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UNITS OF MEASURE

Unit Definition

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
T ‘r; 777777 Metres
MMbbls N Millions of barrelé
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

ABBREVIATIONS AND KEY WORDS

Q

Abbreviation Definition
10BB means the new Block T6, previously Block 10BB

PROJECT
OIL KENYA

13T means the new Block T7, previously Block 13T
ACCE Advance Collaboration and Control Environment

AGC - Automatic Gain Control

AGI Above ground installation

AGO Automotive Gas Oil

AICD Autonomous Inflow 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

AOI Area of Interest

API American Petroleum Institute

BCC Backup Control Centre

BLPD Barrels 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
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CDA Common Development Agreement
CDP Common Depth Point
CFA Central Facilities Area
CGG Compagnie Générale de Géophysique
CIA Cumulative Impact Assessment
Contractor PSC Licensee Gulf Energy E&P B.V.
CPF Central Processing Facility
CPI Computer Processed Interpretation
CPR Competent Person’s Report
CRA Corrosion Resistant Alloy
CSPO Control Share of Profit Oil
CT Coil Tubing
D&C Drilling and Completion
DA Development Area
DICL Ductile Iron Cement Lined
DP Development Plan
DST Drill Stem Test
E&A Exploration and Appraisal
EEI Extended Elastic Impedance
EHS Environment, Health and Safety
EIA Environmental Impact Assessment
EIT Electrical, Instrumentation and Telecommunication
EMT Electro Magnetic Telemetry
ENVID Environmental Impact Identification
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 Impact 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 Investment Decision
FOB Free On Board
FOC Fibre Optic Cable
FTG Full Tensor Gravity
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Abbreviatio De 0
— FVF Formation Volume Factors
FWL Free Water Levels
GEBV Gulf Energy E&P B.V.
GlIP Gas Initially In Place
GMPP General Marked Point Process
GOK Government of Kenya
GOP Good Qilfield 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 Identification
HAZOP Hazard and Operability
HCPV Hydrocarbon Pore Volume
HDPE High Density Polyethylene
HFO Heavy Fuel Oil
HMI Human Machine Interface
HRP Hydraulic rod pump
HSE Health, Safety and Environment
HVAC * Heating, Venting, Air Conditioning
IAP Integrated Activity Plan
ICD Inflow Control Device
ICSS Integrated Control and Safety System
IDF Input Declaration Fee
IFC International Finance Corporation
IGF Induced Gas Flotation
IPS Integrated Production System
IRR Internal Rate of Return
ISD Inherently Safer Design
1ISO International Organisation for Standardisation
IT Information Technology
IWMF Integrated 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
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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 Injection Capillary Pressure
MLA Marine Loading Arm
MOE Ministry of Energy
MOEP Ministry of Energy & Petroleum
MOPM Ministry of Petroleum & 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
owcC Oil Water Contacts
PBU Pressure Build-Up
PCP Progressive Cavity Pump
PCS Process Control System
PI Production Information
Pipeco Pipeline Company
PLT Production Logging Tool
PMC Project Management Contractor
PMS Premium Motor Spirit
PostSTM Post-Stack Time Migration
PreSDM Pre-Stack Depth Migration
PreSTM Pre-Stack Time Migration
PRS Pressure Regulating Station
PSC Production Sharing Contract
PVT Pressure Volume Temperature
PWRI Produced water re-injection
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Abbreviation Definition

QRA Quantitative Risk Assessment
RAP Relative Amplitude Processing
RCA Routine Core Analysis
RCI Reservoir Characterization Instrument
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 Integrity Level

SIMOPS Simultaneous Operations

SIS Sequential Indicator 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
ST™M Stack Time Migration

STOlIP Stock Tank Oil Initially 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 International K2 Ltd, Total E&P International 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
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WBM Water Based Mud
WDT o lr_Wax Dissolution Temperature
WHRU Waste Heat Recovery Unit
WIT Water Injection Trials
WP Wellhead Pressure
WRMA Water Resources Management Authority
WRMP Well & Reservoir Management Plan
WUT Water Up To
XRD X-ray Diffraction Method
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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 well as the further appraisal and exploration activities that will be conducted to maximize resource recovery
within the Development Area.

e

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.

Etom

SOUTH LOKICHAR
BASIN

Ekunyuk

Ngamia

Figure 1-1: Basin Discoveries & Exploration 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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Water via Pipeline
from Turkwel DJMA
NGAMIA 3/11 WELLPADS ¢ AMOSING 1/3 WELLPADS Road Tankers
* NetLoad 25-28 tons/ 180-200 bbls / 29
32M3 per Truck load
+ 6days cycle time Lokichar KPRL Mombasa

* 600 Trucks required for 20Kbopd

|
v

> . R g quil
Neaia EPF IOk ESPlUL\‘r:iIL‘l: :r’::r!ga::o::':lﬁ::njm facilit
Oil - 10kbopd Of 0kt * 900,000 bbl (143,000 Ml) In: lalgd stor. . e

50 Road Tankers Per Day 50 Road Tankers Per Day i i sulated storag
g capacity with heating provision
. " * Insulated & Heat traced KPRL to KOT 2
m—— A 1-—-.. sz -l pipeline
-
100 l;aad Tankers/day offloaded Vessel Loaded at KOT 2 via pipeline
- 600kbbl exported per month
T
B o bl e, T sl i

o Figure 1-2: Phase 1 Development Schematic

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.

Water via Pipeline i
from Turkwel Dam A Rail Wagons
* MGR Net Load 45 tons/ 324 bbls / 52M3 per
NGAMIA EKALES AMOSING ¢ TWIGA AGETE ETOM Wagon load (Limited by MGR axle load 18 MT

per axle c. 67 Tons total load).

