
communities. The Project will work with National Government, County Administration and key stakeholders to manage Project-
induced influx through Economic integration, local employment and business support, environmental safeguards. Coordination
with local Bovernance structures to ensure alignment with Community development plans, while continuous monitoring and
adaptive management help respond to emerging challenges effectively.
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10.6.3 Occupational Health & Safety 
-

The Project and its contractors will comply with all applicable Kenyan worker health and safety legislation during all phases of
the Project. All Project employees and contractors will be given awareness training on community health, safety and security
and a Code of Conduct will be in place to ensure respectful relations are maintained with local communities.

10.5.4 CulturalHeritage

The project area is home to diverse communities with rich traditions, sacred sites, and archaeological significance, including
globally recognized fossil discoveries. Project planning must include thorough cultural heritage assessments, active
engagement with local elders and custodians, and measures to protect tangible and intangible heritage.

Cultural heritage surveys have been undertaken and plans to manage cultural heritage issues have been developed in
conformance with Kenyan cultural heritage requirements and good industry practice. The National Museum of Kenya will be
involved and informed as required.

Pre-construction surveys will be undertaken prior to the commencement of any ground-disturbing construction activities and
micro-alignments made to avoid previously unidentified cultural heritage sites, where that is possible. Where disturbance is

unavoidable, culturally-appropriate relocation will be undertaken in consultation with affected communities.

Training for all staff and contractors will include awareness raising related to cultural practices and will include procedures for
the protectlon of cultural heritage sites.

LO.7 Local Content and Employment

10.7.1 General

Gulf Energy E&P BV (GEBV), a Kenyan-owned and operated company, is committed to delivering petroleum development in a

manner that maximizes value for the Kenyan economy and its people.{his summary accompanies the Field Development Plan

(FDP) for the South Lokichar Field Development and highlights GEBV's strategic approach to local content integration.

The Local Content Plan (Appendix F, Section 19) is prepared in accordance with the requirements of the Petroleum Act (2019).

GEBV's local content philosophy is built on four strategic pillars: employment, procurement, capacity building, and stakeholder
engagement, ensuring sustainable benefits and measurable impact

10.7.2 Local Content Strategy & Principles

GEBV prioritizes Kenyan participation at all stages of the project. Core principles include:

r Employment: Prioritize Kenyans with emphasis on local communities.
o Procurement: Promote Kenyan suppliers and SMEs across the supply chain.
o Capacity Building: Training and technical skills development for workforce and enterprises.
o Stakeholder Engagement: Continuous liaison to maintain social license to operate and transparency

10.7.3 Local Content Approach

GEBV uses the "Wheel of Opportunity" to guide localization across employment, procurement, capacity building and technology
tra nsfer.

Opportunities are classified into:

r Priority Sectors: Existing market services able to adapt to industry standards (e.g., crane hire, catering, security).
. PotentialTransformation Sectors: Specialist services requiring development over time to meet project needs.
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. Opportunistic Sectors: High-investment, specialized Oil & Gas services introduced gradually (e,g., well services, drilling,
seismic services).

The wheel of opportunity involves continuous assessment, adaptation, and strategic decision-nraking to maximize local content.

10.7.4 Key employment and Procurement Highlights

o Employment:

c Unskilled positions ring-fenced for local persons.

o Semi-skilled roles prioritized locally before extending nationally.

o Skilled positions sourced nationally with preference to local persons where feasible.

o Peak workforce targets: 50% Kenyan for upstream , LOO% Kenyan for civ,l works and midstream.

o Overall Project (direct and indirect) workforce is estimated to total 2,000.

o Clear and defined succession plan to allow for seamless transition and localisation of positions held by
expatriate employees at the outset of the petroleum operations

o Procurement:

o Tendering designed to maximize Kenyan supplier participation.

o Supplier development and capacity-building programs implemented.

o Phase 1 trucking: 600 trucks required, County content at least 200 truck:;.

o Phase 2 rail logistics: 155 wagons daily, monthly exports up to 600,000 -1,500,000 barrels.

10.7.5 Market Capabilities and Capacity

National Capabilities: Professional services (financial, legal, lTC, HlE, audits), constructiot'r, drilling equipment, mechanical
and electrical services, logistics (transport, fleet management, site support, waste management, fuel, internationalfreight).

Local Capabilities: Small-scale firms subcontracted nationally, delivering civil works, light vehicle hire, site consumables,
fuel supply, and local support services.

Capacity building: lnitiatives will address gaps in specialized oil & gas skills to unlock furtlrer local content.

10.7.5 Training and Capaeity Building Overview

Training focuses on:

o Workforce and youth development (internships, graduate programs).

o Enterprise and supplier development (SME and county-level engagement).

o HSE standards and certification.

r On-the-job training supervised by experienced contractors.

. Long-term capability strengthening for sustainable local workforce growth.

. The Project is committed to training its workforce. GEBV will continue making crtntributions to the Training fund
and it is assumed that the funds will be utilized for training programs targeting Kenyans who are not in the project's
workforce and will be implemented by EPRA.

10.7.7 lmplementation & Monitoring Approach

. Governance: Management oversight with support from the Local Content Unit arrd contractor integration.

. lmplementation: Embed local content obligations in contracts with defined KPls.

o Monitoring & Reporting: Quarterly contractor performance reviews, independerrt audits, and regular reporting to
EPRA.

. Continuous lmprovement: Feedback loops to ensure objectives are achieved ancl enhanced over time.
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10.7.8 Key Commitments and Stakeholder Engagement

o Maximize Kenyan participation across all workstreams.

o Promote knowledge transfer and technology sharing.

r Engage stakeholders: regulatory authorities, national & county governments, local communities, contractors, and
the business community.

o Maintain transparency and deliver measurable local content outcomes, including quantified workforce and
procurement participation targets.

10.7.9 Conclusion

The South Lokichar Field Development is a milestone for Kenya's petroleum sector. GEBV commits to:

r MaximizingKenyan participation.

r Supporting enterprise growth.

o Delivering workforce training and development.

. Promoting technology transfer.

r Ensuring transparent reporting.

Key Quantitative Commitments:

o 500trucks in Phase 1 (at least 337olocal Content)

r 155 rail wagons daily in Phase 2

o Monthly exports: up to 600,000 barrels for Phase 1 and up to 1,500,000 barrels for Phase 2

o Workforce participation: 50-100% Kenyan across workstreams

This LCP establishes a living.framework for sustainable local content, ensuring petroleum development catalyses inclusive

and long-term socio-economic benefits for Kenya, particularly Turkana communities

10.8 Social lnvestment

The Project will contribute to social investment in the Project area, building on existing community projects and initiatives (for
example education, healthcare, road improvements, Community Health and livestock grazing programmes and maintenance of
water supplies) and working with County and National governments.

Social investment and related activities related to livelihoods restoration will be set out in a Community Development Plan, to be

developed in consultation with Affected Communities. This will enable Affected Communities to have the opportunity to
determine how best the Project can support social investment and community development.

This is summarized in Chapter 7.9 (Social) of the Upstream ESIA.

10.9 Stakeholder Engagement & Grievance Management

The Project has engaged with stakeholders and Affected Communities throughout the exploration and appraisal period. A

structured process of disclosure and consultation has been undertaken to support the scoping, baseline data gathering and

impact assessment for the ESIA in line with Kenyan regulatory requirements and good industry practice.

The basic standard of consultation and engagement adopted by the Project is informed consultation and participation. This is
particularly relevant to pastoralists who are recognised as potentially being vulnerable and marginalised, and therefore be

engaged in a culturally appropriate manner to ensure they have full opportunities to be involved in Project consultation and

engagement activities, and also to have the opportunity to share in development opportunities provided by the Project.

The Project recognizes concerns will arise as the Project advances planning, land access, clearance, construction and moves

into operations.
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A grievance resolution process has been develope{-and implemented that applies to all complaints related to the Project.
However, because land acquisition for the Project is being undertaken by the Government of (enya as part of the statutory land
acquisition process, any grievances relating to statutory land acquisition and compensation will be the responsibility of the
Government in line with mechanisms and rights to appeal set out in Kenyan law.

The Project's grievance resolution process has been developed to meet Kenyan legal requirements relating to grievance
resolution. This is summarized in Chapter 7.9 (Social) of the Upstream ESIA and is also set out in the Project's Stakeholder
Engagement Plan which is included as an Annex to the ESIA (Volume 3, Annex 2A).

10.10 lmplementation, Monitoring and Reporting

The Project will implement all mitigations and other commitments set out in the ESIA and subsequent Supplemental

Assessment through the Project Environmental & Social Management System.

The Environmental & Social Management System will set out the processes and organisation to be adopted and implemented by
POK so that it can achieve its environmental and social performance objectives. The Proje,:t will develop specific policies for
Environmental Performance, Social Performance, Human Rights and Occupational Health an(l Safety. Underneath this will sit a

set of auditable management plans that set out the specific management controls, roles and responsibilities, for
implementation of the Project's environmental and social requirements.

Project commitments (to its environmental and social performance) from the ESIA will be captured in the following internal
management documents which will be prepared prior to FID (Table 10-3):
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Toble 1.0-i: ES Project Monogement Documentotion

Reporting to, and auditing by, NEMA will be undertaken in conformance with applicable requirements. lndependent auditing by
Project Lenders will also be undertaken on a regular basis, as agreed.

The above documents are technical implementation documents that will be developed by the Contractor and subject to
consultation with the appropriate regulatory authorities in accordance with regulatory requirements. Where such
documentation goes beyond Kenyan regulatory requirements, relevant authorities will be engaged on the basis of good practice.

lmplementation of the above does not require any special GoK involvement above and beyond existing regulatory approvals and

therefore does not have an impact on approval of the FDP.
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This will include: air emissions, biodiversity, climate change, hazardous
materials, noise & vibration, soil management, waste management, water
resou rces.

The plan will be prepared to meet the requirements of ISO 14001:2015

This will include: Community Development, Community Health, Safety and
Security, Cultural Heritage, lnflux, lnfrastructure Routing, Labour and Working
Conditions, Employment and Training, Resettlement, Livelihood Restoration,
Transport Management.

The Plan will be prepared to meet the requirements of ISO 14001:2015.

This Plan will outline processes for informing people of Project activities,
schedule, potential impacts, local employment opportunities, community
grievance resolution process.

The Stakeholder Engagement Plan outlines the approach to stakeholder
identification, engagement with traditional leadership, and an action plan for
engagement for ongoing and planned activities.

This Plan will outline processes for informing people of Project activities,
schedule, potential impacts, local employment opportunities, community
grievance resolution process.

The Stakeholder Engagement Plan outlines the approach to stakeholder
identification, engagement with traditional lealership, and an action plan for
engagement for ongoing and planned activities.

' Procedures to identify and how to respond to potential emergency

situations, potential failure of risk controls and potential for incidents that
would have health and safety implications for workers and/or the
community; and environmental implications.

' Provision for emergency arrangements with contractors and

collaboration with other appropriate and relevant third parties.

This will include

Environmental
Performance Plan

Social Perforfirance
Plan

Stakeholder
Engagement Plan

Workers Health And
Safety Plan

Emergency
Preparedness And

Response Plan
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11 SCHEDULE AND COST PROFILES

11.1 Project Schedule

The provisional project schedule is presented in Figure 10-1 and commencing with FDP apprcval and shows the key timings of
Phase 1, Phase 2 and the E&A programme.

Phase 1 first oil is planned for December 2025, facilitated by the use of existing wells, pads anc rental infrastructure supported by
pattern drilling across the areas of the thickest net reservoir sections in Amosing and Ngamia.

Achievement of this Phase 1 schedule requires robust project management, coordination of nterfaces and timely support from
the relevant Kenyan Government agencies.

The schedule makes no allowance for any future legislative or regulatory requirement w,hich may impact the schedule as
proposed.

The following activities are required to prepare to start work immediately once an FID has been taken if the project is to meet
the Phase 1 schedule (Figure 11-1):-

Land Access, Water Rights, Commercial Agreements, Contracting and project Finance
Water pipeline tendering, detail design, procurement and early construction
Enabling Works comprising amongst others: temporary camp, quarry, batching plernt set up, access road construction,
site preparation and concrete pre-fabrication yard establishment, etc.
Early Works comprising amongst others; infield roads, construction camp, CFA l;rydown area, drilling laydown area,
landfill site, infrastructure surveys, flood defences, etc.
Permitting
FEED validation, detail design tt support early ordering for Long Lead ltems procurement

PROJECT

a

a

a

o

U(J
z

=corEUc

bU
o
0tc

(9
U
o2
s

J

U
clU

=
=o(J

FU
4Fz
o(J

hn,rl. r^(.fu e. O€v.lord.^r

GOK

FDP/FID

MIDSTREAM

UPSTREAM

D&C

US

US ESIA

Fro

APPROVEO
J

;t,
SPUD DATE FIRST CARGOFtRST Ott

TIIRKANA

-,.tlEtEml-@rrrLri;@Ei@lri
ilT APFROVE

AGREEMENTS

FISCAL INCENTIVES

FINANCING

EPF

D&C

MS TRUCKING

MS KPRL

@@

Figure 1.7-7: Phose 1. Schedule

Figure 11-2 shows the project schedule for Phase l" and Phase 2 along with the proposed appraisal programme
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Figure 17-2: Provisionol integroted project schedule

!1.2 Drilling & Completions Schedule

The Phase 1 project envisages an initial 21 month drilling programme to construct 43 new wells and to reinstate 5 existing wells in

Amosing and Ngamia.

Phase 2 is planned for a 14 -year program of continuous development drilling from 2031 (3 rigs) with additional wells in Amosing
and Ngamia followed by Twiga, Ekales, Agete and Etom to maintain and extend the 50,000 stb/d plateau. This second
programme involves drilling and completing 862 wells, employing a multi-well, pad-based factory drilling and completion
approach.

Following initial development drilling the rigs will support an appraisal and exploration program with a view to extending the
plateau further in both near field appraisal and higher risk / high potential exploration targets. Detailed planning of exact timing and

the sequence of the follow-on programs will be validated following receipt of initial production data and after incorporation of
learnings from the initial program.

The planned well count per year is shown in Figure 11-3.
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Figure 77-j: Well drilling schedule

11.3 Project Cost Summary

The overall Project Cost Summary is shown in Table 10-1

Table 71-7: Cost

tL.4 Upstream CAPEX

The Upstream CAPEX estimate is shown in Table 11-2.

Toble 11-2:

11.5 Drilling & Completions CAPEX

The Drilling & Completions CAPEX in shown in Table 11-3.

Surface Facilities 36.8 430.8 467.6

Drilling and Completions 215.8 5,021.8 li,237.6

Project Owners Costs 1 1.3 11.3

Project Total 263.9 5,452.6 5,716.5

CAPEX (SIV) Phase 1 Phase 2 Total

Exploration & Appraisal 7.5 70.0 77.5

Development Drilling 215.8 4,876.5 5,092.3

Well Pads 145.4 145.4

CPF 22.O 197.0 219.0

lnfrastructure, Water Pipes, Power & Ancillary 14.8 233.8 248.6

Owne/s Costs 1't.3 11.3

Total 271.4 5,522.6 5,794.0

CAPEX (SI\/IVI ) I otalPhase 1 Phase 2
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Drilling and Completions 215.8 4,876.5 5,092.3

Well Pads 145.4 145.4

Total 215.8 5,021.8 5,237.6

CAPEX ($NN) Phase'l Phase 2 Total

Table 11.-i: Drillin & CAPEX

The well count is shown in Table 11-4.

Toble 7L-4: Well Count

The CAPEX and OPEX associated with Drilling and Completion activities for the project represents a substantial proportion of the
overall project CAPEX and OPEX. Consequently, preparation of robust wells specific CAPEX and OPEX forecasts are

important in the pre-development planning process.. The current estimate is based on the following:

o Tenders previously received circa 2Ot9/ 2O2O and 2024

o Detailed well engineering

o Well metrics, along hole lengths, casing depths and preliminary locations

r Drilling and Ccmpletions with no stimulation

r Well counts based on 1:1 producer to injector on a s-spot pattern

SOUTH LOKICHAR BASIN. FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1

2026 7 5

2027 I 17

2028 6

2029

2030

2031 16 48

2032 23 45

2033 23 47

2034 18 45

2035 7 21

2036 22

2037 13 24

2038 24 48

2039 4 48 20

2040 46 29

2041 6 18 48

2042 24 49

2043 25 49

2044 10 46

I2045 7

2046

Arnosing Ngarnra Twrga Agete
Etonr

Arrwerwer
Etonr

LokoneYear Ekales

CONFIDENTIAL Page 268



PROJECT
OIL KENYA

a

The cost estimate production included the addressing, amongst others, the following topics

Drilling & Completions Timings

Benchmarking Review

Non-Productive Time & Contingency approach

Learning Curve Review

Deliverability Review

The cost estimate was also reviewed to identify any potential opportunities for cost reductions. The Rig and Associated Costs
category represents an area that would benefit from further review. This would include th'-. review of alternative choices for
contracting e.g. rig purchase versus hire, initial down payments, etc. Such a review should be undertaken as part of the
preparation and completion of the tendering packages.