9 days cycle time Lokichar KPRL Mombasa
1388 Wagons required for 50Kbopd

¢. 2.5 million Tons per Annum Southeast bound
cargo (current MGR < c. 1.0 million Tons)

T LI 2
4 I CPF v _
0il - 50kbopd KPRL Changamwe Requirement

155 Crude Oil Rail Wagons Loaded Per Day 20 rail wagons simultaneous offloading facility
B * 2.250,000 bbl Insulated storage capacity with

‘ heating provision

. + Insulated & Heat traced KPRL to KOT 2 pipeline

155 Crude Oil Rail w:g;; offloaded Per day

Vessel Loaded at KOT 2 via pipeline
1500kbbl exported per month

KPRL CHANGAMWE

Figure 1-3: Phase 2 Development Schematic

The development targets a discovered Stock Tank QOil Initially in Place (“STOIIP”) range of 1,192 — 1,952— 3,419 MMstb and a best
estimate recovery of 326 MMstb of Contingent Resources during the 25-year contract period as shown in the resource summary
in Figure 1-4.
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STOIIP vs 2C Resources (MMstb)
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Figure 1-4: Resource Summary

2C Resources by Field
In-license: 326 mmbo
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b OIL KENYA
9 Fields | 1.95 billion barrels STOOIP | 429 mmbo 2C LOF | 326 mmbo 2C In-License | 829 mmbo 3C LOF

= Amosing
= Ngamia
= Twiga

® Ekales

" Agete

= Etom
wErut

= Etuko

= Ewoi

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 appraised and discovered in the E&A program or potential

Enhanced Oil Recovery (EOR) programs.

The production. profile over the initial license period is shown in Figure 1-5.
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20,000
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10,000
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M Twiga ®Ekales ™ Agete ®Etom Lokone

Figure 1-5: Production Profile
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Jul-48
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Jul-52

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 tommercial evaluation is based on 326 million stb of development pending 2C resources as the current evaluation of Etuko,
Ewoiand 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 for the Phase 1 project is presented in Figure 1-6.

L .« WPaE « SubmitFOP © FID
Q + Financing Negotiations - Submit US ESIA + Financial close
Z  PROJECT 3 Party Contracting - 3%PartyContractingand  * Signing of commercial
< Award Agreements
S o o
o (s
£ GoK e
w +  Early Access
Q. « Sign Agreements
FOP/FID )
U FILE FDP FDP FID
\| MIDSTREAM - - APPROVED
o ROAD/STORAGE/TRUCKS
& e A FIRST OIL FIRST CARGO
D&C D&C STRATEGY SPUD DATE TURKANA
© us |~ NICINQUIRIES | EARLY ACCESS COMPENSATION TITLE
v
g US ESIA “NEMA REVIEW & APPROVAL |
3 SUBMIT APPROVE
X AGREEMENTS AGREE STRUCTURE | APPROVE/SIGN
o
& FISCAL INCENTIVES
= =
2 FNANCING
(=]
g osc
g wsTRucnG
© wskenL
Figure 1-6: Phase 1 Baseline Schedule
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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Task Name

PHASE 1, PHASE 2 and E & A

Parliamentary Approval
Spud Date
Phase 1 Drilling and Completion
First Oil
Phase 2 Drilling and Completion
Amosing
Ngamia
Twiga
Ekales
Agete
Etom Lokone
Etom Auwerwer

Phase 2 CPF Startup

Exploration and Appraisal Well Drilling

Ngamia FA North
Amosing FA North
Amosing NFA South
Ngamia NFANW
Etete

Lopera North
Lopera

Amosing Fan
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Schedule Notes

Figure 1-7:

Baseline Schedule

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 1-1. 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.

Table 1-1: Upstream Development CAPEX

CAPEX ($M) Phase 1 Phase 2 Total
Surface Facilities 36.8 430.8 467.6
Drilling and Completions 215.8 5,021.8 5,237.6
Project Owners Costs 1.3 - 1.3
Project Total 263.9 5,452.6 5716.5
Decommissioning - - 343.0
Exploration and Appraisal - 77.5 -

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 Investment
Decision (FID) 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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INTRODUCTION

This document is presented to the Government of Kenya by Gulf Energy E&P B.V. and it replaces 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)

(b)

(c)

(d)

(e)

(f)
(8)
(h)
(i)
()
(k)

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 multiple years

a detailed description of the geology, geophysics and reservoir engineering of the South Lokichar Basin and an analysis of the
volumetric of the discoveries

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

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

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:

the estimated number of production wells

the particulars of production equipment and facilities

the particulars of feasible alternatives for transportation of petroleum including pipelines
a production forecast and an estimate of the investment and expenses involved

an estimate of the time required to complete each phase of the development plan

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

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 sepport the development

the assumptions related to deliverables from the Government of Kenya that embedded in the development strategy to ensure
the economic and commercial viability of the South Lokichar Project
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3 PRODUCTION SHARING CONTRACTS & LEGAL FRAMEWORK

On 25" October 2007 -Furkana Drilling Consortium (Kenya) signed a Production Sharing Contract (PSC) for a 100% working
interest in newly designated Block 10BB. On 17" September 2008 Platform Resources Inc. signed a PSC for a 100% working
interest in newly designated Block 13T. In 2009 Africa Oil Turkana Ltd (a wholly owned subsidiary of Africa Oil Corporation)
acquired Turkana Drilling Consortium. In 2010 Africa Oil Kenya B.V. acquired Platform Resources Inc. giving Africa Oil a 100%
interest in both Blocks 10BB and 13T.

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

On 21*' August 2017 Total S.A. acquired 100% of Maersk Oil and Gas thus acquiring all Maersk Oil and Gas participating interests in
Block 10BB and Block 13T giving subsidiaries Total E&P International K2 LTD and Total E&P International K3 LTD a 25% interest in
each of the said Block 10BB and Block 13T PSCs, respectively.

OnJuly 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. 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 100% 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 10BB and Block 13T PSCs.

3.1 Block 13T .
3.1.1 Initial Exploration Period

The Initial Exploration Period ran from 17" December 2008 to 17'" September 2012 including a one-year extension granted by
the Minister of Energy and Petroleum. During the Initial 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.

Ifraddition, 5,648 km? of 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 Initial Exploration Period work programme the
Contractor elected to enter the First Additional Exploration Period after the mandatory 25% relinquishment.

3.1.2 First Additional Exploration Period

The First Additional Exploration Period ran from 18" September 2012 to 18" September 2015 including a one-year extension
granted by the Minister of Energy and Petroleum on 11" July 2014. During the First Additional Exploration Period the
Contractor acquired a further 265 km of 2D seismic data, 481 km? 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 19t September 2015 to 18t 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°' September 2020 and 2" December 2020 respectively, the Second Additional Exploration Period expired on 315t December

2021 following the submission of the first version of the Field Development Plan on 10" 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 Initial Exploration Period

The Initial Exploration Period ran from 25% January 2008 to 24" July 2012 including extensions granted by the Minister of
Energy and Petroleum. During the Initial 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. In addition, 10,422 km?
of high-resolution Full Tensor Gravity Gradiometry (FTG) data were acquired. These data were used to guide the acquisition of
1,743 km of 2D seismic data. One exploration well was drilled. After satisfying the Initial 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 25" July 2012 to 24" 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 1,880 km of
2D seismic data, 471 km? 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 25% July 2015 to 18™ September 2020 including a three-year
extension granted by the Minister of Energy and Petroleum on 11" July 2014. Pursuant to the Ministry of Petroleum and Mining
letters dated 1°t September 2020 and 2"Y December 2020 respectively, the Second Additional Exploration Period expired on
31t December 2021 following submission of the first version of the Field Development Plan on 10" December 2021.

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-FiIIing across Blocks 13T and 10BB has resulted in the discovery of hydrocarbons in ten separate structures in the

South Lokichar Basin.

On 27% February 2013 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" February 2013.

On 23 May 2014, the Contractor requested an expansion of the AOI to include additional discoveries (Etuko, Ewoi and

Ekunyuk). MOEP granted its approval on 4t September 2015.

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

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1 CONFIDENTIAL Page 29



PROJECT
(e OIL KENYA

Table 3-1: Notices of Discovery

Discovery Date of Notice -

Twiga 22nd February 2013
Ngamia 15th July 2013
Ekales 14th April 2014
Etuko 15th April 2014
Agete 4th December 2014
Ewoi 4th December 2014
Etom 18th December 2014
Amosing 22nd December 2014
' Ekunyuk 22nd December 2014
Erut 17th January 2017

3.4 Area of Interest

In February 2013, the Contractor parties proposed the establishment of an Area of Interest (AQI) covering portions of Blocks 10BB
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 of the 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 PSCs.

This 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 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.

-

Original AOI (2013) AOI Extension (2015)

A
Ngamia & Twiga:
Discoveries at the
time of the original
AOI proposal
T

. t"‘\ e
Figure 3-1: 2015 Area of Interest Expansion
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3.5 Development Area -

In 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.

@ * .
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Block 1088
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5428km2
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Figure 3-2: Proposed Development Area Coordinates

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 Cabinet 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 10BB 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 developmént 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.
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SUBSURFACE

4.1 Introduction

4.1.1 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 in the basin (Section 14). Fourteen of the wells were classified as exploration wells with the remainder classified 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 the data acquisition in the South Lokichar Basin is illustrated in Figure

4-1.

Full Tensor Gravity

2D|Seismic
Exploratior] Drilling
Erut
3D Seismic
Appraisal Drilling and Testing
Appraisal
Extended Well Tes4
Water Flood Pilot
EWT

EOPS

Figure 4-1: Gantt chart illustrating the timing of data acquisition in the South Lokichar Basin

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.

In 2011, the Contractor conducted airborae Full Tensor Gravity Gradiometry (FTG) surveys covering 16,070 km? of Blocks 108B
and 13T. In 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. In addition, between 2011 and 2014 as part
of the license commitments, the Contractor acquired an additional 4,919 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 2012 and late 2014.

In 2014 two 3D seismic surveys were acquired on the western side of the South Lokichar Basin. The first survey of 550 km?was
acquired over the Agete-Twiga-Ekales-Ngamia-Amosing area. The second survey of 400 km? 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.

4.1.2 Exploration History

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 will focus 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).

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1 CONFIDENTIAL Page 33



PROJECT
OIL KENYA

'South Lokichar Basin, Kenya.
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Figure 4-2: Exploration wells in the South Lokichar Basin

In 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 24" January 2012. The well was located 23 km southeast of the provincial town
of Lokichar and 21 km southwest of the 1992 Shell exploration well Loperot-1. After a mechanical sidetrack, Ngamia-1A 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°* August 2012. The 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 Lower Auwerwer 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 11, 2013, from the Sakson PRS5 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-1 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 total depth 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 2014.

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
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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 2014.

Q

The Weatherford 804 rig commenced exploration drilling at Amosing-1 on 25" November 2013 and drilled to a measured depth of
2,531 mMD (-2,531 mTVDKB). The well encountered up to 200 m of gross oil-bearing sandstone in the Lower Auwerwer Formation
and was announced as the sixth oil discovery in January 2014.

The Ewoi-1 well is located on the eastern side of the Lokichar Basin and was spudded on December 16, 2013, with the Sakson
PRS drilling rig. The well is located 4 km east of the Etuko-1 well. The well drilled to a total depth of 1,911 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-1. The Etom-1
well was drilled with the Weatherford 804 drilling rig, spudding on July 13, 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 (-1,356 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, 2016, by the Marriot 46 drilling
rig. The well drilled to a total depth of 1,317 mMD (-1,317 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

In 2014, 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§, structural configuration, fluid contacts and reservoir and fluid properties. To date, twenty-six
appraisal wells have been drilled in the South 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.

In 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 provided in
the geophysics section. As will be discussed in the individual field description sections, there are still uncertainties that exist in
the different fields and further appraisal in conjunction with early development activities may be warranted.

4.2 Geology
4.2.1 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 km?.

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 4-3 and Figure 4-4). 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 4-6: South Lokichar Basin Regional LKT60 to LKT80 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 the South 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.