11.6 Opportunities and Risks

Table 11-5 summarizes the Upstream Opportunities and Risks identified.

Table 71-5: ond Risk

A Project Risk and Opportunity Plan will be introduced leading up to FlD. The objective of the plan is to ensure that both risks
and opportunities are clearly visible to the Project Management Team to enable timely interyention. The plan will incorporate all
identified items but the main focus will be on the top impact elements.

The five fundamental steps will be specifically included in the plan, which are Risk:

o ldentif ication

o Evaluation and Ranking

r Mitigation

o Monitoring

a

a

. Potential to power auxiliary and industrial loads from solar to
further reduce GHG emissions
. Process simplification to challenge need for stabilization units
. Adopting a different approach for equipment sizing and training
. Selecting alternative oil processing technologies for emulsion
breaking and stabilization
. Reducing number of crude oil storage tanks by increasing tank
sizes
.Relaxing water injection 5-micron specification

.Using alternative design standards (e.9. Chinese)

.Further engagement with international EPC contractors to
challenge execution, cost and timing assumptions
.Construction of a CPF in the north to process high CO2 well
fluids
.Monitor production performance and water injection performance
to optimize recoveries through variation of production and/or
injection rates

.Review risk of alternative options for pipeline heating (e.g. bulk
heating) to determine if cost savings might be achieved
.Review feasibility of utilizing cooler water injection temperatures
to reduced heating loads

.Host Government Dependency Timing

.Regulatory approvals

.Cost escalation

.Water permittirg and delivery

.Timely land ac:cess

.Security

.Political and Siocial

.Competing prrrjects impacting m supply
chain for critical materials
.Global pandernics

.Preferential water breakthrough to be
monitored via reservoir management plan
to enable early, response if required

Opportunities Risk
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o Communication

LL.7 Project OPEX

The breakdown of the Project OPEX is presented in Table 11-6

Toble 11-6: OPEX

Total OPEX 1,014.3 7,2',12.0 8,226.4

The Project OPEX estimate is based on inputs from previous FEED Corgractors, Well Engineering estimates, past costs incurred
during the Exploration Phase and in-house databases.

The G&A estimate is based on the minimum manpower and non-manpower G&A costs required to sustain the project in

addition to the direct operational facility costs

Lease of Surface Facilities, TDU & Water 267.7 247.4 5',t5.2

GE Personnel (G&A) 56.6 226.5 283.2

Camp Costs 11.7 63.2 74.9

Consumables (Elec & Diesel) 14.9 171.8 186.6

Chemicals 5.8 138.7 144.5

Travel 5.2 20.4 25.6

Vehicles 5.3 73.5 78.8

Support Services 72.5 288.6 361 .1

lnsurance 3.0 47.O 50.0

Oil Trucking / Rail Transportation

Upstream Total

466.9

442.8 1,277.1

4,848.6

1,7't 9.9

5.315.5

Export Charges 28.3 293.9 322.1

Storage & Handling 28.6 296.8 325.4

Admin & Monitoring 34.9 362.1 397.0

Product Loss 8.6 89.0 97.6

Trucking lnsurance 4.3 44.5 48.8

Midstream Total 571.5 5,934.9 6,506.4

UPSTREAM OPEX ($MM) TotalPhase 1 Phase 2

MIDSTREAM OPEX ($MM) Phase 1 Phase 2 Total
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L2 COMMERCIAL AND ECONOMIC ANALYSIS

This section summarizes of the upstream and evacuation cost estimates, as well as the main e,conomic assumptions used by the
company to produce its economic analysis of the project and the key results of such analysi:,, including project cash flows and
returns for the contractor and the State of Kenya.

L2.L lntegrated Project Contractual Structure

Figure 12-1 gives an outline of the envisaged contractual framework and identifies the key ena bling agreement for this project

ooo
o o oI

Gulf Energy
E&P

Key Elements & Contractual Atreements

Production Sharing Contracts (1088 & 13T)

FDP, Land, Water, Security Enabler, ESIA, Joint Marketing Agreement, etc...

Harmonization / Unitization & Fiscal Terms

Participation Agreement, Joint Operating Agreement

o
Sale of Crude Oil

oo
oo
@ Transportation Contract(s), KPRL Crude Oil Storage & Handling Agreement

G) Export of Crude oil Produced

Figure 72-7: Controctual Fromework

As part of the considered development plan, crude oil will be produced from fields covering an area spread across the current
acreage of both 10BB & 13T licenses. As detailed further below, Gulf will request the implernentation of relevant agreements &
contracts in order to have the whole development area governed by a single set of harnronized fiscal terms and accountint
procedures. Other key agreement related to upstream development area will include agreements related to land access, water
supply, security & logistical enablers among others.

Should the NOC decide to exercise its right to participate in the contractor group for the considered development, it will be required
to implement certain contracts such as a Participataon Agreement, as envisaged in the PSCs, defining the rights, roles and
responsibilities of each member of the contractor group.

A loint Marketing agreement is required to enable the Contractor, GOK Nominee and GOK pool their respective entitlements
together and market jointly.

The contractor will enter into Transportation Agreement(s) to transport produced crude o,l via truck and or/rail to the port of
Mombasa for storage at KPRL facilities under a storage and handling agreement. Crude oil will then be sold on international markets
through offtake agreement(s) to be negotiated with commodity merchants.
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L2.2 Upstream Economic Assumptions

12.2.L OilPrice

Crude oil produced is expected to be intermediate, paraffinic, sweet oil with an API degree of 30.50 and will be indexed to the
Dated Brent. All economic evaluations have been run using a forecasted oil price of S60/bbl which the company considers
reasonably conservative given macroeconomic situation, as well as current dynamics of international commodity markets. No
inflation or price escalation has been assumed on crude oil prices as part of this economic analysis. Due to the expected quality
and waxy nature of the crude, a long-term constant quality differential of -$3.5/bbl is applied to the economics. This differential is

consistent with discount achieved by the previous operator during the first EOPS sales and market data.

L2.2.2 Key Economic Assumptions

The following economic assumptions have been made in this analysis:

e Cash flow calculation start date: 1't January 2025

o oil price: $50/bbl, no inflation
o Crude quality differential: $-3.5/bbl
r Cost inflation: O% p.a.

o GoK nominee (NOC) participation: 2O/o (up to 20% in Block 10BB license, up to 22.5% in 13T license, expected to be

harmonized at20%in the Unitized Area)

12.2.3 Upstream Fiscal Terms

As stated above, in order to facilitate accounting procedures and ensure that investment decisions are made according to what is
best from a technical standpoint, as part of the considered integrated development plan, the company is requesting that
competent authorities allow for the implementation of relevant agreements that will permit a de-facto unitisation of the whole
development area under harmonized fiscal terms. Such unitisation mechanization may be done following the procedure foreseen
in article 21 of the 10BB and 13T PSCs, or through an alternative legal and contractual scheme.

GEL is convinced that this unitisation would be both in the contractor's and the regulator's interest, as it would reduce the
complexity of the tax treatments, ease the investment decision process and any future audit / due diligence works.

Moreover, given the current cost environment and in view of the investments required to achieve the considereO Oevetoprnerl-t

plan, the contractor is in the that the current fiscal terms included in the 10BB and 13T PSCs would not allow the economic viability
of the project. As part of the requested unitization of the development area, the company is therefore also requesting for the
support of Kenyan authorities to obtain a revision of certain aspect of the fiscal treatment of petroleum revenues, while retaining
the same framework.

Changes requested are summarised in Table 12-1.
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VAT 16.OYo Exempt

WHT
5% Local

5.625% lmported
Exempt

RDL &
IDF 2o/o & 2.5oh on imported goods Exempt

Cost
Recovery

Ceiling
55 0% 65.0olo 85.0%

Proflt Oil
Split

0-20.000 5svo 45%

20,001-50,000 60% 40o/o

50,001
100,000 63% 37o/o

101,001-
150,000

680/o 32Vo

Over '150 000 780/r 22o/o

l:.:,,

0-20,000 50o/o 500/o

20,001 -50,000 6o0/o 400k

50.00'l -
100,000 65o/o 3syo

101,001.
1 50.000 70o/o 300k

Over 1 50 000 750/. 25Vo

|Ir'

0-20.000 50% 50vo

20,001 -50,000 606/o 40vo

50.001 -
100.000 65% 35vo

10'1,001.
1 50.000

70% 30vo

Over 150,000 750/o 250/0

i,,, /

Windfall
f2lax Trigger Price $50/bbl, indexed since 2007

26Yo 20o/o

Trigger Price $50/bbl, indexed since 2008 l rigger Price $50/bbl, indexed since 2007
260/o

10BB PSC (current terms) 13T PSC (current terms) Unitised Lokichar Area (Requested)Item

Toble 12-L: Current and Adjusted Fiscol Terms

Note, the analysis below is based on the requested fiscal terms.

12.2.4 DevelopmentConcept

As detailed in the previous sections of this document, the development concept considered consists of a two-phase approach, with
the flrst phase being focused on implementing a fast-track development of the Ngamia & Amosing fields, achieving first oil by
December 2025, before ramping up production to 20,000 stb/d from these fields.Ihe seconrl phase will comprise a larger-scale
development of the Ngamia & Amosing fields, aiming to reach a production of 5O,0OO stb/,J. The company will then continue
investing on the asset and develop the Twiga, Agete, Etom and Ekales fields, with the objective of maintaining a production plateau
of approximately 50,000 stb/d over multiple years.

12.2.5 Upstream Capex

Table 12-2 and Figure 12-2 below give a breakdown of capex program for the life of the project, as considered as part of the
presented development plan.
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2025

2026 7.5 57.3 22.0 14.8 1't.3 112 9

2027 1 '19.5 119.5

2028 28.7 28.7

2025 48 4.8

2030 5.5 5.5

2031 307.1 11.8 '197.0 19.0 534.9

2032 8.6 329.7 11.8 19.0 369.1

2033 8.6 340.0 '1 1.8 19.0 379.3

2034 86 316.4 9.8 15.8 350.7

2035 9.6 153.6 3.9 6.3 173.5

2036 8.6 126.0 3.9 6.3 144.9

2037 8.6 206.0 5.9 9.5 12.7 230.O

2038 8.6 369.7 11.8 190 253 409.1

2039 8.6 369.s 13.8 22.1 25.2 414.O

2040 395.3 13.8 22.1 25.1 431 .'t

2041 384.6 13.8 22.1 24.9 420.5

2042 389.1 11.8 't 9.0 24.8 419 9

2043 406.0 11.8 19.0 24.7 436.8

2044 323.1 9.8 15.8 24.5 348.7

2045 '131 .9 244 131.9

2046 67.8 24.3 67.8

2047 67.1 24.2 67.1

2048 58.8 24.O 58.8

2049 67.8 23.9 67.8

2050 67.1 23.8 67.1

Total 77.5 5,092.3 145.4 219.0 248.6 11.3 331 8 5,794.O

Exploration
&

Appraisal
($lMltltl

Development
Drilling
(sl\xtv1)

I nfrastructure
Water Pipes.

Power &
Ancillary
(sMr\/)

Owner's
Costs
(SM fi/ )

Total
(Slvv 

1

Year Well Pads
(srMr/ )

CPF
(StVlvl )

Decommissioning
(SIMI\/ )

Toble 72-2: Project CAPEX

Note: Decommissioning costs exclude interest of S11.2 MM which makes up the remainder of the total cost
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Capex & Production

lltll
"rSrcr"n$"<r*Cnetr*fn$tnSre"nSns"n$rso"d$"r.s"dlt$n"*"nsa,er$r.".C"-g'

rcapex 
-Production

Figure 72-2: Project CAPEX phosing

12.2.5 Upstream Operating Costs

Table 12-3 gives a detailed breakdown of the operational costs budgeted for the project economic analysis
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Toble 72-3: Project OPEX

OPFX MODFT

BOPD 1,575 11,061 18,660 18,035 'r 5,632 14,1 86 45,469 50.0@

AnnEl ProdEltr (BBL) 48,840 4,037,158 6,810,785 8.801,663 5.705,616 5 177.741 16.596.22r 18.250 059

UPSTREAM OPEX

L€soof Surfee Ferldr6. TDU & Wat6r $K 2,781 52.899 52, 7 52.946 53,031 53,140 1 2,396 12,3$

GE Peconnd (G&A) SK 11,327 11,327 11,327 11,327 11,327 11,327 11.327

Camp Crsls $K 2.338 2,338 2.336 2.338 3,161 3,161

Consumabls (Elec & Del) SK 24 2.9X 2.926 2.926 2,926 2,926 7,316 7 316

ClEmEalS SK 700 1.215 1.343 1.319 1.147 3,926 4 782

Travel $K 85 1,020 1,020 1,020 1 020 1,020 1,020 1 020

Vehcl* $K 87 1.044 1.044 1.M4 1,044 1,OAA 3,676 3,676

Support Swrc SK 366 14I29 14.429 14,429 14 429 14,429 14,429 14,429

lnsu@@ SK 456 521 521 521 1,020 1,415 1,816

TOTAL UPSTREAIil $K 3,669 n,141 67,768 87,89a 87,955 88,391 58,665 59,921

UNIT COST UPSIREAT gbbl 75.11 2t_s 12.N 12.92 15.42 17.07 3.53 3.4

ttDsmilm oPEx

Oil T^rkirc $K 798 65,947 111,256 I 1 1,106 93,202 u.579 271,101 2*.117

ExFd Chats6 $K 48 6.743 6,734 5.649 5.126 16.430 18,@

StdagE & Handkng SK 49 4,037 6,81 1 6.802 5,178 16 596 r 8,250

Admin & Mmitdino $K 60 4.925 8.30S 8.298 6.961 6,317 20.247 22.245

Prcdd LN $K 15 1,211 2.M3 2.040 1.712 1 553 4,979 5.475

Truckng lrcurane $K 7 606 1.022 1.020 856 777 2.489 2.7fi

TOTAL MDSTREAM SK 977 80.723 1 36.1 82 1 36.0@ 1 14 044 103,529 331.843 364.91 2

UNTT COST i'IDSTREAM 9bbl m.m m.m m.m 20.00 m.m 20-m m.m 20.m

OPEX MIO E UPSTREAM

TOTAL OPEX 5K ,a,6,ali 't5,7,8to zB,w 223,89a 4r2.0:]9 't9t,920 300,5(E 14,Cts

TOTAL UNIT COST s/bd s-l al.6 32-9 329 $.4 37.1 23.5 zt.3

L2.2.7 Evacuation (Transport) Cost

As detailed in Section 9, the contractor is considering several options to transport crude oil produced from Lokicharto Mombasa.

lnitially, export will be via truck from the upstream storage facilities to KPRL facilities in the Mombasa port. A transportation cost
of S2O/bbl has been assumed for the economic analysis. The details cost breakdown can be found in Section 9.7 and Table 9-8.

ln the second stage of the development, the company intends to transport its production to export facilities by rail, which will
require an upgrade of the existing infrastructure (Section 9.4). As of the date of this FDP, this solution is not yet available and its
potential cost is still uncertain, GEBV has therefore decided to use the transport cost estimates of the trucking solution for the
purpose of performing this economic analysis.

This approach is considered conservative by GEBV as it is expected that the rail solution will improve the evacuation route
economics, as it will likely benefit from economies of scale and be less subject to logistical disruptions. For financial modelling
purposes, the company has therefore assumed a S20/bbl flat, long-term transport cost.
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12.3 Economic Analysis Results

12.3.1 Key Proiect Economics

Table 1"2-4 shows the forecasted free cash flows to the contractor group over the initial 15 years ofthe project.