AGE LITHOSTRATIGRAPHY SEISMIC
I .'.-....-.. ."... ...... .‘_... ] il

% [V ol canics|

Mid-Auwerwer Shale| kT80

LKT78

Lower Auwerwer Sandstone
LKT70

LKT65

Lokone Shale

Lower to Middle Miocene

Loperot Siltstone

Figure 4-7: Stratigraphic Column, South Lokichar Basin

Figure 4-7 also shows seismic picks associated with the lithostratigraphy of the South Lokichar Basin. These seismic picks
are based on events described below.

e 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 volcanicis a good regional seismic
marker across the basin.

e  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.

e 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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e 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. —

e LKT65 — marks the top of the Lokone Shale formation. It comprises lacustrine shale deposits with interbedded
sandstone gravity flow deposits. The quality of the LKT 70 seismic marker varies from poor to good across the South
Lokichar Basin.

e  LKT60 — 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 b

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
being 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. It 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 | kerogen. Type | 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 4.5%. 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 of the 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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Figure 4-8: Whole oil gas chromatograph data from South Lokichar oil samples
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Figure 4-10: Source rock maturity maps of the South Lokichar Basin

4.3 Geophysics
4.3.1 Full Tensor Gradiometry

In 2011, 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 Gradiometry survey and 3D seismic coverage within the South Lokichar Basin

4.3.2 2D Seismic Data

There is about 1600 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 2012 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 13T
is shown in Figure 4-12.

4.3.3 3D Seismic Data

Figure 4-12 shows the outline of the 950 km?of 3D data acquired on the western side of the South Lokichar Basin. It was
acquired in two segments: a southern area over Agete, Twiga, Ekales, Ngamia and Amosing and a second area over Etom and
Erut.
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Figure 4-12: 3D seismic coverage (blue polygon) and 2D seismic lines (black lines) in the South Lokichar Basin

The following 3D seismic processing phases were undertaken by Tullow Qil's Geophysical Technology Group between 2014 and
2016:

-

Fast-track seismic processing sequence with a complete Post Stack Time Migration (PostSTM) dataset delivered in Q2 2015. The
full 950 km? 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 PreSTM 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.

In 2016, an additional processing phase was undertaken on the full 950 km? 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 PreSTM was used to interpret new horizon inputs for iteration second subsurface
modelling in 2016.

Following a review of the RAP PreSTM 3D processingin Q4 2016, 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 by CGG 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 PreSTM as well as a Pre-Stack Depth Migration (Pre SDM). The PreSTM data was utilized for comparison with
subsurface models and to better understand variation in GRV. The final PreSDM 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 PreSTM 3D Seismic Data

Synthetic 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 PreSTM 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 PreSTM 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 PreSTM seismic data is demonstrated for the Ngamia-3 well in Figure 4-13. The last
track in Figure 4-13 shows a good quality match between the synthetic trace and the RAP PreSTM 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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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.

4.4.1 Data Acquisition Program

Since the drilling of the first South Lokichar Basin Well (Ngamia 1/1A) in 2012, to the latest well (Amosing-7) in 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 4-1: Exploration and Appraisal Well Log Inventory
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Ngamia-1A
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Ngamia-11

Paipai-1

Twiga-1

Twiga-2

Twiga-2A

Twigs-3
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SOBM
K25i03 weM

Polymer WBM

GR
DEN
NEU
SONIC

SGR

Gamma Ray
Density
Neutron
Sonic
Resistivity

Spectral Gamma Ray

SP

Image RES
Image ACOUSTIC

Spontaneous Potential
Calliper

Micro-Resistivity image log
Acousticimage log
Elemental Spectroscopy
Nudear Magnetic Resonance

Wireline Pressure and Sampling
Vertical Seismic Profile

Cement Bond Log

Side Wall Core - Percussion
Rotary Side Wall Core

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.

Q

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. In
addition, a total of 1,049 sidewall cores, both percussion and rotary type, have been taken from 21 wells.

In Q1 2016, in keeping with the principles of Clause 14 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 15 wells were acquired during the exploration and appraisal period of the Lokichar
Basin. In 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 database (Source: Tullow Oil)

Core Thickness (m)

| Cores | Core Thickness (m)

Auwerwer Lokone
Agete-1 1 52.3 52.3
Amosing-2 1 10.9 10.9
Amosing -2A 4 212.9 159.9 53.0
Amosing-6 3 94.9 94.9
Amosing-7 1 54.3 54.3
Ekales-1 3 39.0 39.0
Emekuya-1 3 109.6 55.0 ' 546
Etuko-1 5 74.7 74.7
Etuko-2A 4 542 55.2
Ngamia-2 7 263.2 232.2 31.0
Ngamia-3 3 162.6 162.5
Ngamia-4 1 580 55.0
Ngamia-5 2 81.6 53.7 27.9
Ngamia-10 1 46.9 46.9
Twiga South-1 6 121.7 419 79.8
Total 45 1433.8 1012.5 422.2

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 (SCAL) 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 engineering purposes.

Figure 4-14 shows a porosity-permeability plot for all plugs analysed from conventional full diameter cores in the South Lokichar
Basin (except Amosing-7). The data displayed includes data from all formations, reservoir, and non-reservoir rock types.

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

P
Doc No: GE- FDP- F1 CONFIDENTIAL age 46



PROJECT
OIL KENYA

South Loktchar Basin Core Data
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Figure 4-14: PorOS/ty versus Permeab///ty, Conventional Core, South Lokichar Basin (Note Amos:ng 7 core data not included as found to
be non-reservoir)

Figure 4-15is 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 4-15: Porosity versus Depth Plot, Conventional Core Data, South Lokichar 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 PVT 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. It should be noted that a subset of these have been retained in the UK for ongoing and future analysis.
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e Table 4-3: Oil sample inventory

Well Wireline ?;’:: Atmospheric | Pressurised
Agete 14 20 11 23
Amosing 43 10 3 50
Ekales 15 4 6 13
Erut 17 0 11 6
Etom 23 0 0 23
Etuko 19 16 1 34
Ewoi 20 0 0 20
Ngamia 81 38 20 99
Twiga 24 32 12 44
Totals 256 120 64 312

H Agete

B Amosing
@ Ekales

M Erut

m Etom

M Etuko

H Ewoi

B Ngamia
W Twiga

Figure 4-16: Oil sample inventory (%) (Source: Tullow Qil)

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 Petrophysical Methodology

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:

e Raw data management, preparation and zonation
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e  Generation of Volume of Shale (Vsh), porosity, permeability and water saturation
e Integration of fluid data and calibration to core

* Integration of petrophysical analysis-to static modelling

e  Cut-off analysis and interpretation management.