Toble 1.2-4: Forecast Free Cashflow

Figure 12-3 shows the cashflow and key project economics over the life of the project, under the assumptions listed above
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2025

2026 16.4 1.0 1.8 -3.7 -112.9 -c.6 -0.4 -1 15.8

2027 228.1 80.7 147.4 -87.3 -1 19.5 -1 .1 -36 5 -96.9

2028 385.8 136.6 249.2 -88.0 -28 7 -1.1 -61 .7 69.8

2029 384.3 136.0 248.3 -88.1 4.8 -1.1 -61 .4 92.8

2030 322.4 114.1 208.3 -88.2 -5.5 -1.1 -51.5 61 .9

2031 292.5 103.6 189.0 -88.6 -534.9 -1 .1 468 -482.3

2032 940.1 332.8 607.3 -59.3 -369.1 -'t.1 -151 .0 26.8

2033 1 ,031 .1 365.0 666.1 -60.7 -379.3 -1.1 -166.5 58.5

2034 1 ,031 .1 365.0 666.1 -61 7 -350.7 -1.1 -166.5 86.1

2035 1 ,031 .1 365.0 666.1 -62.2 -173.5 -1.3 -159 8 260.9

2036 1,034.0 366.0 668.0 -62.8 -144.9 -1.3 -155.2 295 3

2037 1.O24.3 362.6 661.7 -64.6 -230.0 -1.3 -153.6 203.8

2038 1,012.0 358.2 653.8 -65.5 -409.1 3 -143.8 25.7

2039 989.1 350.1 638€ -65.7 -414.O 3 -134.1 15.6

2040 972.1 344.1 628.0 -66.3 -431 .1 -'.3 -128.1 -7.1

Total 10,694.4 3,780.8 6,900.0 -1 .012.6 -3,707.9 -16.9 -1,616.9 495.0

Transport
Costs

(USDNNNI )

Revenues
Net of

Transporl
Costs

(usDMM)

Fees &
Levies

(USDlVlvl)

Govt
Share of
Profit Oil

(USDIVM)

Contractor
Group Net

UT
(usDMr/)

Yeai Revenues
(usDrvrv)

Opex
(usDrvilv)

Capex
(usDMrvr)
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Project Economics @$60/bbl
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Figure 12-3: Project Cashflow

-Revenues 
net of transport costs

Figure 12-4 fiows the contractors group's cumulated free cash flows over the life of the project, alongside the annual forecasted

oil production.
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Production and Cumulated Contractor Group Free Cash Flows
60.0 1,400.0
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(400.0)

(600.0)

rProduction 
-Cumulated 

CG Free Cash Flows

Figure 72-4: Project Free Coshflow and Gross Oil Production

12.3.2 Contradot I State Split of Revenues

Table 12-5 and Figure 12-5 illustrate the split of value added between GEBV and the State, under the technical economic and fiscal
assumptions presented.
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Toble 72-5: Guff Energy / Government of Kenya Split of Revenues

2025

2026 -94.0 0.8 -21.6 -20.8

2027 -57.0 11.8 -14.2 -2.4

2028 91 .0 18.9 22.7 41.6

2029 119.0 18.7 17.6 36.3

2030 92.3 15.7 6.7 22.3

2031 -362.0 18.0 -90.5 -72.5

2032 1 03.1 47.9 27.9 75.8

2033 138.9 523 34.9 87.2

2034 186.4 52.2 15.2 674

2035 351.4 52.3 26.8 79.2

2036 390.3 52.3 17.7 70.0

2037 292.9 52.4 9.0 61.4

2038 104.3 52.9 -3.3 49.6

2039 86.0 51.8 -3.7 48.2

2040 56.2 51.2 -1.8 49.4

2041 18.6 47.5 1.1 48.6

47.9 4.3 52.22042 21.8

2043 -19.6 45.3 -4.9 40.4

2044 -0.2 39.5 -0.0 39.5

2045 152.1 35.2 29.2 64.4

47.22046 22',t.6 33.9 13.4

2047 217.3 33.r 9.3 42.4

2048 204.9 31.0 5.1 36.1

2049 184 0 29.8 1.3 31.1

173.8 30.6 22.1 52.62050

Total 2,673.0 923.0 124.2 1,047.2

Gulf
E nergy

Net Casn
Flow

Govt
Reven ues

asa
Contractor

Govt.
Total

Revenues
Year Govt Tax

Revenues
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Government / GEL Split
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Figure 12-5: Gulf Energy / Government oI Kenya Split of Revenues

As detailed in the above tables and graphs, under the considered assumptions, the project would produce sufficient free cash flows
for the contractor group to be able to fund the investments required to maintain production at 1:he targeted levels, while generating
over 1.1 billion USD of revenues for the State of Kenya.
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13 HOST GOVERNMENT ENABLERS

13.1 General

This Field Development Plan (FDP) outlines the strategy for fully developing six key discoveries within the Block 10BB-13T license
areas, as well as the subsequent appraisal and exploration activities that will be conducted to maximise resource recovery within
the Development Area. The development strategy uses a phased approach, beginning with the largest and most technically mature
reservoirs. To achieve first oil and support an initial plateau of 20,000 barrels of oil per day, 48 wells in the Ngamia and Amosing
fields will be used and produced through Early Production Facilities. The data gathered through this phase will be used to optimise
a second phase of development, which plans to execute further drilling in Ngamia and Amosing, while adding production from the
Twiga, Ekales, Agete, and Etom fields. The second phase of the development will utilise a Central Production Facility to increase
the oil plateau to some 50,000 stb/d. The feasibility of the plans outlined in this document is also dependent on some key
assumptions.

These key assumptions relate to regulatory approvali, fiscal stimuli, infrastructure utilities and resources, water, and land
acquisition. The following sections outline the assumptions on which the Contractor has relied for the development of this Field

Development Plan.

L3.2 Land

13.2.1 General

The project requires unfettered access to sections of land. The said requirements are for the purposes of constructing and operating
project assets. The assets include physical facilities, wells, infield pipelines, roads and other infrastructure.

Through MOEP the Project land will be acquired by the National Land Commission (NLC) under the statutory land process. The
Phase-1 development envisages the production of 20 kbopd using two 10 kstb/d modular leased facilities, known as Early
Production Facilities (EPF), at well pads located within the Ngamia 3 and Amosing 1 fields. Three of the four proposed well pads

are existing (Ngamia-03, Arnosing-01, Amosing-03), with one new well pad yet to be constructed (Ngamia-11). lt will be necessary

to increase the size of existing well pads and improve some access roads. The locations of the proposed Phase 1 well pads are

shown in Figure 13-1. The distance between NG-03 and NG-11 is approximately 500m, and the distance between AM-01 and AM-
03 well pads is approximately 750m.

Figure 13-7: Gozetted Lond Polygons, with Phose 7 well pods

MOEP, through the NLC, has gazetted an intention to acquire the land for Ngamia, Amosing and Twiga fields as well as the Kapese

lntegrated Operations Base in the immediate term and the other fields of Ekales, Agete and Etom in the near future as the
communities secure titles for their lands. The MOEP will acquire the surrounding land in totality as polygons to provide flexibility
as shown in Figure 13.2:-
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Figure 73,2: Gozetted Lond Polygons

The Contractor will be provided unfettered access to the acquired project lands by MOEP (Landlord) to construct project facilities
and conduct petroleum operations. Where applicable, the Contractor will be granted such way-leaves, easements, temporary
occupation or other permissions as are necessary for the project and in particular for the purposes of laying, operating and
maintaining pipelines, cables and passage between the Development Area. The Landlord will maintain the land in good standing
with the National and County Governments, as required, to ensure access at no cost to the Contractor.

13.3 Water

The project requires access to a reliable and uninterrupted source of water to support construction activities and facilitate reservoir
recovery. Peak demand is expected during the plateau production period, with an average requirement of approximately 70,000
barrels per day (bwpd)to sustain operations.

The most effective and sustainable solution is the provision of water from Turkwel0am to the project facilities. This infrastructure
will not only serve the operational needs of the project but will also benefit surrounding communities through strategically located
offtake points.

ln recognition of the strategic importance of the project, the Government of Kenya, through the Ministry of Water, has committed
to construct the pipeline from Turkwel Dam to the upstream fields. The availability of water ir; a prerequisite for production and
places this pipeline on the critical path of project execution.

Accordingly, the Contractor requests that the Government prioritize and implement the construction of the pipeline ahead of
production commencement, and supply water to the project at a commercial tariff, in line with the agreed commitment.

L3.4 Securlty

The National Police and other Government agencies are responsible for public security and law and order. The Contractor also
requests the enhancement of the Critical lnfrastructure Protection Unit complement of the National Police Service to support the
increased operations by the Contractors, particularly with the trucking of crude oil along the A1 Highway.

13.5 Grid Power

The project's pnimary electrical power will be generated using associated gas via gas engines and in the absence of associated gas,
with grid power and diesel generators serving as backup during start-up and contingency scenarios. To ensure operational safety
and reliability, an Uninterruptible Power Supply (UPS) system will be installed to support emergency and controlled shutdown
procedures,
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Existing facilities, including Kapese camp, Kapese airstrip, and boreholes-will primarily rely on grid power, with diesel generators
providing backup.

lfiine with this configuration, the Contractor respectfully requests that the Government of Kenya. through the relevant agencies,
provide last-mile grid power connections to the project's upstream fields, camps, airstrip, and boreholes. Power will be supplied
to the project on a commercial tariff basis, consistent with national infrastructure development frameworks.

13.6 Roads

For phase 1, trucking is the primary evacuation option. The following road construction and maintenance is required to enable the
evacuation of 20,000 barrels of oil per day at the plateau via road tankers from Lokichar to KPRL Changamwe: Upgrading of C46

road to Class A/8, maintenance of AL road from Lokichar to Sebit, completion of ongoing construction work of 41 Road from Sebit
to Kitale and construction of a deceleration lane into KPRL Changamwe. Additionally, suppose the Government completes the road
construction from Marich Pass to Chemolingot. ln that case, the trucks will be able to avoid the towns of Kitale and Eldoret. saving

over 50 km of distance to KPRL Changamwe. The Contractor requests that the Government provide th6 enabling road
infrastructure. The Contractor's trucking service providers will contribute significantly to the Road Maintenance Levy through their
diesel consumption.

L3.7 KPRL Storage and Handling

The project requires truck offloading facilities with a capacity to offload 100 trucks per day, as well as at least 900,000 barrels
(143,000 m3) of heat-traced and insulated storage capacity at KPRL. Additionally, a heat-traced and insulated pipeline is required
for evacuating crude oil from KPRL to KOT2. The Contractor requests that KPRL provide the necessary infrastructure to offload,
store, and export the crude oil. This should be provided at a commercial tariff to the project, similar to the commercial
arrangements with the downstream petroleum business.

13.8 Fiscal lncentives

13.8.1 General

Since the effective date of the Production Sharing Contracts (PSCs) for Blocks 1"0B8 and 13T, the Contractor's economic position
has been materially impacted by the enactment of new legislation and amendments to applicable petroleum laws and regulations.
These changes have altered the fiscal and regulatory framework under which the PSCs were originally negotiated. ln line with the
principle of mutual economic benefit, it is both appropriate and necessary for the parties to review and adjust the PSC terms to
reflect the current legal and economic erlyironment.

Such adjustments will help preserve the original economic equilibrium, ensure project viability, and support continued investment
in Kenya's petroleum sector. The request for Fiscal lncentives is based on the following key principles:

i. The Contractor undertakes exploration and production risks, while the Government retains ownership of petroleum
resources. The PSC structure ensures that both parties share in the rewards once production begins, typically through
cost recovery and profit-sharing mechanisms

ii. PSCs were negotiated based on prevailing legal, fiscal, and market conditions. These conditions changed materially
through new legislation or regulatory amendments, hence disrupting the economy. The PSC principle of mutual economic
benefit supports renegotiation or adjustment to restore fairness and viability.

iii. The review of the fiscal regime encourages continued investment by the Contractor while enabling the Government to
meet its development and revenue goals. This includes provisions for local content, royalties, and government
participation, etc.

iv. The Petroleum Act 2019 emphasizes transparency, accountability, and equitable sharing of benefits. The Act empowers
the Cabinet Secretary and the National Upstream Petroleum Advisory Committee to negotiate PSCs that reflect mutual
economic interests

To make the project viable, the following project-specific fiscal terms must be approved by the applicable government organs
before ratification of the Field Development Plan by Parliament.

13.8.2 Cost Recovery

The Contractor shall recover costs incurred in relation to operations from cost recovery crude oil as detailed below

The Parties agree the order of priority in recovery of costs as follows:-

i. Production;
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ii. development costs;

iii. exploration and appraisal costs; and
iv. decommissioning costs.

The maximum percentage of cost recovery crude oil in a fiscal year that the Contractor can use to recover petroleum costs shall be
85% for Block 10BB & 13T

Harmonised Profit oil split and Windfall tax as detailed for Block 10BB & 13T as detailed belorru:

r Profit OilSplit (Table 13-1):-
Toble 7j-7: Profit Oil Split

a Windfall tax 26%o, Trigger Price Sso/bbl, indexed since 2007

13.8.3 Taxes

The Contractor requests that the following taxes be applied to the project.

VAT on goods and services for the direct and exclusive use in the construction of the Project will be exempted.
VAT on goods that will be usqd in the development (construction) of the infrastrur:ture needed for the Project will be
exempted.

Goods that are used in the upstream for exploration shall be covered as originally provided for under the Production
Sharing Contracts ( PSCs).

Exemption from the Railway Development Levy and lmport Declaration Fee will be granted to goods that will be imported
for direct and exclusive use in the construction of the Project.
Exemption from Withholding Tax for local and imported services.

13.9 Phase 2

ln line with the Government's strategic plan to extend the railway line to Northern Kenya, the Contractor requests that the
Government of Kenya provide a railway line at the fields in Lokichar for evacuating 50,000 barrels (ca. seven million metric tons) of
oil per day (155 wagons MGR/99 wagons 5GR) by January 2032. The project will provide southbound cargo, hence improving the
railway investment economics.
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L4 APPENDIX A - EXPLORATION AND APPRAISAL WELL INVENTORY

South Lokichar Basin Exploration and Appraisal Well lnventory
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DTS

(Distributed

Temperature
Sensor)

Schlumberger
Well Watcher

lnflow Tracers RESMAN

Permanently installed fiber
optic cable in the wellbore is

used to continuously monitor
the temperature profile along

to lower completion. The

temperature profile can be

used to infer changes in oil,
water and gas lnflow in each

of the zones.

Water or oil soluble tracer
sticks installed in the annulus

of each isolated reservoir
section. Each reservoir section

has a unique chemical
signature. Analysis of the
chemical signatures in the

produced fluids during a well
test can be used to infer zonal

contribution and water
breakthrough.

Permanent flow
monatoring
requiring no
downhole

intervention.

Eliminates need for
interventions to
conduct PLTs.

(Although

occasional PLTs can

be useful to
calibrate the

response of the
chemicals)

Uncertainty in

interpretation of results and
identifying water / gas

breakthrough. lnterface
between lower and upper

completion during
workovers, artificial lift
replacements etc. Cost

Some uncertainties in the
interpretation. lnitial cost

plus ongoing.sample
analysis charges for large

number of wells. Design life
(up to 10 years)

For ESP wells a Y-tool
bypass would be required
which is not possible ln 7"
liner with the pump sizes

required. For JP and lnsert
PCP wells the pump would
need to be removed from

the well and temporary gas

lift applied. For

conventional PCP wells, a

PLT would not be possible.

Multiple venturi mandrels
and pressure gauges would
be required to monitor flow

from five zones creating
high complexity and cost.

Uncertainty when
interpreting density data to

determine GOR and

watercut from each zone.

Not recommended

To be investigated in
prolect Execute phase

Feasible for temporary
gas lift in jet pump wells

and water injection wells.

Not recommended

PLT

(Production

Logging Tools)

Downhole
Flow Metering

Various

Halliburton
SmartWell

Conventional Production
Logging Tool run on wireline

or coiled tubing.

Downhole venturi mandrels
and pressure gauges are

installed in the lower
completion. The pressure data
can be used to interpret fluid

density and flowrate.

Fieldproven and
reliable technology

Continuous flow
measurement with

no need for
intervention.

Exam ple

Vendor
Products

Technology Description Pros Reconr mendationCon s
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AICD

Passive ICD

Multi Position
ICD

Sin8le or Multi
[,osition ICV

I

Tendeka FloSure

Halliburton
Equiflow

Baker Hughes

Eq ual iser

Schlumberger
ResFlow

Halliburton
Smartwell

Autonomous lnflow Control
Devices are installed in the

lower completion and
preferentially restrict inflow of
gas and/or water from each of
the isolated reservoir zones.
Different technologies are
available including floating
disc, fltridlc diode and ball

type.

Passive lnflow Control Devices
are installed in the lower
completion and provide a

predefined restriction to flow
for each of the inflow zones.

Available technologies include
nozzle and helical types.
Passive ICD's can also be

combined with a sliding sleeve
to provide on/off capability via

slickline or colled tubing.

Multi-Position lnf low Control
Devices are similar to Passive
lCDs but contain a number of

nozzle sizes which can be
selected using a slickline or
coiled tubing shifting tool.

lnflow Control Valves are
installed in the lower

completion to provide on/off
(single position) or variable

(multi-position) inflow control
from individual reservoir

zones. lCVs are controlled
from surface via an electrical

or hydraulic connection rather
than a coiled tubing or
slickline shifting tool.

No interventions
required for

monitoring or
activation

Lower completion
cost compared to
MP-lCDs and lCVs.

No interventions
req uired

Lower completion
cost compared to

lCVs. Provide
variable drawdown

control as

compared to on/off
control provided by

SSDs

Can be controlled
from surface, no

intervention
needed. Could

perform multi-zone
well tests thereby
reducing the need

for surveillance
interventions (i.e..

PLTs)

Additiorral drawdown
required to maintain oil
production leading to
increased FGF and lift
capacity requirement.

Water proc ucing zones are
only chok,-.d back, never
fully closerd. Therefore,
there is still a significant

amount of vvater circulation
required. Further lower
completicrn equipment

required increasing
complexity and installation

cost.

No ability to change nozzle /
restriction sizes post

installation (on/off ability
only). Uncertainty in

reservoir performance
makes it difficult to pre-
select nozzle / restriction

si:res.

Require a CTor slickline
lntervention with a shifting

tool to actuate. Need to
remove arl ificial lift to

access reservoir. (Unless

ESP with bypass is used).
Require surveillance

capability of sufficient
accuracy / f'equency to

realise berrefit of the
additional control.

High cost Corlplexity and
increased potential for

fa ilu re

AICDs are not considered
for the base case

development plan but
further work is

recommended with the
simulation model to

lnvestigate their
potential benefit to
recovery and water

utilisation.

Not recommended due
to difficulty in

preselecting the nozzle /
restriction sizes

Could be considered as

an enhancement to ssDs
if we have fit-for-purpose
monitoring capability and

drawdown control is

proven to be of
significant benefit.

Expect the cost to be
prohibitive for field wide
implementation. Further

work could be

undertaken however to
understand the tradeoff

between the higher lnitial
completion cost and the

lower reservoir
surveillance and

intervention costs.

Example Ve.ndor
Prod ucts

Technology D0scription rr os Recom mendationCon s

Ex.r m plc

Vcndor
Prod uc ts

Icch nology Descri ption Recom mendationPros Cons
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SSDs

Haliburton
Durasleeve

Baker Hughes

Conventional Sliding Side Door
technology installed in the

lower completion to open or
close each of the isolated

reservoir zones.

Relatively low
completion cost.

Proven technology,
relatively reliable

Require a CTor slickline
intervention with a shifting

tool to open or close

sleeves. Need to remove
artificial lift to access

reservoir (unless ESP with
bypass is used.) Only have

on/off control. Cannot
therefore slow the

development of water in

one zone without affecting
other

Relatively low-cost option
which provides good
flexibility to open and

close zones. Need to
consider in concert with
the artificial lift option,
e.g., with conventional

PCPs or non-bypass ESPs,

a full workover would be

required to remove the
pumps and actuate the

sleeves. Potential to use

in water injection wells

vct OIL K

lnterwell HEX

Plugs TTS

As and when water
breakthrough is identified

bridge plugs and/or straddles
are installed to isolate specific
perforation intervals. Through

tubing deployment of the
bridge plugs and straddles

may be possible depending on
the tubing and casing size.

Low upfront cost
Proven technology,
relatively reliable

Require a CTor slickline
intervention if through

tubing is possible, or a full
workover if not. More

difficult to reopen isolated
zones compared to other

options. Need to be able to
reliably measure water cut
to determine correct zone

to isolate?

A field proven low-cost
option which could be

used with the 'Deferred
Lower Completion'

strategy discussed below.

Bridge Plugs

/Straddles

Will likely require a full
workover to isolate high

watercut zones (unless

through tubing plugs/

straddles are selected)
Possibly not optimal for

long term project
economics

This is an attractive
option to minimise

upfront capex and defer
decision on whether to

install a lower completion
with SSDs / lCDs or use

bridge plugs/straddles

when water
breakthrough occurs.

Combined with the
phased approach

proposed the data from
Phase 1 can be used to

refine this option.

Deferred
Lower

Completion
N/A

No lower completion is run
into the cased & perforated
section initially. When water
breakthrough is identified the

decision is made regarding
which of the above zonal

isolation options are used.

Reduces initial
completion cost
and short-term

project risk.

Maximises initial
well productivity
when water cut is

low Allows time to
develop better

understand of the
reservoi r

performance

before selecting the
preferred

completion option.
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EXECUTIVE SUMMARY

This document defines the Well and Reservoir Management Plan (WRMP) that will be followed to optimize the development of
the South Lokichar Basin reservoirs. Specifically, it 6vers actions that will contribute to the surveillance of the production and

injection wells, and the reservoirs, to maximise economic recovery from those reservoirs.

The WRMP applies to existing discoveries that are described in the South Lokichar Field Development Plan but should also be

followed for new discoveries to be tied into the South Lokichar facilities.

The WRMP covers not simply data acquisition in the wells but all aspects of the reservoir management process. The well and

reservoir management plan require the integration of many separate elements, including:

o Reservoir management team

. Data acquisition

. Data management

. Appropriate monitoring technologies and analytical tools

. Reservoir description

. Static and dynamic reservoir models

. Reservoir depletion plan and depletion plan updates

. lmplementation plan

. Performance reviews

. Ranking, iustification, and sanction of additional opportunities

This WRMP plan should be considered an evolving document to be updated periodically, as reservoir understanding evolves and

new evaluation technologies become available.

ASSET OVERVIEW

The South Lokichar Basin is located within the Turkana Rift of the Great East African Rift System. lt is approximately 70 km long

and 35 km wide at its maximum extent and covers an area of approximately L700 km2. Fifteen exploration wells have been

drilled in the basin including the original discovery well, Loperot-l, drilled by Shell in 1992. The first commercial discovery was

made in 2072 by the Ngamia-1/-1A exploration well. Since that time, there have been ten declared discoveries in the basin

resulting from the subsequent drilling campaigns (Figure L8-1).

The South Lokichar Basin is covered by two production sharing contracts for Blocks 1,0BB and J.3T, recently redesignated as T5

and T7 respectively. Both blocks are operated by GEBV with a 100% working interest, subject to the government's back-in rights

under the PSCs. From the approval of the Field Development Plan, the Contractor's productionthence duration is 25 years.

The South Lokichar Basin has a straightforward half-graben geometry with Lower to Middle Miocene syn-rift sediments

thickening westwards towards the basin bounding north-south trending Lokichar Fault (Figure 18-2). Displacement along the

eastward-dipping basin bounding Lokichar Fault dies out along strike to the north and south with the maximum displacement
located near the centre of the fault. The syn-rift sediments thicken along this north-south trend towards the centre of the basin

as shown in Figure 18-2. The depositional centre of the basin is located offsetting the Ekales field where the thickest section of
syn-rift sediments is present. The basin is bounded to the east on the flexural margin by the Lokone Horst bringing Pre-

Cambrian aged crystalline metamorphic rocks to surface.

The depositional environment in the South Lokichar Basin during Miocene time is interpreted as terrestrial with predominantly

fluvial, lacustrine, alluvial plain, and alluvial fan deposits. The shallower Auwerwer reservoirs are primarily stacked fluvial

deposits; the deeper Lokone formation is predominantly lacustrine. On the western side of the basin, adjacent to the rift
bounding fault, alluvial fan deposits are encountered. These deposits tend to be very immature in nature and are non-reservoir

in every location encountered to date.

Both the Auwerwer and Lokone are characterised by multiple stacked hydrocarbon pools within each reservoir. Dedicated

wells will be drilled for the two separate reservoirs when they are encountered within a single field. Figure 18-3 shows a

representative well log display from Ngamia-3 highlighting the relative locations of the Auwerwer, Lokone Shale and Lokone

Sandstone. Pressure and elevation differences, contrasting productivities and the requirement to frack most Lokone intervals

means that commingled production is impractical.

The development strategy uses a phased approach, beginning with the largest and most technically mature reservoirs. To achieve

first oil and support an initial plateau of 20,000 stb/d of oil, 48 wells in the Ngamia and Amosing fields will be used and produced

through Early Production Facilities (EPF). The data gathered through this phase will be used to optimise the further development
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which plans to execute further drilling in Ngamia and Amosing whilst adding production from the Twiga, Ekales, Agete and Etom
fields. The second phase of the development will utilise a Central Production Facility to increase the oil plateau to some 5o,ooo
stb/d. -
ln total, seven discovered reservoirs from the Auwerwer (primary) and Lokone (secondary) are currently planned to be exploited
overthe life of the development. The initial Phase l production performance from the Ngamia Auwerwer and Amosing will
be used to optimise development of the subsequent reservoirs and maintain the planned production plateau.

Figure 18-7: Basin Discoveries ond Explorotion Prospects
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Figure 78-2: South Lokichar Bosin Strotigrophic Cross-section

Figure 18-4 shows an arbitrary cross-section of the Amosing field that provides an example of the multiple reservoir pools that will
be developed in the South Lokichar reservoirs; in Ngamia and Amosing, as many as eight hydraulically separate hydrocarbon
intervals may be encountered in a single Auwerwer development well. To minimize drilling and completion costs, wells will be

completed with a perforated, cemented liner across multiple hydrocarbon pools, produced to surface via a single production

string. This maximises early production to attain the plateau and delivers early cashflow and value to stakeholders.
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Figure 78-j: Well log disploy illustroting the key reservoirs in the Ngamia Field
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Figure 1.8-4: Arbitrory Cross-section Through Amosing Highlighting Hydrocarbon pools

The phased approach to the development will initially start with the infrastructure shown in Figure 1-2. To achieve an accelerated
first oil date and to allow for early data gathering to further optimise later developments in the basin production will initially be
through rbntal EPFs. Crude will be trucked through KPRL Changamwe and exported through Mombasa port.

w.t.rvl:Plo.lin. 
-t.-r.r*io..{

1/3 WEIpADSNGAMTA 3/11 WCttPADS Road T.nkcrs
. Net Load 25-28 tons/ 180-200bbls/ 29

32M3 perTruck load
. 6 days cycle time Lokichar KPRL Mombasa
. 600 Trucks required for 2oKbopd

-il

XPRL Ch.nt.mwc Raouiramcnt
' l0lru(kssimultaneousoffloadingfacility
. 900,000 bbl (143,000 MzJ tnsuldled storage

(apa.rty with heating prov;si6i
. lnsulated & Heat traced KPRL to XOT 2

pipeline

Figure 78-5: Phase 7 Development Schemotic

Phase 2 of the development will entail a larger drilling campaign across the Amosing, Ngamia, Twiga, Ekales, Agete and Etom fields
(Figure 1-3). The higher production plateau of 50 kstb/d is planned to be exported through the rail network, with final export also
through Mombasa.
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Raitwaton.
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Figure 78-6: Phose 2 Development Schematic

Oil will be produced through commingled production wells, supported by water injection in an inverted five-spot pattern. Wells

will be vertical and S- shaped, drilled from well pads containing up to 24 wells, divided equally between producers and injectors.

A make-up water line will be commissioned from the Turkwel Dam for pressure support. Due to the waxy nature of the South

Lokichar crude, injection water will be heated and produced water will be reinjected.

W.t.r vi! Pip.line
rom Iu*wel Dam

AM()5IN6
A

a d
'|Y tl Y IVVI

CPF
Oll- sol(bQd

1S5 Crud.Oll R.ll W.tons Load.d P..D.y

VV

:-il!
Vdlddx(OIZ*plFUn.

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1
CONFIDENTIAL Page 300



a

PROJECT
OIL KENYA

WELL AND RESERVOIR MANAGEMENT PRINCIPLES

The Well and Reservoir Management Plan (WRMP) philosophy for the South Lokichar development is to ensure€ptimum
economic recovery of discovered and undiscovered prospective resources. This will be achieved through a detailed well data
acquisition strategy to include static data acquisition during development well drilling and active monitoring of the wells and
the reservoir from production start-up and throughout the life of the fields. Acquired data will be used to calibrate well and
reservoir models and to optimize the field development plan.

KEY VALUE DRIVERS

Key value drivers in the South Lokichar Basin have been identified as the following

Deliver base case production forecast and mitigate low case outcome.
Conduct operations to commercialise high case resources. ,

Maximise economic oil recovery.
Minimise greenhouse gas emissions and the environmental impact of the development.
Manage water production to deliver highest possible oil recovery and minimise water cycling.
Optimise development well spacing

Maintain well operability
Create learning in the early stages of basin development to maximise value creation in subsequent activity

KEY RESE RVOI R U NCERTAI NTI ES AN D OPPORTU N ITI ES

Due to lack of previous development in Kenya or onshore East Africa, there are no valid regional producing analogues for
the South Lokichar Basin. With a reliance on waterflooding in stacked oil pay, the development carries several subsurface
uncertainties and performance risks.

o Subsurface uncertainties
Key subsurface uncertainties and the data required to manage the associated risks are summarized in Table 18-1, below. The
static geological models and dynamic simulation models will be the primary tools to investigate and resolve the subsurface
u ncerta inties.

a

a

a

a

a

a

a

a

a
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Toble 18-1.: Subsurface Uncertointies and Doto Acquisition

DATA MANAGEMENT

Data management is the organisation of both raw and interpreted data into a readily accessible form that can be accessed

easily and quickly by the reservoir management team. Proper data management is vital to enable the technical team to do

their job effectively and accurately. ln a large reservoir basin like South Lokichar, covering multiple fields and reservoirs with
hundreds of development wells to be drilled, high quality data management is essential. lts role must not be underestimated
in the context of the overall management of the asset.

Data captured over the life of the field will include, but not be limited to, the following raw data:

o 2D seismic lines and 3D seismic volumes, each with different vintages of processing

o Open and cased hole well logs, including mudlogging records and cuttings samples
. Drilling performanceinformation
o Conventional and special core analyses - full core and sidewall samples
o Fluid samples and analyses - oil, water, gas at reservoir and surface conditions, other chemicals and tracers used

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN
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Well drainage area and recovery, area

conformance, and sweep efficiency
Production rates and water cut, injection rates, interference tracer data, well
pressure data, formation tester (MDT/RCI) pressure data, C/O log

Reservoir compartmentalisation, structural and
stratigraphic compartmentalization - lateral
reservoir continuity

Production rates and water cut, injection rates, interference tracer data, well
pressure data, formation tester (MDT/RCI) pressure data

Optimise well production Production rates, reservoir pressure and pump inlet pressure data, pump
para meters

Vertical conformance PLTs, zonal tracer data, formation tester (MDT/RCI) pressure data, C/O log

Gas injection performance
LWD log data, gas injection rate, reservoir pressure, calculated injectivity over
time

Water injection performance
LWD log data, water injection rate, reservoir pressure, calculated iniectivity
over time, water quality monitoring

Pump performance, reliability
Production rates, reservoir pressure and pump inlet pressure data (direct
measurement, memory Bauges, annulus level sounder), pump VSD parameters

Reservoir containment, seal integrity under
water injection

Spectral noise log, high resolution temperature, in.iection rate, pressure data,
pressure fall offs (PFO).

Water allocation and proration continuous, online water rate metering

Hydrocarbon allocation
Reliable, frequent (monthly) well tests providing oil, water, and gas rates;
robust production allocation system.

Tubing and casing thickness measurements; well pressure monitoringWell integrity

Artificial lift design
Well productivity index (Pl); reservoir properties assessment (porosity,
permeability, permeability-thickness); formation pressure measurements

Aq uifer behaviour/strength
a

Pressure and rate data; material balance estimates on a reservoir/fault block
basis

Scaling tendency Water ion analysis

Producer under-performance, premature water
breakthrough

MPFM test data and water cut, production allocation; pressure data; zonal

tracer data

PW and potential for PW grading Targeted PW samples from MDT/RCI tool

Oil-water contacts
Reservoir formation pressures (MDT/RCl); mud gas/mud logging data; ECS log
(electron capture spectroscopy).

Permeability Cores

Residual saturation SCAL on core samples, SWCT, C/O logs

Sand production and erosion monitorang Surface BS&W monitoring, sand traps, well HUD measurement

Well productivity MPFM test data and water cut, production allocation; pressure data; zonal

tracer data

Uncertainty Data Required

CONFIDENTIAL Page 302



PROJECT
OIL KENYA

during field life
o Static and flowing pressure and temperature data - downhole and surface equipment values, high frequency, and

low frequency
o Periodic well production tests
o Daily/weekly/monthly measurements of produced volumes of oil, gas, and water

Processes for the timely capture and quality maintenance of data also should be established and specific personnel will be
required for this purpose. While this assignment may be a drain on limited manpower, the benefits of readily available, high-
quality data will save time spent in reorganizing, checking, and reinterpreting data each time a study is conducted. Before
drilling mobilization is complete, the data management infrastructure and personnel must be in place to properly manage the
high volumes of data that will be continuously delivered through the pre-drilling phase of the project.