1% Define permeability Integrate SCAL — cap
C::g;tl:n“t::t:;:;zth algorithm from core and - pressure. Define best
Identi'fy’:nd hole an.d generate a permeability SHF and FWLs — apply to

alluvial fan curve per well all wells

Zone the well and
generate Vsh from Gr,
N/D, D/S

Calculate Sw from Data analysis to

resisitivity integrate PP parameters
Bl within the static models

Load core data sets and

define matrix values —

generate porosity from
density and sonic,
remedy conflicts

Integrate fluid samples,
defined Rwand m & n Run net cut off flags and
values from SCAL unload the curves

Figure 4-17: Petr'ophysica/ 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.

4.4.4.1  Volume of shale (Vsh)

Volume of shale (Vsh) can be calculated using several methodologies. In 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 and proportions of clays in Ngamia and Amosing cores
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Figure 4-19: Mineralogy of Ngamia and Amosing samples analyzed in the XRD study, excluding clays

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. It was determined that
Vshale calculated from the neutron-density logs was both the best match to the XRD data and had the best vertical resolution.
In 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 through shales 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 petrophysical zonation
with dry clay values ranging from of 2.7-2.75g/cc 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. In 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:RCA Grain density across 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.
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Figure 4-21: Porosity calibration: Example Amosing-2A Z3/4a

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 carried 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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Figure 4-22: Permeability relationship to porosity and clay
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Porosity to Vshale ratio is a useful method for combining two petrophysical parameters into one term for permeability prediction.
Avalue of 1 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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Figure 4-23: Phi/V'sh ratio vs permeability

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. It 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:

e 105 Mercury Injection Capillary Pressure (MICP) measurements;

e 6 Air-Brine stressed Centrifuge Capillary Pressure measurements from Amosing.

e 13 Air-Brine stressed Porous Plate measurements, 7 from Amosing & 6 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.

Leverett-] 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: Saturation height curve fitting

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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where J = P/26:(PERM/PHIT)®S and P= HUC*9.81*(1000-800) *0.00014508 psi, HUC is the height above
the FWL in metres, K is the permeability and PHIT is the total porosity

Figure 4-25: Saturation 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 4-26.

Non-charged sands have been identified from:

e  Core fluorescence
e  Samples and pressures
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e  Resistivity derived SwT

e  Gas chromatograph
In Figure 4-26, the purple curve shows a typical SwT from 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

Resistivity SwT
= = = Sal Height SwT
Figure 4-26: Schematic showing an uncharged zone

4.4.4.4 Cut-OFfs/ 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 (90% 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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Figure 4-27: HPV vs cut-off for net definition
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The Amosing Auwerwer and Lokone net reservoirs have been defined as having Vshale less than 40% and PHIT greater than 12%.
The Ngamia Auwerwer net reservoir was defined as having Vshale less than 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%.

Q

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  Fluid Distribution

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.

Amosing Auwerwer EWT Bed Class vs Fluid Ngamia EWT Z1-5 Fluid Distributions
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Figure 4-28: Fluid typing within bed thickness class and petrofacies

4.4.5 Petrophysical Summary

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.
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4.5 STOIIP Calculation Methodology
4.5.1 Introduction

This section describes the methodology used to calculate stock tank oil initially in place (STOIIP) 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:

e Integration of depth maps of key mappable horizons

e Construction of detailed fault static model from seismic interpretation *

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

e  Facies and property modelling

e 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 bondary 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 dataon a
field-by-field basis. Water saturation is modelled using saturation height functions derived from petrophysical interpretation.

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Page 58
Doc No: GE- FDP- F1 CONFIDENTIAL age



PROJECT
OIL KENYA

Amosing: Channel Belts Amosing: Reservoir Sand
Figure 4-29: Facies 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 high 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 PVT data. Mid case inputs were derived statistically
from low and high case inputs. Details are discussed in each field’s subsection in Section 4.6.

4.6 Field Descriptions

Phase 1 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 1 is limited to the Ngamia and Amosing fields.

4.6.1 Ngamia Auwerwer

4.6.1.1 Introduction

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 4-30: Well Ngamia-3 Log lllustrating the Stratigraphy in the Ngamia 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-1/1A was the first exploration well drilled on the western side of the basin. The well was spudded in January
of 2012 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-1A leg
to a total depth of 2,340 mMD in the Lokone Sandstone Formation. Well Ngamia-1A 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, 2012.

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-1A was re-entered on March 22, 2013, 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-11. 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-5 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 STOIIP. The mid case
estimate is based on a rigorous process of incorporating the geophysical, geological, petrophysical and reservoir engineering
dataand 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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4.6.1.2 Geology

The Ngamia Field is a moderately faulted, three-way dip closed anticlinal structure along the western margin of the South Lokichar
Basin. The field is ultimatély 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 4-31: Ngamia (Auwerwer Fm.) Mid Case Oil Hydrocarbon Pore Volume (HCPV) and LKT78 Depth Grid and Faults

The sandstones of the Lower Auwerwer Formation are the main reservoirs in the Ngamia Field. These reservoir sandstones are
primarily fluvial in origin (Figure 4-32 and 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
of the Upper Auwerwer Sandstone.
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Figure 4-34: Ngamia Depth Structure Map (LKT80) and segmentation in the field

4.6.1.3 Geophysics

The RAP PreSTM 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 PreSIM 3D data volume (see Figure 4-35).

The LKT80, LKT78, LKT76 and LKT70 two-way time structure maps are shown in Figure 4-36 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 4-35: N-S RAP PreSTM 3D line through Ngamia Field
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Figure 4-36: Ngamia Field RAP PreSTM LKT80 two-way time structure map (milliseconds)
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Figure 4-37: Ngamia Field RAP PreSTM LKT78 two-way time structure map (milliseconds)
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Figure 4-38: Ngamia Field RAP PreSTM LKT76 two-way time structure map (milliseconds)
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Figure 4-39: Ngamia Field RAP PreSTM LKT70 two-way time structure map (milliseconds)
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Depth Conversion

Depth conversion of the RAP PreSTM 3D seismic two-way time horizon interpretation was performed using an interval-based
mModelling technique (Figure 4-40). The model incorporated five key intervals defined from the RAP PreSTM 3D two-way time
horizon interpretation and the corresponding pseudo-interval velocities calculated at each well tie with the RAP PreSDM 3D seismic
data.