Although it is expected that the static geological models and dynamic simulation models will the primary locations to maintain the
reservoir understanding, these models will be supported by the development and maintenance of interim interpreted
products:

o Seismic time maps within seismic interpretation software (i.e. Kingdom, Petrel)
. Seismic conversion of time-to-depth maps
o Seismic attribute maps
. Open and cased hole log analyses
. Database of formation tops
. Set of structure and lsopach maps
r Geologicalcross-sections
r Pressure build-up and fall off analysis
. Zonal and interwell tracer measurements and interpretation
o Geological models (i.e. Petrel)
r Reservoir dynamic simulation models (i.e. Eclipse, tNavigator)

Asset data management is a formal set of processes that will collect, prepare, and distribute the field data to the asset team
to enable appropriate technical analysis to support management decisions. Drilling, petrophysical, pressure, rate, process
measurements and fluid analysis should be available. '
A valuable standard for the management of data in the oil and gas industry is provided by the lnternational Organization
for Standardization (lSO), which has a specific technical committee for the upstream business, l50 TC67. The ISO !4224: 2006
standard provides a standard format for equipment in all facilities and operations within the oil and gas industry; this reference is
expected to be used for South Lokichar Basin subsurface.

o WellBooks

Electronic Well Books will be established and maintained for every well. These will comprise a comprehensive summary of all
basin wells. The Well Book documentation will be compiled beginning with the initial well proposal and the well drilling
program; it will be maintained as a complete record of activity on the wells, including drilling and completion activity, open
and cased hole logging records, up to date well completion diagrams, and well intervention history includes programs and
close-out reports. The Well Books will integrate with a Well Intervention Database to maintain the full on-line record of activity.
These records will be an important resource for emergency response purposes and. most importantly provide a full well history
and data continuity in the event of personnel changes during the asset life. Consistent wellbooks for historical wells will also be
made, with emphasis on the wells which will be re-used during the phase 1 production.
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o Quality Assurance

Processes for the timely capture and quality maintenance of data will be established and dedicated personnel will be required for
this specific purpose. While this assignment may be a drain on limited manpower, the benefits of readily available, high- quality
data will save time spent in reorganizing, checking, and reinterpreting data each time a study is conducted. The time savings more
than returns the cost of quality data capture. Studies of work output indicate that as much as 50% of the time spent on a project
can be consumed by finding and organizing data that is not maintained in a readily accessible, high-quality format.

FIELD DEVELOPMENT PLAN

The subsurface development plan is in place for the South Lokichar Basin. lt has been prepared based on the results of
exploration and appraisal drilling, and the well testing program that has been completed to date. The, subsequent data
interpretation and reservoir models have been tuned to the dynamic data to create the approved development plan for the
basin. Key aspects of the subsurface development plan are:

. Production will be supported by water injection from first production. This is considered vital due to relatively low
in-situ compressibility of the South Lokichar crude oil and the need to maintain reservoir pressure. The degree of
support that will be available from the Auwerwer aquifer is presently uncertain.

e The reservoirs will be developed on an inverted five spot pattern at a 200m well spacing (measured as the shortest
distance between adjacent producers and injectors).

o Production and injection will be dedicated to a single reservoir (i.e. Auwerwer or Lokone) but production will be

commingled from multiple pools within that reservoir. All net pay within producers and net reservoir within the
hydrocarbon pools of the injectors will be perforated.

o A reservoir voidage replacement ratio of 1.0 will be maintained within the fault blocks of each reservoir.
o Wells are drilled from pads with a normal pad housing 12 wells. Depending on the lateral reach required some areas may

bedevelopedwithupto24wellsonagivenpad. Acombinationof injectorsandproducerswill becompleted onall
pads.

The key risks and uncertainties in the execution of the development relate to identifying the reservoir pay zones in both
injection and production wells. There is a significant risk of early water production in the producers if the water leg in those
wells is incorrectly interpreted or if perforations are added in the transition zone or very close to the oil-water contact. An

overly conservative approach during the initial completion will lead to a risk of undeveloped STOIIP and underperformance of
production wells against expectations.

For Phase 1, 9 wells in Amosing are expected to be initially completed and on-line. Understanding the results of the initial
production and how it is related to the perforation strategy selected is critical to the long-term success of the full basin

development. Challenges the reservoir management team will need to address are:

o ls the prescribed perforation strategy appropriate, too conservative or too aggressive? How should the plan be

modified for future wells?
o ls the well 200m well spacing of the development plan optimal? Can the well spacing be relaxed for other fields or in

specific areas of some fields? i.e. ls wider well spacing appropriate for structurally less complex fault blocks where
fault-related compartmentalisation is a lower risk?

o When water breakthrough occurs, can it be detected reliably? ls it possible to identify the reservoir zone water comes

from using the reservoir monitoring strategy? Are the tools available to successfully and effectively complete zonal

isolations? What is the operational and value benefit of such an intervention?

Data acquisition will focus on providing data to support reliable reservoir modelling. Does the data acquisition plan deliver the
required information to satisfactorily model the reservoir behaviour? lt will be important for the team to focus on the question

whether there are new or updated technologies becoming available that will provide better quality data or fill a gap in existing

data being recorded?

STATIC RESERVOI R MODELLING

Static geological models have been built for the key fields (Amosing, Ngamia, Twiga) on the western side of the South Loklchar

Basin that constitute 'development pending' Contingent Resources. These are the primary repository for the reservoir
management team's understanding of the field's static geophysical and geological data. The current models have been built
using the Relative Amplitude (RAP) Prestack Time Migration (PreSTM) processing of the South Lokichar 3D seismic data and
populated using all available well data from the 20t2to 2017 exploration and appraisal drilling program.
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program as the reservoir description evolves and is improved with additional data. During the Phase L preparation and early
production, models for the other Phase 2 fields (Ekales, Agete and Etom) will be built ba3Ed on the knowledge being acquired to
optimise the future developments.

Even after the extensive exploration and appraisal campaign across the basin, data is still relatively sparse from a reservoir
modellingpointofview,andthisisreflectedintherelativelylargeLCto3CrangeofSTOIlPdescribedforthefields. Theprimary
sources of these differences are mapping, due to seismic pick and depth conversion uncertainties; reservoir pool definitions and
errorbarscarriedforhydrocarboncontactdepths; andtheriskofthepresenceofriftedgefaciesencroaching intotheAuwerwer
and Lokone fluvial reservoir environment.

o Development Drilling Phase

The development drilling phase, beginning at Amosing and Ngamia, will provide a substantial increase in the amount of
reservoir data available to update and to substantially improve the quality of the static reservoir models. The data acquisition
program from the development wells is described in the Section E of this document. With up to three rigs drilling and well
drilling times around twelve - fifteen days per well, there will be large volumes of data arriving continuously to be integrated
into the reservoir models.

The wells will have production casing run by the drilling rig and will be suspended until the completion rig is mobilized to the
well forcompletionoperations. Thewell logdata,inthecontextofthemodels,will primarilybeusedtodirectdecisionsaround
completion intervals for both injectors and producers within a given area of the reservoir. Care must be taken to review well
data immediately it becomes available from the wellsite as this data may affect drilling programs and decisions on subsequent
wells to be drilled from the same or an adjacent well pad.

DYNAMIC RESERVOIR MODELLING

The dynamic reservoir models of the South Lokichar reservoirs will be the key tools for production forecasting and long-term
planning. The dynamic models will use the static model as their foundation but will be calibrated (or history-matched) with
the historical field production data. The dynamic data specifically gathered during field production - production and injection
rates, pressure and productivity/injection data, tracer samples, production logs - will provide key calibration information that
will in turn be used to improve the validity of the static models.

The static and dynamic reservoir models will necessarily be complex, given the size of the reservoirs, the number of wells,
hydrocarbon pools and fault blocks that may need to be modelled. lt is critical that appropriate resources are dedicated to
completing these models in a timely and efficient way and the task of building and maintaining these models is not
underestimated by the asset team.

Base case models for most of the reservoirs are built and have been used to optimise the subsurface development and these
should provide the foundation for future dynamic models.

DRILLING PHASE DATA ACQUISITION

Vertical and deviated development wells will be drilled from multi-well pads for all reservoirs exploited in the basin. Well pads
will carry as many as twenty-four wells; a combination of producers and injectors will be drilled from the pads to support the
inverted five-spot subsurface grid.

Data acquisition during the drilling phase and its correct analysis is critical to correctly distinguishing reservoir net pay from
non-pay zones and correlating these pay intervals between producers and supporting injectors. Mud gas data will provide
preliminary evidence to identify pay, in conjunction with reservoir models that were developed during the exploration and
appraisal phase of development and will be subject to continuing evolution.

Routine log data will be acquired using logging-while-drilling (LWD) tools in the drill string behind the drill bit and mud motors.
A minimum depth rat hole will be required beneath the deepest reservoir objective of each well to ensure a full suite of data
can be captured on the LWD tools within the reservoir section.

A limited log dataset will be acquired in all development wells, in addition to logs that may be run in the initial set of wells
drilledfromanygivenpad. Theprimaryobjectivesof theopenholeloggingsuiteare:

. Acquire data with LWD wherever possible to minimize impact on well construction time.
o LWD provides real-time information available at wellsite to help drilling team manage well decisions and high-quality

data from memory download, comparable with conventional wireline acquisition.
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Use formation evaluation logs to evaluate reservoir quality (porosity, Vshale, net-to-gross, formation fluid mobility,
identify net pay). This information will be critical to process of updating the static geological (Petrel) models, which
will be a priority during the developrnent drilling phase.

Evaluate the potential of the LWD electron capture spectroscopy tool as an aid to robustly identifying oil-bearing
interva ls.

Wireline cement evaluation logs can be run in all wells after the TD casing has been run, particularly if the cementing operations
wer considered problematic. Understanding cement quality, coverage and bond strength will be vital to optimize the perforated
intervals in all wells.

Additional logs will be run in exploration and appraisal wells to include capture of sidewall cores, VSP and formation pressures.

It is not currently anticipated that there will be a requirement for full bore core to be cut in the future South Lokichar drilling
program.

Toble L8-2: LWD ond Wireline Acquisition Motrix

WELL ARCHITECTURE

Well trajectories for both production and injection wells will range from vertical to S-shapedlwith a maximum well deviation
of -55". Figure 18-7 shows the Phase 1 drilling patterns planned for the Amosing field. Wells have been planned to intersect top
reservoir at inclinations of 20" and dropping to vertical or near vertical through the reservoir section. This design gives flexibility
in the artificial lift methods available as rod driven pumps sited near top reservoir will minimise rod wear around two "corners" in

the well.
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Figure 78-7: Amosing Well Trojectories

Gyro X X

Gamma Ray X X

Resistivity X X

Neutron-density X x

Sonic X x

Formation Pressures Optional X

Elemental Capture Spectroscopy To be evaluated

LWD

Seismic-while-drilli ng To be evaluated

VSP X

XSidewall cores

X

Wireline

Cement Evaluation
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Exploration/Appraisal
WellTool

CONFIDENTIAL

,'lt-,

Page 306
SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1



PROJECT
OIL KENYA

o - Oil Producers

A key driver of the development well design is low capex to minimize capital cost while maintaining production potential. The
selected well design also keeps operating cost and abandonment expenses as low as reasonably possible. All wells will be
completed as commingled multizone wells within the Auwerwer or Lokone and producers will have artificial lift instatled at
first production. Wells will be dedicated to Auwerwer or Lokone service; there will be no commingling of production between the
two reservoirs due to depth, pressure, and reservoir quality differences.

Artificial lift will be provided by a combination of ESPs, jet pumps and PCPs. For Phase 1 ESPs have been selected as the preferred
artificial lift method considering expected well productivity, fluid properties / flow assurance, wellhead pressure, sanding risk and
Gas Volume Fraction (GVF) at the pump intake.

At the start of Phase 2 with the CPF becoming available Jet pumps may be able to use excess capacity in the water injection system
during the early field life to provide the drive fluid. Jet pumps could be deployed in selected wells in Amosing and Ngamia to assist
in fluid circulation within the surface facilities is maintained above the inversion points (water cut > 60%) for flow assrrance
purposes. Circulating heated water will maintain flowline temperatures above the oil wax appearance temperature. ESPs will be
used in the balance of the production wells.

lf jet pumping is used, as the producing water cut of the wells increases, the water available water as a drive fluid will consequently
decrease and the jet pumps will be replaced with ESPs to maintain field deliverability. A key activity for the reservoir management
team will be artificial lift optimisation and timing of jet pump conversion to sustain production and control well intervention opex.

When ESPs are deployed in wells, they will be run with surface readout inlet and discharge pressure and temperature monitors.
These data will be critical to the optimisation of pump performance and to maximise the ESP's run life, but the inlet gauges will
also provide continuous read out of well drawdown and wellbore-averaged reservoir pressure. Dedicated pressure sensors for
each zone will not be possible.

For lower rate wells at Amosing and Ngamia, PCPs can be deployed, where applicable. For other reservoirs, the higher flowline
back pressures of the production system preclude the use of PCPs, due to the maximum pressure limits of the pCp drive head
stuffing box. PCP inlet pressures, drawdown and reservoir pressure can be determined using a well sounder to monitor the
annulus fluid level and permit a calculation of wellbore pressure.

The reservoir section will be cased hole and perforated, and no sand control will be installed (Figure 18-8). Sanding potential
analysis has indicated limited risk of sand production during the development phase of the Auwerwer reservoir. The greatest
risk will be presented after water breakthrough has occurred at the production wells.

Sand monitoring will be installed at the well pads-6n the production flowlines and it is expected that any sand production will
be managed through surface mitigations and wellbore cleanouts, if required. During each well intervention to change out the
well completion, most likely due to artificial lift replacement, a hold-up depth (HUD) measurement will be made. This will
indicate whether any sediment fill is accumulating in the wellbore. This should be logged and monitored over time and, if the
HUD is approaching the base of the perforated interval, a wellbore cleanout will be required. ln extreme cases, where the
accumulation of sand debris is impacting the productivity of the well, it may be necessary to run a dedicated lower completion
with sand control screens in affected wells.
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WATER INJECTOR
OIL PRODUCER

9-5l8" Casing 9-5l8" Casing

T" Casing 7" Casing

Figure 78-8: Producer ond lnjector Completion Schematics

The reservoir section will be cased hole and perforated, and no sand control will be installed (Figure 18-8). Sanding potential

analysis has Indicated limited risk of sand production during the development phase of the Auwerwer reservoir. The greatest

risk will be presented after water breakthrough ha1 occurred at the production wells.

Sand monitoring will be installed at the well pads on the production flowlines and it is expected that any sand production will
be managed through surface mitigations and wellbore cleanouts, if required. During each well intervention to change out the
well completion, most likely due to artificial lift replacement, a hold-up depth (HUD) measurement will be made. This will
indicate whether any sediment fill is accumulating in the wellbore. This should be logged and monitored over time and, if the
HUD is approaching the base of the perforated interval, a wellbore cleanout will be required. ln extreme cases, where the
accumulation of sand debris is impactingthe productivityof thewell, it may be necessaryto run a dedicated lowercompletion
with sandrcontrol screens in affected wells.

o Water lniectors

The injectors are planned to be wells with 7" casing monobore (Figure 18-8). lf the requirement for zonal flow control is

subsequently considered critical in specific wells, options will be evaluated to install a 4-7/2" selective completion in a number
of injection wells. Therewill benotubinginstalledininitial injectionwell completionsandinjectionwill befullycommingled.

The production casing and completion material will be 13-chrome steel as identified in the Corrosion and Metallurgy study.

The implementation of an inverted five-spot pattern means that water injection rates are such that water rates required to
balance reservoir voidage should be maintained under matrix conditions. The injection wells will be designed with sufficient
pressure rating to accept water injection under both matrix and fracturing conditions. lnjection under fracturing conditions is

to be avoided - prior to initiating a fracture in an injection well, extreme care will be required to ensure fractures do not
propagate beyond the targeted hydrocarbon pool.
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o Gas lnjectors / Producers

The South Lokichar Basin development will use solution gas from the developed oil reservoirs for power generation in both the
Phase 1 EPFs and the Phase 2 Central Processing Facility. For Phase 1 gas is planned to be used for power generation as part of
the EPF systems to provide the maximum amount of electrical power possible. There is expected to be minimal flaring.

As the system becomes gas deficient the option exists to develop gas resources discovered in the Ngamia field in the ZO / ZI
reservoirs. These gas caps will be blown down to provide an extended period of self-sufficient power generation at the CpF.

lf required, these wells will be completed with a 4%" completion string and the capability to carry a memory pressure gauge in a

suitable nipple profile close to the tubing wireline entry guide. The gas injectors will be completed across a single gas-bearing
reservoir interval.

ROUTINE MONITORING

Field data monitoring, providing the raw inputs required to maintain the static and dynamic models and inform business decision
making will be key to optimising the South Lokichar basin fields. Selected key data required through routine monitoring are
discussed below. Ioble -18-3 contains a full review of the data gathering options available and the planned frequency of acquisition.

o Wellhead Pressure and Temperature

All production and injection wellheads will be equipment with pressure and temperature sensors upstream of the production
choke. The sensors will be connected to the CPF data acquisition system for remote offsite monitoring. Data will be logged
with a minimum of one-minute sample interval.

o Wellstream Sampling

A dedicated sample point will be present on each well's production flowline to allow fluid sampling to collect wellhead oil
samplesf monitor any tracer products or flowback of wellbore chemicals and to routinely measure BS&W over the life of well.

o Pressure Data

All ESP completions will be run with pump monitoring equipment, including high resolution pressure and temperature gauges
on the inlet and discharge side of the pump. The inlet gauge, set below the pump, will provide good quality pressure data
suitable for reservoir monitoring, subject to the caveat that the pressure will be reported as an average of all open intervals.

Memory pressure gauges can be run in water injection wells to provide an instantaneous shut-in pressure or can be run for a
longer period on a suitable gauge hanger in the 7" casing for longer term monitoring.

lntegrating pressure data from injectors and producers within the dynamic reservoir models will be an important element for
monitoring the efficacy of the pressure maintenance program.

o Production WellTesting and Allocation

The asset operator's existing hydrocarbon allocation system will be implemented and adapted for the South Lokichar
development.

Production wells will be tested at a minimum of once per month via a dedicated test manifold on each well pad using a mobile
multiphase flow meter. Bulk fluids will be metered directly at each pad. A dedicated production allocation system will be used to
allocate daily averaged production to the well level. There will be no allocation to zonal level within a single wellbore.

ln the event of jet pumps being used for lift, drive fluid will be continuously metered to allow the drive fluid to be distinguished
from formation water from the well. Care will need to be exercised in the allocation process to determine true well water cut
when formation water production is low, and significantly less than drive fluid rates.

o Water lnjection Well Metering
All water injection wells will have continuous, online single-phase metering and a pad level meter. lnjection rates will be
reconciled monthly at the well and pad level. The proposed allocation system will not be used to allocate production to the
reservoir subzone.
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o Production Logging

Production logs (PLTs) are routinely run in production wells to identify the inflow proportions of different zones in the well,
and their water cut or gas-oil ratio. These provide key reservoir management data to direct well stimulation activities, highlight
potential zonal isolations to manage injection thief zones or bypassed intervals and to optimize well injection and /production
performance. Due to the nature of the production completions and the requirement for artificial lift in all producers from first
production, the ability to run production logs (PLTs) is limited. ESPs may be run with a logging bypass or Y-tool, but this
frequently limits ESP size, which can have a negative impact on ESP lift capacity and installed run life and is not generally

recommended.

PLTs may be run in specific production wells in special circumstances at the time of a workover. After the old completion and
pump or jet pump orifice has been pulled, a temporary gas-lifted production completion string will be run. Using nitrogen lift,
the well will be temporarily returned to production while a suite of logging passes is acquired. Quick-look analysis of the PLT

results will permit decisions to be made on zonal isolations and the well recompletion strategy before the permanent

completion is re-run into the wellbore.

Production logging will be conducted routinely in water injection to characterise injection profiles. The single-phase nature of the
log makes interpretation relative straightforward, provided that an appropriately sized spinner is run on the PLT string.

o lnterwell Tracers

lnterwell tracers can be deployed to clarify communication pathways between producers that may be impacted by

compartmentalization caused by structural faulting or stratigraphic/channel features. Data gathered during the exploration
and appraisal testing program has highlighted that minor fault throws that are not visible on seismic can impact communication
between wells.

ln deployment, a specific tracer batch is injected over a short period of several hours into one water injection well. This tracer
plume will be observed through periodic wellhead samples collected at offset production wells, confirmin{ which wells are in
communication but also providing a quantitative measure of the degree of connectivity. A dedicated tracer is required for
each injection well and forty different tracers' formulations are currently available.

It is currently envisaged that an initial trial would be conducted in Amosing and Ngamia as part of Phase 1. ln each field, injection
tracers would be added to the water stream at the wellhead in the six wells at one of the pads, with twelve interwell tracers
circulating in theAuwerwer reservoirs. Monitoring samples would be taken periodically in wells in the two fields. Breakthrough

times and a qualitative assessment of the degree of connectivity will be used to condition the static and dynamic reservoir
models.

Figure 18-9 shows a published field examplea where injection water tracers are observed at offset producers, providing

information on communication paths within the reservoir.

4 SPE 173750 Sanni et al; SPE Symposium of oilfield Chemistry, Tx. 2015
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Figure 78-9: Reservoir Connectivity Determined Usinq tnterwel! Tracers

o Saturation Logs

Saturation logging can be used to provide information through casing on in-situ reservoir conditions. ln the low salinity
environment of the South Lokichar Basin, carbon-oxygen ratio measurements through inelastic neutron scattering provide the
besttooltomeasureoil saturation. Carbon-oxygentoolscanbeusedtomeasurerelativeconcentrationsofcarbonandoxygen in
the formation and hence calculate oil and water saturation. Thermal Decay Time logs are not effective where formation
water salinities are below 35,000 mg/l.

As with PLTs, deployin! a saturation log on wireline is not possible in the production wells without conducting a workover to
allow access to the reservoir section. Saturation logs can, however, be run without issue in the injection wells as a method to
measure residual oil saturation in injection intervals.

The pre-development reservoir simulation models include parameters for initial oil saturation, based on the saturation height
function, selected relative permeability curves and residual oil saturation. There is material uncertainty on these data that is
reflected in the uncertainty on resource volumes. As the development matures and water breakthrough occurs after initial oil
production, the quality of the model history matches will govern when it is appropriate to update estimates of initial and
residual oil saturation. The frequency and number of these measurements should be determined by the asset management
team.

o Single Well Chemical Tracer Testing

Understanding residual oil saturation in the Auwerwer and Lokone reservoirs is an important input to the reservoir simulation
models. This can be measured on core plugs in the laboratory in special core analysis (SCAL) experiments but also measured
in the field. The key value of knowing the residual oil saturation to waterflood (Sorw) is that it determines the volume of mobile
oil that is available for production in the reservoir, defined as the difference between initial oil saturation and residual.

A single well chemical tracer test (SWCT) is a proven way to measure in-situ water saturation following a water flood. lt has
previously been implemented successfully in Amosing-2A to determine residual oil saturation. SWCTs can be run in water
injection wells where the perforated interval sits above the transition zone within a hydrocarbon pool. After injecting water
into an interval over several days, to establish a near wellbore residual oil condition, a partitioning tracer is injected into the
formation and displaced away from the wellbore by a following water slug. During a shut-in period of several days, the
partitioning tracer hydrolyzes to produce a non-partitioning product tracer. Upon flowback, the non-partitioning product
tracer returns to the wellbore faster than the partitioning tracer, reflecting the residual oil condition in the reservoir.
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o Well lntegrity Monitoring

Routine tubing and annular pressure data acquired during production monitoring will be used to provide early identification of
well integrity issues. Selective use of multi-finger calipers and wall thickfiess tools will be used to monitor corrosion and tubing
thickness erosion and wear to build an integrity monitoring database that can be used to manage and predlct potential issues

within the basins injection and production wells. This is especially important in wells completed with rod driven pumps and the
potential for rod wear.
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O RESERVOIR MANAGEMENT OPERATIONS REVIEWS

Periodic and systematic reviews of asset performance, once the fields have been brought into production, should be practice*
(Table 18-4). lt may be necessary to break out into separate asset groups (e.g. Amosing, Ngamia etc.) to ensure sufficient focus

on specific field issues for higher frequency meetings (i.e. weekly) but overall basin reviews will also be necessary to ensure
best practice and learnings can be shared between asset teams. Multidisciplinary reviews will be required with the following
frequency and topics. Retaining engagement across all technical disciplines is essential to maximise value from asset reviews.

These reviews should primarily be conducted as in-house exercises, however the addition of external subject matter experts

who are not involved in the routine field operations may be included as valuable advisors to the asset teams.

o Daily Production Review

o Small, focused group to review daily production highlights and lowlights.
o identify significant changes of well characteristics, identified through well testing, WHFP/WHFT, puhp parameters

. Highlight and discuss changes in well production behaviour, with an emphasis on artificial lift performance.

o Highlight upcoming well drilling, completion, and intervention work.
o ldentify well integrity issues and direct further investigation.

o Monthly Asset Performance Review

o Roll up key issues identified during Daily Production Reviews.

o Review upcoming well completion, recompletion, and other well interventions.
r Assess monthly production performance against plan by reservoir.
o Significant deviations from forecast at a well level (injector or producer) should trigger an investigation. The

investigation objective should be to determine the cause of variance from plan and, if appropriate, identify the
appropriate remedial operation to restore production or injection performance.

o Annua! Field Performance Review

o The Annual Field Performance Review should include specific attention to well, reservoir and facility performance.

o The Annual Field Performance Review should investigate the asset performance against plan.

o A detailed review of the behaviour of each producing and injecting well will be required, including the outcome of
any well interventions during the period, such as workovers, production logs, well stimulations and pressure gauges.

. Development of the static and dyna mic models should be reviewed with a focus on the va lidity of the dyna mic models

in the context of observed well behaviour.
o Material deviations in the asset from forecasted reservoir behaviour should trigger an update to the field depletion

or development plan that reflects the new information available.
r The impact on facility performance including well and facility uptime, production and injection capacity, system

operating pressures etc. should be considered in the review.
o Additional data requirements and work programs should be identified during the annual review, specifically if there

are ambiguities or uncertainties in the data presently available to the reservoir management team. The cost to
acquire and the expected reliability and value of additional data should be described, and a recommendation made

to management.
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Table 18-4: WRMP Meeting Frequency

WELL STIMULATION OPPORTUN ITIES

One of the deliverables of the periodic asset reviews will be to identify changes in the injectivity or the performance of water
injection wells. Sustaining injection rates is critical to balancing voidage in the reservoirs, maintaining reservoir pressure and
meeting production forecasts. During the 2019 Ngamia water injection pilot, significant progress was made to identify and
develop a range of key stimulation chemicals to sustain and recover well injectivity over an extended period. This learning will
be captured in a separate document describing the water injection well completion and well stimulation plan. Continuous
water injection rate and wellhead injection pressure measurement will be used to monitor well injectivity index. Well lift curve
models will be maintained to allow accurate estimates of bottom hole pressures to be made. Periodic direct measurements in
injection wells with pressure gauges will allow well models to be calibrated.

DEPLETION PLAN UPDATES

With time, cumulative production and the array of new data that will be gathered, organized, and interpreted by the reservoir
management team, opportunities should be identified to update the reservoir depletion plans for the reservoirs under
development and for those which are yet to be developed.

These changes should focus on improving the value proposition to the Kenyan government and GEBV. Areas of focus should
include changes to development well spacing as the understanding of reservoir compartmentalization risk may change;
completion and artificial lift implementation; modification to the well perforation strategy; opportunities to enhance well
productivity and injectivity through well stimulation; and modifications to data acquisition opportunities to improve reservoir
model calibration.

Updates to the field development plan may include justifications to optimise field and facility production rates and should be
justified and supported based on acquired data and updated reservoir modelling.

Daily Performance Review x

Reservoir Management Team Monthly Planning Meeting x

Production System Optimization x

lnjection System Optimization x

Annual Well Review x

Annual Reservoir Review x

Annual Facility Review x

Annual Field Performance Review x

Event Daily Monthly Quarterly Annually
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. ACRONYMS/ABBREVIATONS

Energy and Petroleum Regulatory Authority

Gulf Energy E&P BV

lnternal Container Depot

lnvitation To Tender

Kenya Association of Manufacturers

Kenya National Chamber of Commerce and lndustry

Kenya Private Sector Alliance

Kenya Petroleum Refineries Ltd

Local Content Plan

Ministry of Energy and Petroleum

Monitoring, Evaluation, and Reporting

On-The-Job

Oil Country Tubular Goods

Society of Petroleum Engineers

Small and Medium Sized Enterprises

. EPRA

- GEBV

- rcD

- ITT

. KAM

- KNCC|

- KEPSA

- KPRI

- tcP

- MOEP

- MER

- OTJ

. OCTG

- SPE

- SMEs
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. DEFINITIONS

Kenyan National Means a Citizen of Kenya

Local Content

Means the added value brought to the Kenyan economy through systematic development of
national capacity and capabilities and investment in developing and procuring locally available
work force, services and supplies, for the sharing of accruing benefits.s

Local Content is referred at two levels: county and national level. Local Content refers to the whole
of Kenya, whilst County Content refers to Turkana.

Local
Means a National who is from the community living near to or within reasonable or comparative
proximity to COMPANY's area of operation as to be impacted by the operations; or a business
wholly owned by Nationals who are from the communities which business operates near to or
within reasonable or comparative proximity to COMPANY's area of operation.

National

Means a Kenyan citizen from COMPANY's area of operation and/or business operating and/or
registered in the Cou of operation; and
Means a business registered in Kenya with >51% Kenyan ownership or a .loint Venture with a

Kenyan company and effect transfer of skills and technology; and
Means the commitment to recruit Kenyan Nationals and train and develop them to international
standards; and

Means the commitment to procure goods and services locally and/or nationally in Kenya andfor
to develop local and/or national Kenyan businesses to be able to deliver goods and services to the
required standard.

County Means Turkana County as established under the First Schedule ofthe Constitution of Kenya, 2010.

County Content Means the use of locally available goods, services, labour, and financing in Turkana County to
promote economic growth and social development of Turkana County and encourage local
investments, ownership and participation.

County Government county Government of Turkana provided for under Article 17G of the constitution
Local Community a people living in a sub-county within which a petroleum resource under the Petroleum Act is

situated and are affected by the exploitation of that petroleum resource.
Means communities livi within Turkana Cou

Project South Lokichar Field Devel
Local Enterprise means a business, firm or entity operating within Turkana County, whether as a supplier,

contractor, consulting firm, subcontractor or otherwise, whose business enterprise is
incorporated under the Laws of Kenya and whose principal place of business is in Turkana County
and whose shareholding is held in majority by local persons in the Turkana County

s Adopted from the Petroleum Act, 2019
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. EXECUTIVE SUMMARY

Gulf Energy E&P BV (trBV), a Kenyan-owned and operated company, is committed to delivering petroleum development in a

manner that maximizes value for the Kenyan economy and its people. ln line with the requirements of the Petroleum Act, 2019,

this Local Content Plan (LCP) has been prepared for submission alongside the Field Development Plan (FDP) for the South Lokichar

Field Development.

This LCP sets out the principles, framework, and implementation mechanisms that will guide the integration of local content

throughout the life cycle of the Project. lt outlines GEBV's approach to creating opportunities for Kenyan participation while

ensuring alignment with national legislation, draft Local Content Regulations (2025), and international industry standards.

GEBV's Local Content philosophy is built on four strategic pillars

1. , Employment of Kenyans - Prioritizing recruitment from host communities, Turkana County, and across Kenya, with

transparent processes that promote fairness, diversity, and skills progression.

2. Procurement of Goods and Services - Optimizing supply chain opportunities for Kenyan businesses, with a focus on
' capacity, competitiveness, and quality standards.

3. Capacity Building - lnvesting in workforce training, suppller development, and institutional partnerships to enhance

long-term national capabilities.

4. Stakeholder Engagement - Sustaining open dialogue with communities, government, regulators, and industry partners

to maintain a social license to operate.

The Project is expected to commence Phase 1 production in December 2026, with an initial output of 20,000 barrels per day,

scaling to 50,000 barrels per day in subsequent phases. This development presents a transformative opportunity for Kenya's

economy, with potential benefits including:

o Direct and indirect job creation estimated to total 2,000,

. Growth of local enterprises across priority and transformational sectors,

o Knowledge and technology transfer, and

o Strengthened community and government partnerships.

To ensure delivery, GEBV has embedded local content obllgations within i[ contractint and procurement strategy, requiring

contractors and subcontractors to submit and implement local content plans. Performance will be tracked through quarterly

reviews and reported to the Energy and Petroleum Regulatory Authority (EPRA) across five key dimensions: employment, training,

local sourcing, supplier development, and technology transfer.

This Local Content Plan reflects GEBV's long-term commitment as a Kenyan operator to ensure that petroleum development

becomes a catalyst for inclusive and sustainable growth. By aligning economic opportunity with community development and

national priorities, GEBV seeks to establish a lasting legacy that benefits present and future generations.

GEBV will adopt a stratification approach to further identify opportunities within the Local Content considerations for participation

of women, youth and people living with disabilities to the extent that it will be feasible.
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1. INTRODUCTION

The Petroleum Act, 2019 requires submission of a Local Content Plan (LCP) prior to the commencement of petroleum dperations.
ln compliance with this requirement, Gulf Energy E&P BV (GEBV) has prepared the present LCP for submission alongside the Field

Development Plan (FDP) for the South Lokichar Field Development.

This document defines the guiding principles, strategic framework, and implementation mechanisms for local content across both
Phase 1 proiect delivery and subsequent development phases. lt outlines GEBV's strategy to ensure that Kenyan participation and
benefits are embedded as a central component of project execution.

Beyond the initial development phase, the LCP provides a comprehensive long-term framework that will guide the integration of
local content throughout the life cycle of the Project. The momentum gained in Phase 1 will establish sustalnable practices to
ensure that employment, enterprise participation, and capacity building remain integral to future operations.