The seismically defined intervals are:

. Ground Level to LKT80 (refraction static replacement velocity model was used)
o 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 PreSTM seismic
data interpretation. The pseudo interval velocities 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

Base Volcanics

= | LKT80
= LKT78

-

2| LKT?6
2| w70

Figure 4-40: RAP PreSTM seismic line through Ngamia Field showing key seismic horizons and intervals used in interval velocity model]

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: Ngamia LKT80 Depth Map
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Figure 4-42: Ngamia LKT78 Depth Map
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Figure 4-43: Ngamia LKT76 Depth Map
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Figure 4-44: Ngamia LKT60 Depth Map
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4.6.1.4 Petrophysics

The general petrophysical 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 acql/iredfrom the Lower Auwerwer Formation in the Ngamia Field

Core # Top (M) Base (m) | Formation
Ngamia - 2 2 828 854 26 SBM Auwerwer  Fluvial Lacustrine
Ngamia - 2 3 857 911 54 SBM Auwerwer  Fluvial Lacustrine
Ngamia - 2 4 1010 1047 37 SBM Auwerwer  Fluvial Lacustrine
Ngamia - 2 5 1184 1238 54 SBM Auwerwer  Fluvial Lacustrine
Ngamia - 3 1 1106 1159 53 SBM Auwerwer  Fluvial Lacustrine
Ngamia - 3 2 1257 1311 54 SBM Auwerwer  Fluvial Lacustrine
Ngamia - 3 3 1442 1488 46 SBM Auwerwer | Fluvial Lacustrine
Ngamia - 4 1 988 1037 48 SBM Auwerwer = Fluvial Lacustrine
Ngamia - 5 " 1234 1284 50 SBM Auwerwer  Fluvial Lacustrine
Total 9 422

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.

Ngamia Field Lower Auwerwer Core Porosity vs Permeability

® o & 0
&
>

Porosity

Figure 4-45: Porosity-Permeability cross plot of core data in the Lower Auwerwer Formation from Ngamia cores
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Figure 4-46: Petrophysi;al display of the Lower Auwerwer section from Well Ngamia-3

Static Modelling

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 (Intra
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 4-47). The X and Y
grid increment was set at 50 m.
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Ngamia LKT80 Depth Structure and Segments -
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Figure 4-47: Ngamia 3D model segment map
Zones and Layers -

A zonal correlation has been made between all wells drilled in Ngamia, which integrates the seismic, log, pressure and sample
data. Isochores of the fifteen Auwerwer zones identified have been used to insert the zones into the 3D structural model (Figure
4-48, Figure 4-49).
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Figure 4-48: Ngamia 6 well correlation showing correlation and reservoir zonation. NOTE: Pink picks represent seismic picks
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Figure 4-49: Cross section through 3D 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. Intra 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 Ngamia-6 log showing CBB interpretation
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Figure 4-51: Ngamia SW-NE cross section showing Auwerwer Facies model

Property Modelling

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 to the 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-permeability cloud.
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Figure 4-53: Ngamia core data — porosity / permeability cross plot
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4.6.1.6 Hydrocarbon Contacts

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 Instrument (“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.
Instead 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: Ngamia Formation Differential Pressure plot (relative to NG-07 water 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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Figure 4-55: Ngamia SW-NE Cross Section Showing Mid Case Hydrocarbon Contacts within the Auwerwer Model
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Figure 4-56: Top LKY78 (Zone 2) Depth Structure Map showing Mid Case OWC across the Ngamia Field
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4.6.1.7 Volumetrics

The Mid case STOIIP valye 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 PVT data from fluid samples.

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

Table 4-5: Ngamia Auwerwer STOIIP

CASE STOIIP (MMstb)
LOW (1C) 459
MID (2C) 680
HIGH (3C) 984

4.6.1.8 Production and Injection 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-1A, 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: Ngamia DST Summary

Peak Qil Well Test Dst Net

Depth To Net Pa Test Pi

(M“”)'DBR% (MMDBRT) (B%al_t/eD) (MngT) (M) ' Pa(yM'Be)rm (BBLLNBSH)
DST#2 1,529 1550 72 1,260 8.0 48 0.1 2%
DST#3/3A 1,254 1.406 819 6,030 62.5 29 10 0%
DST#4 1142 1213 415 4220 415 31 0.7 0%
DST#5/5A 1,028 1,074 1175 27,500 255 329 17 0%
DST#6 856 930 410 21,000 30.0 214 16 0%

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#5A 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-6, 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. In 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 2017 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.

In December 2017, the Ngamia-11 water injection began with injection into Zones 2, 3 and 4. Injection 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-8
Zone 2 were opened to flow for a short period of time. At the completion of this interference testing period in October 2018 the
field was once again shut in. By thattime, a total of approximately 75.5 Mstb of oil with a very small volume of water had been
produced from the three producing wells.

Beginning in late May 2019, Ngamia-3, Ngamia-6, and Ngamia-8 were opened to flow using the installed facilities of the EOPS
(Figure 4-57). Except for Zone 1 at Ngamia-8, production was commingled from all five zones in each well during this period.
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Figure 4-57: Ngamia EOPS Oil Production Rates

The EOPS period ended in December 2019 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  Fluid Properties

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) (Table 4-7). 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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Table 4-7: Summary of Ngamia Auwerwer Fluid Properties

Gas- :
Reservoir Reservoir Saturation oil F\c}:)r&z:rt:gn A \é\;a;;nce Wax Pour
Pressure | Temperature Pressure Ratio Viscosity Factar T:rzperature Content Point
(psia) (deg C) (psia) (scfls (cp) (rb/stb) (deg C) (mol %) | (deg C)
tb)
1300 - 100 -
2100 75-92 700 - 1160 240 30-33 2-13 1.1-13 63 - 68 23-37 42 -51

4.6.1.10 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 consultant® 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:

e Alkaline (high pH) formation water
e High connate water saturation
e 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
17.8% (+ 2%) following a period of water injection. A range for Sorw between three individual oil-bearthg sands in the well,
derived from numerical modelling of the test, was calculated to be between 12% to 26% (Values of 12%, 20% and 26% 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: Relative Permeability Curves

1 “Review of 2015-2017 Special Core Analysis Measurements for South Lokichar Basin, Kenya.” Ted Braun. 18th
October, 2017
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4.6.1.11 Reservoir Model Initialisation

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 fall on a regional gradient for Ngamia and are assumed
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.