The oil and gas sector represents a transformative opportunity for Kenya's economy. As a Kenyan company, GEBV is committed to
advancing local content through four strategic pillars:

r Employment of Kenyans

. Procurement ofgoods and services from Kenyan businesses

. Capacity building of individuals and businesses

o Stakeholderengagement

By applying a sustainable and incremental approach, GEBV seeks to maximize opportunities for Kenyans, foster long-term capacity
development, and align with both national aspirations and international industry standards.

The Petroleum Act, 2019 defines Local Content as "the added volue blought to the Kenyan economy through systemotic
development of notionol capocity ond capabilities ond investment in developing ond procuring locally avoiloble work force,
services ond supplies, for the sharing of accruing benefits". The end-to-end operations portend significant local content
opportunities which will be made available to Kenyans and Kenyan businesses where capacity, quality, competitive costs and
timeliness in delivery are optimal.

Local content requirements will be carried out throughout the supply chain, thereby ensuring that contractors' commitments are
tracked during the service delivery period. The opportunities will be considered firstly for the communities in close proximity to
theProject,andthentotherestofthecountry. CapacityBuildingiskeytounlockinglocalcontentinthecountry.GEBVundertakes
to invest in the development of Kenyans and Kenyan businesses. The training will focus on upskilling Kenyans in areas that are not
readily available, as well as the workforce that will be engaged. Training areas that underpin successful operations such as Health,
Safety and Environment (HSE) will be offered for all employees. A sustainable approach will be applied when identifying the areas
of training to consistently ensure that expectations are managed.

The Project is committed to training its workforce and will cascade the same commitment to its Supply Chain. GEBV continues to
make contributions towards the Training Fund to the MOEP as prescribed in the respective Block 10B8(T6) and Block 13T(T7) pSCs,

with the assumption that the funds are being used for Kenyans that are not a part of the Project workforce, a responsibility that
resides with Government.

Local content is beneficial to many parties when implemented in a strategic manner. lt can enable the social license to operate by
community members, promote goodwill by Government, catalyse growth in the macro and micro economy while driving success
in the Project.
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2. PROJECT OVERVIEW

On July 21,2025, Tullow Overseas Holding BV a wholly owned subsidiary of Tullow Oil plc (Tullow) and Auron Energy E&P Limited,

an affiliate of Gulf Energy Limited (GEL), signed a sale and purchase agreement, between Tullow and Auron Energy Limited, an

affiliate of GEL. Upon completion, Tullow Kenya BV. (TKBV)will be rebranded as Gulf Energy BV (GEBV). GEBV aims to submit a
revised Field Development Plan (FDP) by September 30,2025. The Local Content Plan is a crucial document for South Lokichar

Field Development as it provides key information on how Local Content will be considered throughout the life of the Project.

The Petroleum Act, 2019 requires that during the submission of a Field Development Plan (FDP), a long-term Local Content Plan

is also submitted covering a S-year period. The Field Development Concept indicates that production in Phase 1 will start with

Ngamia and Amosing fields by December 7, 2026, with an initial output of 20,000 barrels per day over the first five years.

Thereafter there will be gradual increase of production which will reach an eventual 50,000 barrels per day.

a.. .l rl lll

lllustrotion of South Lokichor Oil Project Production

Phase 1 will utilize existing upstream facilities, including well pads, supplemented by the drilling of an additional 43 wells. For

midstream operations, the initial 20,000 barrels per day will be transported by road using insulated crude oil tankers from Lokichar

to KPRL Changamwe. Each tanker will carry 25-32 tons, operating on a six-day cycle. Approximately 600 trucks will be required

daily to meet Phase 1 production volumes.

t... I alr L
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ln Phase 2, crude oil will be transported by rail wagons from Lokichar to KPRL Changamwe. Local content trucking and associated
support opportunities in this phase will be limited, primarily within workforce roles related to loading and offloading processes.

3. LEGAL AND REGULATORY FRAMEWORK

The Local Content Plan (LCP) is anchored in Kenya's evolving petroleum sector legal and regulatory environment. While the
framework is still under development, the following instruments provide the primary basis for local content implementation in the
South Lokichar Field Development:

i.1. Petroleum Act, 2019

The Act requires operators to comply with local content provisions in all petroleum operations. lt emphasizes:

o Prioritization of locally manufactured goods and servaces where standards are acceptable,

r Employment of qualified Kenyans across all levels of the value chain, and
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. Recognition that the cost of local content shall reflect prevailing market rates.

i.2 Production Shoring Controct

The Production Sharing Contract (PSC) embeds specific local content obligations to ensure that petroleum development

contributes meaningfully to Kenya's economy and workforce. These provisions are designed to prioritize Kenyan participation

while maintaining efficiency and competitiveness in project delivery.

Key requirements include:

. Preference for Kenyan Materials and Supplies - Contractors must Bive preference to Kenyan goods and supplies where

prices, quality, quantities, and delivery timelines are comparable.

o Establishment of Project Offices in Kenya - Contractors are required, where practicable, to set up project offices in

Kenya to facilitate participation.

r Training Fund Contributions - Contractors must contribute stipulated amounts to the Ministry of Energy training fund

at each project phase to support national skills development.

3.3 The Turkona County Locol Content Act, 2024

At the County level, local content efforts are guided by the following objectives:

Promotion of Local Goods and Services - Encourage and enforce the use of locally available goods, services, and

manufactured products within the County.

Maximizafion of Value Addition - Enhance value creation by leveraging local expertise, goods, services, and financing.

This approach supports human resource capacity building and generates employment opportunities across the value

chain.

Strategic Framework Development - Establish a structured framework for identifying, planning, and implementing

local content development initiatives within the County.

r Stakeholder Engagement and Coordination - Foster effective collaboration and coordination among stakeholders to

ensure the successful realization of local content strategies.

3.3 Droft Petroleum (Locol Content) Regulations, 2025

The Draft Regulations, once enacted, will provideoperational detail for local content implementation across upstream, midstream,

and downstream activities. Key features include:

. Progressive minimum local content thresholds for employment, goods, works, and services,

o Definitions of local content and local participation, and

e Reporting and monitoring obligations for operators and contractors.

ln summary, GEBV acknowledges that the regulatory framework may continue to evolve during the execution of the Project and

commits to complying with all applicable laws and regulations to the extent possible.

4. LOCAL CONTENT STRATEGY & PRINCIPLES

As a Kenyan company, GEBV is well placed to deliver local content and is committed to embedding local participation across all

stages of the South Lokichar Field Development. The LCP provides the structured approach for achieving this objective, balancing

local benefits with project efficiency, safety, and cost considerations.

4. 1" Strate g ic Co m m itm e nts

GEBV's Local Content Strategy is anchored on the following commitments

Sustainable Benefits - Local content initiatives will be designed to create a lasting legacy through skills development,

enterprise growth, and knowledge transfer.

a

a

a

a
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o Life-Cycle Approach - Opportunities will be identified and implemented progressively across all phases of the Project.

r Balanced Delivery - Success requires alignment between cost, schedule, qualit and local particlpation.

o Shared Responsibility - Contractors and subcontractors will be required to adopt and deliver the Project's local content
principles.

4.2 Local Content Drivers

Local content implementation will focus on four key drivers:

1. Employment of Kenyans

Transparent, fair, and structured recruitment processes will ensure Kenyan citizens are prioritized for available

opportunities. Special focus will be placed on host communities in Turkana.

2. Procurement of Goods and Services

The Project will optimize opportunities for Kenyan enterprises by providing visibility of requirements, engaging with
local suppliers, and enabling competitive participation in the supply chain.

3. Capacity Building

GEBV will invest in upskilling the workforce, developing supplier capabilities, and enhancing awareness of industry
standards. Training programs will address both technical competencies and compliance requirements such as health,
safety, and environment (HSE).

4. StakeholderEngagement

Continuous engagement with national and county governments, regulator, communities, and industry associations such

as KNCCI (Turkana chapter included), KAM, KEPSA, etc. will support transparency, manage expectations, and reinforce
GEBV's social license to operate. 

.

5. LOCALCONTENTAPPROACH

The South Lokichar Field Development presents opportunities for Kenyan participation across multiple dimensions. To ensure a

structured and transparent approach, GEBV has adopted the "Wheel of Opportunity" framework, which aligns local content
opportunities with the life cycle of the Project.

The'Wheel of Opportunity' - localization of Supply Chain and Employment Opportunities:

Prlority / lnduced Lmal

Priority Sccton

. Readily available in local rna*et

. Offered to other Industries

. Easler for providers to meet standards/sp€cs

. Can be capitalintensive

I Potrnthl Trrnsiormrtlon Srcrtorr

. Not easily fcrund localV

. Require rnedium-loflg term skill det/elopment

. parherships help bulld expertise

. Often cafital lntengve

Opportunlrtic Sectorr

. Comphx servhes used in offshore/advanced ops

. Require larSe investment and hare high baniers

. Can dellver durable competltive adventage

. Skills can be rleveloped over time
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Priority sectors: lt is expected that the goods and services that will be readily available will be those in these sectors

which are already in existence in the market. Tweaks in processes would enable players to meet industry standards.

Services that fall under this category include; crane hire, security, catering, customs clearance, general waste

management, amongst others.

Potential Transformation sectors: The feasibility of local content from these sectors will be less likely compared to the
priority sectors due to the fact that the services are more specialist in nature and are also not readily available in the

market. Players in this sector would need to enhance their capacity and capability in response to Project needs.

Opportunistic sectors: The least local content is found in these sectors which fall in the specialist Oil and Gas services

and naturally require a significant high investment. These services include well services, drilling services, seismic

services, etc. lt is necessary to point out that there could be a transferability of some expertise from the Geothermal

projects, and this will be explored during the project implementation.

6. MARKET CAPABILITIES AND CAPACITY

Kenya has a diverse economic base that provides a foundation for local content delivery. However, varying levels of readiness exist

across sectors and regions. GEBV recognizes both the strengths and gaps in market capacity and has tailored its strategy

accordingly. lt is worth noting that since the downturn that took place in 2020, there has been a lull in the upstream O&G industry

and as such there is an expectation that the market will be different compared to how it was 5 years ago. lt will be worth refreshing

the market assessment after the Project has commenced. While the Act requires the Operator to include the list of areas to be

procured locally, a market survey conducted 7 years ago indicated the following as areas with capability.

6.7 Nationol Context

At the national level, Kenya possesses a strong pool of skilled professionals in engineering, finance, legal, logistics, and lCT. Key

opportunities for national participation include:

. ' Civil works and infrastructure development,

o Engineering and project management services,

. Logistics and transportation,

. Catering, accommodation, and general support services, and

o Training and consultancy services.

Kenyan firms are increasingly able to compete in high-value service segments when given visibility of requirements and adequate
preparation time.

6.2 Turkano County Context

Turkana County, as the host community, holds a unique position in the delivery of local content. Opportunities will be created in

line with local capacity while ensuring safety, quality, and efficiency are not compromised. Key focus areas include:

o Unskilled and semi-skilled labour recruitment,

. Catering, cleaning, and hospitality services,

r Civil works and construction support,

r Transportation and security services, and

o Supply of locally available materials (sand, gravel, and aggregates).

To maximize impact, GEBV will implement community sensitization programs, supplier forums, and training initiatives to prepare

Turkana-based enterprises and individuals for participation in the Project.

1

2

3
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7. CONTRACTUALFRAMEWORK

As iitypical in Oil and Gas projects globally, the operations will be delivered through several service contractors. The commitments
to deliver local content are therefore contained in all the contracts to ensure that local content is maximized in all possible

opportunities in the Project. For phase 1, the Upstream workstream consists of i)the Drilling and Completions package will contain
the scopes for Rigs, lntegrated Drilling and Well Services, OCTG, Wellhead, EPF and Production. ii) Civils package that will include
Roads, Well pads, Cellars, etc. The Midstream package will contain the Crude Oil trucking and inspection services.

The LCP document will be structured along these two key workstreams namely:

1) Upstream

2l Midstream

T.L Controcting & Procurement of Goods ond Services

All lnvitations to Tender (lTTs) will include a Local Content Exhibit requiring bidders to submit Local Content Plans addressing the
following key aspects:

i) Employment and progression of Kenyans;

ii) Training and skills development of Kenyans;

iii) Sourcing of goods and services from Kenyan suppliers;

iv) Supplier development;

v) Technology transfer.

These Local Content Proposals will be evaluated, and the scores will form part of the overall selection criteria for award. The
commitments made by successful bidders will be embedded into contracts and tracked throughout the contract duration.

GEBV's contracting and procurement approach will be guided by the following measures:

. Local Supplier Participation: Kenyan enterprises will be afforded full and fair access to tenderlng opportunities.

o Supplier Forums: GEBV, together with its contractors, will convene regular supplier engagement forums to
communicate project requirements, share upcoming opportunities, and strengthen supplier awareness.

' Prequalificafion Support: Local suppliers will receive targeted support to meet international standards in health, safety,
environment, and quality (HSEa).

r Unbundlingof Opportunities: Procurement packag?s will be structured to facilitate participation of small and medium
enterprises (SMEs), especially those based in Turkana County, including subcontracting opportunities within larger
contracts.

7. 1. 1 U pstream Foci lities

i) Drilling and Completions

A total of 48 wells will be required for Phase 1 of the Development, of which 43 new wells will be drilled. Three bidders have
been identified to submit proposals for key work packages including rigs, integrated drilling and well services, OCTG, wellheads,
EPF, and production facilities.

This scope is highly specialized and categorized as opportunistic, meaning that local content opportunities will be limited in both
goods and services procurement, as well as workforce involvement. Nonetheless, certain services will be sourced locally, including:

r Legal and insurance services

. Logistics and transport services

o Medical and financial services

o Supply of PPEs, spares, and handling equipment

. Waste management

o
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Mobile and internet services

Forklift rental

Accommodation and catering

ii) CivilWorks

Civil works will cover roads, well pads, and cellars. This scope is expected to provide considerable local content opportunities in

terms of equipment supply, services, and workforce. Key areas andcipated for local participation include:

o Road construction and maintenance

o Civil works and earthworks

a General construction support

7.L.2 Midstreom

The midstream phase of the Project presents significant opportunities for Kenyan enterprises and workforce participation,

particu la rly in transportation, logistics, a nd associated services.

Phase 1: Road Transportation to KPRI Changamwe

During Phase 1, crude oil will be transported by road tankers from Lokichar to the Kenya Petroleum Refineries Limited (KPRL)

facility in Changamwe for storage.

Fleet Requirements: Approximately 500 trucks will be required, all of which can be sourced from Kenyan suppliers.

County Participation: Of the total fleet, at least 200irucks (equivalent to 33%) will be allocated to County-based

suppliers. These suppliers will be organized through a cooperative structure that incorporates stakeholders from

Turkana East, Turkana West, and Turkana North.

Workforce Opportunities: Local employment opportunities will include drivers, traffic marshals, and gantry operations

staff.

AncillaryServices: Additional opportunities will arise for Kenyan service providers in areas such as meterlng, fuel

testing, and product clearance, with a particular focus on local testing and certification companies.

Phase 2: lntegrated Truck and Rail Transportation

During Phase 2, the transportation model will evolve to a combined truck-and-rail system

Crude oil will be transported from Eldoret, daily in 155 rail uragons to the KPRL facility in Changamwe for storage.

Export logistics will enable shipment volumes of up to 600,000 barrels per month for Phase 1 and up to 1,500,000

barrels per month for Phase 2, strengthening Kenya's position as an emerging crude exporter.

7.1.j Hiqhlights of Midstreom Opportunities:

o 500 trucks required, fully sourced from Kenyan suppliers

. At least 200 trucks (equivalent to 33%) will be ring-fenced for County-based enterprises through cooperatives

o Direct employment in driving, marshalling, auto mechanics and gantry operations

r Ancillary services in testing, metering, and certification reserved for Kenyan providers

o Transition to truck-and-rail system in Phase 2, with daily rail operations and monthly exports of up to 1,500,000 barrels

a

a

a

a

a

a

a
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a The extension of the railway network to Lokichar has the potential for economic growth as transportation for goods

and services to and from Turkana County is enhaneed

8. RECRUITMENTSTRATEGY

8. 1. Recruitment Strotegy

GEBV is committed to maximizing Kenyan participation in the workforce at all levels where competencies and experience exist.

This principle will also be cascaded to all contractors. Recruitment processes will be guided by transparency, fairness, and

inclusivity, ensuring open access to available opportunities.

Key elements of the recruitment strategy include

Community-first prioritization: Recruitment will prioritize individuals from communities in close proximity to the
project, followed by Turkana County residents, and thereafter the wider Kenyan labor market.

Job categories: Recruitment will be managed across management, skilled, semi-skilled, and unskilled categories to
ensure equitable distribution of opportunities.

Employer Guidelines: Contractors will be issued with Employer lmplementation Guidelines to ensure alignment with
GEBV's labor and local content policies.

Local outreach: Open job opportunities will be advertised in community offices, with the option of engaging local labor
recruitment firms to support outreach and fairness.

8. 2 Opportu nity Sho ring

o Unskilledpositions will be fully ring-fenced for Turkana nationals. Of this, 40%will be drawn from Turkana South and

Turkana East, and 20%from Turkana North-ensuringtO}% County content for unskilled roles.

Semi'skilled positions will be sourced from Turkana where candidates with the requisite skills are available, before
considering applicants from other parts of Kenya.

Skilled positions will be open to all Kenyans, with preference given to qualified Turkana candidates where available

8. 3 U pstreo m Workstrea m O pportu n iti es

r Drilling and Completions: Kenyan graduates in oil and gas disciplines will be prioritized for field engineering,
operations, HSE, legal, compliance, tax, finance, logistics, and supply chain roles. Turkana nationals will be engaged in

base operations support, security, driving, and casual labor. At peak operations, 50% of the workforce is expected to
be Kenyan.

o Civil Works: Roles will include civil engineers, equipment operators, and construction workforce. Civil works are
projected to achieve 100% Kenyan workforce participation.

8.4 M i d strea m Wo rkstreo m O p po rtu n iti e s

The midstream phase will draw extensively from Kenya's established transport and logistics sector. Drivers, traffic marshals, and
administrative staff are expected to be sourced entirely from Kenya, with significant inclusion of Turkana nationals where skills
are available. Overall, the midstream workstream anticipates 100% Kenyan workforce participation.

8.5 Highlights of Recruitment Strotegy:

r Transparent, structured recruitment processes guided by fairness and inclusivity

LOOo/o of unskilled positions reserved for Turkana nationals

Strong opportunities for Kenyan graduates in oil and gas-related fields

a

a

a

a

a
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Expected workforce participation: 50% Kenyan in Drilling & Completions, LOO%o Kenyan in Civil Works and Midstream

operations

Clear and defined succession plan to allow for seamless transition and localisation of positions held by expatriate

employees at the outset of the petroleum operations

9. TRAINING AND PROGRESSION STRATEGY

Training is a central component of GEBV's Local Content philosophy. lt aims to sustainably develop the Kenyan workforce and

businesses, ensuring continuous improvement in local participation and capacity building. GEBV's training programs will focus on

the development of its workforce. The PSCs require that a specific annual amount is paid towards a training fund. GEBV will
continue disbursing the stated amounts with the expectation that MOEP will coordinate training programs that are outside the

Project's workforce.

Focus areas include

Youth Development: Sponsorships for Kenyans in universities and technical institutions, alongside internships and

apprenticeship progra ms.

Workforce Development: Competency-based training tailored to specific job roles across upstream and midstream

operations.

Market Development: Supplier workshops to raise awareness of technical requirements and industry standards.

. Supplier Development: Continuous evaluation of local suppliers against service standards, followed by action plans to
address identified gaps. 

.

o HSE Training: Mandatory health, safety, and environment training across the supply chain, with role-specific

certifi cations as required.

9. 1 Wo rkforce Deve I o p me nt

9. 7.1 U pstreo m Tra i ning Opportun ities

o Drilling and Completions:

+ + +

a

a

a

a

DRILLING

Drilling Eng.

Geologists
Rig Operators

PRODUCTIOil

Prod. Eng.

Technicians
Maintenance Crew

HEATTH & SAFETY

AllStaff
(Universal)

Field Crew
Contractors

COMPLIAI{CE

Managers
Supervisors
Regulators

lllustrotive troining process for Drilling ond Completions

tu-
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Training programs will cover all staff categories, ensuring safe and competent operations. Kenyan graduates will undergo

on-the-job (OTJ) training under expatriate supervision, complemented by overseas training placements wlqere necessary.

lnternship and graduate trainee programs will be rolled out to further build technical capacity.

o Civil Works: Training will focus on safety standards, site-specific practices, and certification. Local contractors with prior

experience in similar scopes will be supported with refresher HSE and technical training.

9. L. 2 M idstrea m Trai n i ng Opportu nities

r Truck Drivers: All drivers will be requlred to hold EPRA certification for fuel tanker operations, supported by defensive

driving courses and on-road experience-building programs.

Administrative Staff: Administrative and logistics roles will include systems training and OTJ exposure.

lnclusive Programs: lnitiatives to support women drivers and Turkana youth will be emphasized, building on previous

successful efforts.

9.1.3 Locolizotion

Contractors will be required to implement localization strategies, including understudy programs and transition plans for
expatriate roles. This ensures that over time, Kenyan staff assume leadership and technical roles without compromising safety,
quality, or operational timelines.

9.1.4 Highlights of Troining & Progression Strotegy

Comprehensive focus on workforce, youth, supplier, and market development

a

a

a

lnternship, apprenticeship, and graduate trainee programs for Kenyan youth

Overseas and OTJ training for drilling and technical disciplines

Defensive driving and EPRA certification for midstream drivers

Localization plans to transition expatriate-held roles to Kenyan professionals

9. 2 Su ppl ie r Developme nt

Supplier development is a cornerstone of GEBV's Local Content Plan. The objective is to create a competitive, resilient, and

sustainable local supply chain that supports the oil and gas sector during the project lifecycle and beyond. GEBV will work closely
with contractors, government agencies, and local enterprises to progressively build supplier capability, compliance, and
performance.

9. 2. 1 Su pplier Engage ment Fro mework

Supplier Forums: Regular engagement sessions will be hosted to communicate project requirements, explain tendering
processes, and share global best practices with Kenyan suppliers.

Supplier Databases: GEBV will maintain and continuously update a supplier register, capturing both national and

county-based enterprises to ensure inclusivity.

Transparency in Procurement: Open and fair access will be guaranteed for all qualified suppliers, with opportunities
advertised at county and national levels.

9. 2.2 Ca pacity Bui ld ing I nitiotives

Training Programs: Targeted workshops will be organized to address gaps in health, safety, environment, and quality
(HSEa), fi na ncial ma nagement, and international certifi cation sta nda rds.
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. Mentorship and Partnerships: Local suppliers will be encouraged to form joint ventures or subcontracting

arrangements with experienced international firms to accelerate skills and knowledge transfer.

. Access to Finance: ln collaboration with financial institutions, GEBV will explore mechanisms to improve supplier access

to affordable credit and working capital, enabling timely delivery of goods and services.

9. 2. 3 Procu re ment Structu ri ng

r Unbundling of Contracts: Where possible, large contracts will be broken down into smaller; more accessible packages,

enabling participation by SMEs and county-based enterprises.

. Ring-Fenced Scopes: Certain categories-such as catering, transport, accommodation, waste management, and basic

supplies-will be exclusively reserved for Kenyan suppliers, with priority given to county-based enterprises.

r Performance Monitoring: Suppliers will be evaluated periodically against contractual KPls, with feedback provided to

drive continuous improvement.

9. 2. 4 Long-Term Su ppl ier Susto i no bi lity

GEBV is committed to ensuring that supplier development has a lasting impact beyond this project. To this end:

Certification Programs: Kenyan suppliers will be supported to obtain internationally recognized certifications (e.g., ISO

sta nd a rd s).

Knowledge Transfer: Systems and processes will be embedded within local enterprises to ensure competitiveness in

future oil and gas opportunities, both locally and globally.

. Legacy lmpactr By strengthening the supply chain, GEBV will contribute to Kenya's industrialization agenda and position

local enterprises as regional energy sector players.

9.2.5 Highliqhts of Supplier Development Strotegy:

o Regular supplier forums and transparent tendering processes

r Supplier training in HSEQ, financial management, and certification

o Joint ventures and mentorship programs to accelerate growth

r Unbundling of large contracts and ring-fenced scopes for SMEs

. Long-term sustainability through certification and legacy impact

10. TECHNOLOGY TRANSFER

GEBV recognizes that sustainable development of the Kenyan oil and gas sector requires not only immediate participation but also

long-term capability building. Technology transfer is therefore positioned as a central pillar of the Local Content Plan, enabling
Kenyan enterprises and professionals to acquire knowledge, systems, and practices that will strengthen national competitiveness
in the energy sector.

10,1 Approach to Technology Transfer

r Partnerships with Contractors: Key contractors will be required to implement structured technology transfer programs

as part of their Local Content commitments where feasible.

Skills Development: Knowledge transfer will be achieved through on-the-job training, formal classroom sessions,

workshops, and mentoring programs delivered jointly by expatriate and Kenyan professionals.
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Knowledge Retention: Training documentation, procedures, and operational manuals will be retained locally to ensure
institutional memory and reuse across future projects.

. Lonfl-Term Capacity: By embedding knowledge-sharing mechanisms into contracts, GEBV will ensure that technology
transfer continues beyond the initial project lifecycle.

L0.2 Upstreom Focus Areos

o Drilling and Completions: Transfer of advanced well engineering and reservoir management technologies through
structured understudy programs.

Civil Works: Capacity building on modern construction technologies, safety monitoring systems, and environmentally
sustainable construction methods.

r Digitalization: lntroduction of real-time data monitoring platforms for drilling and production, with training provided to
Kenyan engineers and technicians.

10.3 Midstreom Focus Areas

o Transportation and Logistics: lmplementation of fleet management systems, automated scheduling, and digital
tracking platforms for truck and rail operations, with Kenyan operators trained in system administration.

o Quality Assurance: Technology transfer in crude metering, testing, and certification processes to ensure compliance
with global industry standards.

o Maintenance Systems: Training of local technicians in predictive and preventive maintenance technologies to extend
asset life cycles and enhance operadonal efficiency.

70.4 I n stitutiona I Pa rtn e rshi ps

GEBV will work closely with Kenyan universities, technical institutes, and training centers to establish partnerships that enhance.
technology transfer. Programs will include:

o Joint curriculum development in petroleum engineering, logistics, and HSE disciplines.
o Scholarships and eichange programs with global O&G institutions.
o Collaboration on research and innovation projects relevant to Kenya's emerging O&G sector

10.5 Hiqhlights of Technology Tronsfer Strotegy:

. Contractor-led technology transfer embedded in Local Content commitments

o On-the-job, classroom, and mentoring programs to ensure knowledge retention

. Focus on predictive maintenance, quality assurance, and safety technologies

. Strong partnerships with universities and technical institutions for sustainable impact

11. STAKEHOLDER ENGAGEMENT

GEBV recognizes that proactive stakeholder engagement is essential for maintaining a social license to operate and ensuring the
successful implementation of Local Content initiatives.

ll.L Stokeholder ldentificotion and Mapping

An in-depth stakeholder mapping exercise has been conducted to identify and categorize all relevant parties. For Local Content,
key stakeholders include:

Business Community: National and county-level enterprises with potential supply chain and service roles.

Regulatory Authorities: Energy and Petroleum Regulatory Authority (EPRA) and relevant Government Ministries at
both na6onal and county levels.

a

a

CONFIDENTIAL Page 333



o PROJECT
OIL KENYA

. Contractors and Service Providers: All project contractors, sub-contractors, and suppliers engaged in project delivery.

o Development Partners and Civil Society: Multilateral Development Organizations, NGOs, and other civil society actorC

1 L. 2 E ngoge me nt Mecho n i sms

GEBV will implement a structured engagement approach to ensure that stakeholders are consistently informed on Local Content

matters:

. Regular Updates: Key stakeholders will receive timely updates on Local Content progress, achievements, and upcoming

opportu n ities.

o Workshops and Forums: Stakeholder forums will be held to facilitate knowledge sharing, address concerns, and foster

collaboration.

o Feedback Channels: Mechanisms will be in place to capture stakeholder feedback, enabling responsive actiohs and

continuous improvement.

. Transparency and Reporting: Engagement will be underpinned by clear and transparent communication of Local

Content policies, commitments, and outcomes.

7 1. j Stro te g i c Be n efits

Effective stakeholder engagement will:

o Strengthen the social license to operate at local, county, and national levels.

o Facilitate alignment between GEBV contractors, and local communities.

o Enable proactive identification of opportunities and challenges in Local Content delivery.

r Enhance trust and collaboration, supporting sustainable project outcomes. '

12. MONITORING, EVALUATION AND REPORTING

Effective monitoring, evaluation, and reporting (MER) are criticalto ensuring that Local Content objectives are achieved, measured,

and continuously improved. GEBV will adopt a sUuctured MER framework to track commitments, assess performance, and provide

transparent reporting to regulators, partners, and stakeholders.

72. 7 Monitoring Fro mework

. Commitment Tracking: Local Content commitments made by contractors during the tender process will be captured in

contractual obligations and monitored throughout the project lifecycle.

o Performance lndicators: A set of Key Performance lndicators (KPls) will be applied across employment, training,

su pplier participation, tech nology tra nsfer, a nd commu n ity engagement.

o Data Collection: Contractors will be required to provide regular reports on Local Content performance, supported by

audits and site inspections.

o Digital Tools: Monitoring will be supported by digital platforms to enable real-time data collection and analysis,

ensuring timely decision-making.

12. 2 Evo I uation App rooch

o Quarterly Reviews: Performance against Local Content KPls will be evaluated quarterly, identifying gaps and

opportu n ities for corrective action.

o Annual Assessments: Comprehensive annual evaluations will measure overall progress against Local Content objectives

and long-term sustainability.
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. lndepcndent Audits: Third-party audits may be commissioned to validate reported performance, ensuring objectivity
and transparency.

o Benchmarking: Performance will be benchmarked against global best practices and lessons from comparable O&G

jurisdictions.

12. 3 Re p o rti ng Mecha n ism

r tnternal Reporting: Local Content performance reports will be submitted to GEBV management for oversight.

. Regulatory Reporting: Reports will be prepared and submitted to EPRA and other relevant government agencies in line

with statutory requirements.

Stakeholder Updates: Periodic updates will be shared with county governments, community representatives, and other
stakeholders to promote transparency and accou ntability.

Public Disclosure: Where appropriate, summary reports will be published to demonstrate compliance and progress on

Local Content delivery.

72. 4 Co nti n uous I m p rove ment

GEBV will treat monitoring and evaluation as a dynamic process aimed at driving continuous improvement. Corrective action plans

will be developed where performance falls short, and best practices will be replicated across project phases.

12.5 Highlights of Monitoring, Evaluotion & Reporting:

KPls tracked across employment, training, suppliers, and technology transfer

Digital platforms for real-time monitoring and data analysis

Quarterly reviews, annual assessments, and independent audits

Transparent reporting to regulators, stakeholders, and the public

Continuous improvement framework to ensure long-term impact
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13. KEY RISKS

S/No. Risk Risk type Proposed Mitigation
1 Multiplicity of legislation e.g. Petroleum Act,

2019 and the Turkana County Local Content Act,
2024

Legal Follow the hierarchy of law, in
which the National law takes
precedence

2 Assumption that the training of wider Kenyans
(non-workforce) will be implemented through the
Training funds that are remitted to the Ministry
on an annual basis as per the PSC

Financia I Align this principle with EPRA

3 High capital investment for 600 trucks required
over a short five-year period.
Limited long-term benefits relative to the scale of
investment.
Potential stakeholder dissatisfaction arising from
constra ined opportu n ities or unmet expectadons.
ldle assets post-truckin! phase, creating financial
and operational challenges for entrepreneurs

Operational Adopt a phased investment
approach to reduce upfront
financial exposure.
ldentify alternative uses for
trucking assets beyond the initial
five-year period.
Explore government and industry
support mechanisms to safeguard
County-based enterprises.
Encourage entrepreneurial
diversification to minimize
dependency on trucking as a single
revenue stream.

14. CONCLUSTON

The South Lokichar Field Development represents a milestone for Kenya's petroleum sector and an opportunity to create

meaningful, lasting benefits for the nation. As a Kenyan operator, Gulf Energy E&P BV recognizes the responsibility to ensure that
petroleum resources act as a catalyst for inclusive growth, capacity development, and socio-economic transformation.

This Local Content Plan demonstrates GEBV's commitment to

o Prioritizing employment of Kenyan citizens, particularly from host communities;

o Creating access for Kenyan enterprises within the Project's supply chain;

o lnvesting in training, skills development, and knowledge transfer to build long-term capacity;

o Embedding local content obligations in all cont;'acts, ensuring shared accountability with contractors; and

. Maintaining transparency through structured monitoring, reporting, and stakeholder engagement.

By adopting a structured framework, backed by measurable commitments and continuous improvement mechanisms, GEBV seeks

to set a new benchmark for local content implementation in Kenya's oil and gas industry.

The Local Content Plan is not only a statutory requirement but also a reflection of GEBV's corporate philosophy as a Kenyan

company. lt is designed to ensure that petroleum development in South Lokichar contributes to:

. Economic empowerment of Kenyans,

o Growth of local businesses and industries,

o Sustainable community development in Turkana County, and

o Strengthened partnerships between the private sectoli Bovernment, and citizens.
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GdBv affirms that this Local Content Plan will remain a living framework, adaptable to evolving regulatory requirements, maiket

-<ohditions, and stakeholder expectations. ln doing so, it ensures that Kenya's oil and gas resources deliver benefits that extend
wgll beyond the lifu of the Project.
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