4.6.1.12 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. Injection at Ngamia-11 was into Zones 2, 3 and 4. For Zone 4, the model response to injection was relatively
well-matched other than over the latter period (October 2018 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: Ngamia-3 History match across zones

Figure 4-60 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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Zone 2
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Figure 4-60: Ngamia-6 History match across zones

The simulated pressures at Ngamia-8 for Zones 1, 2 and 4, are shown in Figure 4-61. A reasonable match is achieved.
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Figure 4-61: Ngamia-8 History match across zones

4.6.1.13 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 intervals of
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 MM stb. In the Ngamia EWT fault block, the base case static model contains 172 MMstb of oil indicating that
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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4.6.1.14 Ngamia 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 haveBeen planned around existing wells Ngamia-3 and Ngamia-11 -
11 which broadly fit a 200m spacing within an area of high hydrocarbon saturations (Figure 4-62). These initial wells have been
planned to be drilled from the existing Ngamia-3 well pad and a new pad to the south. A total of 24 wells have been planned for
Phase 1.
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Figure 4-62: Phase 1 Ngamia well subsurface locations (background map 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: Ngamia Phase 2 well pattern (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 bbl/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. Injection 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 17% - 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.
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4.6.2 Amosing

4.6.2.1 Introduction

The Amosing field was the sixth hydrocarbon discovery in the South Lokichar Basin. Unlike the Ngamia 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-1 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 lllustrating 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, 6 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 four wells, 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-5 well and its sidetrack, Amosing-5A, 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:Amosing Field HCPV (all 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 Formation in the Amosing 2 well.
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Figure 4-67: Core photographs of an oil filled channel deposit in the Lower Auwerwer Formation 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, LKT70,
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 Figure 4-96) and have synthetic ties to well data. The quality of the well-tie was good for Amosing-1, Amosing-2, Amosing-
3 and Amosing-4. It 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, Figure 4-70, Figure 4-71, Figure 4-72 and Figure 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, LKT65 and LKT60 markers (see Figure 4-74). The deepest LKT60 marker is relatively undisturbed except for some
minor faulting as it dips basinwards.
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Adjacent to the Lokichar Fault in the hanging wall of the fault, the reflectivity of the LKT80, LKT78, LKT70 and L&T60 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 STOIIP.
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Figure 4-69: Amosing Field LKT80 two-way time structure map (seconds)
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Figure 4-70: Amosing Field LKT78 two-way time structure map (seconds)
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Figure 4-71: Amosing Field LKT70 two-way time structure map (seconds)
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Figure 4-75: Amosing Field north-south RAP PreSTM 3D seismic line through all Amosing Wells

Depth Gonversion

Initially 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 4-77). The 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, 2A and 3 shows almost no compaction
trend. In general, there is a good match between RAP PreSTM migration velocities and calibrated well velocities (Figure 4-78).

¥ = 0.25x + 3000

Figure 4-76: Velocity vs. Depth plots at Amosing wells showing variation of velocity at different well locations. (a) updip Amosing 7 and 6
wells on high compaction trend (c) Amosing 1 & 4 wells on intermediate compaction trend (b) downdip wells, 2, 2A & 3 on almost no
compaction trend (d) Velocity depth trends in Amosing wells
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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 (mTVDSS)
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Figure 4-80: Amosing Field LKT78 depth structure map (mTVDSS)
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s Figure 4-81: Amosing Field LKT70 depth structure map (mTVDSS)
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Figure 4-82: Amosing Field LKT65 depth structure map (mTVDSS)
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Figure 4-83:Amosing Field LKT60 depth structure map (mTVDSS)
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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 spegific
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, 2A, 6, 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-6 & 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 data 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. In 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 capacity and subsequently STOIIP.

Figure 4-86 shows the porosity distribution with no cut offs applied, capturing all sands, shales and silts. The 12% 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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Figure 4-86: Example from Zones 2 & 3 of Amosing PHIT Distribution

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

B N B EBELIEL CONFIDENTIAL Page 103



PROJECT
(e OIL KENYA

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 12-19% Phi, whilst Type 2 (green bars) can vary from 12-29% Phi.
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Figure 4-87: Example from Zone 2 & 3 of Amosing PHIT Distribution Rock Typing Results

Frequency

As all Amosing wells have a continuous PHIT/Vsh ratio curve, identifying the Type 1 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  Static Modelling

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 Figure 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 axis.of the main axial fluvial system.
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Figure 4-88: Amosing depth structure map at Top Lower Auwerwer illustrating model segmentation

Zones and Layers

A zonal correlation has been made between all wells drilled in Amo'sing, which integrates the seismic, log, pressure and sample
data. Isochores 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 zonation and seismic markers picked (in red text)

Facies Modelling

Miocene fluvial systems deposited successions of stacked sands and lacustrine shales across the South Lokichar Basin. In Ngamia,
thick lacustrine shales in the Lokone Shale interval are interpreted between the LKT60-LKT6S seismic surfaces. Several kilometres
to the south in Amosing, there is a facies transition to mainly fluvial-deltaic sands, allowing the interpretation of paleo lake shoreline
between the fields at this time. In 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 STOIIP. 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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Figure 4-91: lllustration of uncertainty modelling of alluvial fan facies extents
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Figure 4-92: Reference case static model alluvial fan facies extent cross-section

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.
In 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.

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1 CONFIDENTIAL Page 112



PROJECT
(g OIL KENYA

Higher NTG and more
vertical a amation.

L

Figure 4-93:Distributive Fluvial Channel Architectures, Ebro Basin. Modified after Modified after J. A. Fisher and G.J. Nichols (2013) and
D.Guy (2018).
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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Figure 4-94: Cross-section of reference case combined facies model
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Property Modelling
Net-to-Gross (NTG)

A NTG of 1 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 illustrating Amosing model NTG

Porosity (PHIT

PHIT is stochastically distributed by rock type (based on the PHIT/Vsh ratio discussed in Section 4.4.4.5) 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.

b =

Figure 4-96: Example of PHIT distribution at K-layer 190 in the Amosing model
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Figure 4-97: Cross-section illustrating PHIT modelling in CBB facies that have a NTG of 1
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Volume of Shale (Vsh)

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

Ngmaia / Amosing PHIT-->VSHt

@ 16-17pubin

[E 0 T

Figure 4-98: PHIT-Vsh relationship from log data
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Figure 4-100: Cross-section illustrating Vsh modelling in CBB facies that have a NTG of 1

Permeability

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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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 4-103: Cross-section illustrating saturation modelling in CBB facies that have 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 STOIIP. This would also be problematic for
perforations due to the presence of water in the production phase. In wells, non-charged sands have been identified from core
fluorescence, samples and pressure, resistivity derived SWT and gas chromatography. In 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.

Vsh Sw

Resistivity SwT
- == Sal Height SwT
Figure 4-104: Illustration of a zone being assigned as uncertain pay (2) where water has been identified to overlies oil (3) in a well.
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4.6.2.5 Hydrocarbon Contacts

Formation pressures have been acquired in each well in the Amosing field using either MDT or RCI tools. Qil-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. Instead 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 4-105: Amosing Formation Differential Pressure plot (relative to AM-05 water gradient)
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Figure 4-107: Map showing OWC at LKT78
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4.6.2.6 Volumetrics

The following table (Table 4-8) summarizes the field wide volumetrics for the Amosing accumulation:

Table 4-8: Amosing Auwerwer & Lokone STOOIP

STOIIP (MMstb)

Reservoir

Low Mid High
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.
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Figure 4-108: Distribution of hydrocarbon pore volume (HCPV) across 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 Injection Testing

Amosing-1 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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Figure 4-109: Amosing-1 and -2A EWT perforations and reservoir correlation
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Table 4-9: Amosing-1 EWT Clean-up Production Data

Three Hour Flow Period

(After Clean-Up) PBU Interpretation

Interval DErlgzlivon Bl Grg\lllit Water Liquid | . \ .
Hours) | (S0/aps) | TGpy” | ORate | g | R | Pemeabiity | Kn | Skin
| (stb/d) | (stb/d)
ZONE 5 1.3 2.2 33 1550 0 1550 190 16700 -0.8
ZONE 4 ** 21 0.3 n/a 155 104 259 270 4400 -1.5
ZONE 3 9.3 1.4 31 1052 0 1052 85 4200 1.6
ZONE 2 10.5 1.9 36 1110 0 1110 5 200 0.6
ZONE 1 10 7.8 37 1709 0 1709 62 7220 2
ZONE 4
16.3 0.3 n/a 240 0 240 270 4400 -1.5
REPEAT
TOTAL 78.3 5662 0 5662

** Note: In Zone 4 first flow period production was slugging badly and flow rate values are uncertain. Zone 4 test was repeated
successfully.

Table 4-10: Amosing-2A EWT Clean-up Production Data

Three Hour Flow Period PBU Interpretation

Flow oil (After Clean-Up)
Interval Duration Bl Gravity
(stb/d/psi) e
(o) (AP} | Gjl Rate | Water | Liquid | oo noapiity | Kh
(stbrd) | Rate Rate (mD) (mdft)
(sto/d) | (stb/d)
COMBINED 10 n/a 1580 484 2063 120 2400 05
ZONE 5 16.5 27 n/a 8 409 417 85 6200 02
ZONE 4 175 29 38 1667 0 1667 125 6200 0.5
ZONE 3 138 2 33 1123 0 1123 190 9500 0.4
ZONE 2 135 33 32 1124 0 1124 380 23900 4
ZONE 1 158 5.8 32 2086 0 2086 120 2400 05
TOTAL 87 n/a 6008 409 6417 85 6200 02

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-2A Zone 2
after an extended period of water injection.

As described above, in Section 4.6.1.8, 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-1 was the key producer during EOPS,
producing 158.6 mstb of oil. Amosing-2A produced 27.9 mstb before operations were suspended (Figure 4-110). The relative
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.
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Figure 4-110: Amosing EOPS Oil Production Rates

4.6.2.8  Fluid Properties

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 Lokichar 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 PVT 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 4-11: Summary of Amosing Fluid Properties

(0]] st Formation Wax Wax
Gravity Viscosit Volume Appearance
(deg y Factor Temperature

Pour
Content Point

Reservoir Reservoir Saturation | Gas-oil
Pressure Temperature | Pressure Ratio

((sSE)) (deg C) (psia) ((e7516)) API) (cp) (rb/stb) (deg C) (mol %) | (deg C)

1370-3500 75-116 835-1140 = 190-265 28-40 2-10 1.1-12 60 - 67 22-27 39-45

4.6.2.9 Amosing Simulation Modelling
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. Interference 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, Zones 2 and 5, and in Well Amosing-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 4-111.
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Figure 4-111: Amosing 1 and 2A History match across 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-1 and -2A are both in the Main area.

In 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 2A and
Amosing-3 which broadly fit a 200m spacing within an area of high hydrocarbon saturations (Figure 4-112). 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.

SOUTH LOKICHAR BASIN - FIELD DEVELOPMENT PLAN

Doc No: GE- FDP- F1 CONFIDENTIAL Page 125



PROJECT
OIL KENYA

240544

240144

239744

239344

238944

238544

238144

237744 - : :
810768 811168 811568 811968 812368 812768 813168 813568

Figure 4-112: Phase 1 Amosing well subsurface locations (background map of volume weighted oil saturation)

Phase 1 drilling is planned to commence in December 2026 with seven new wells from the Amosing -1 pad before moving to
Ngamia and then returning to drill up the Amosing -3 pad. Finally, the remaining three wells from the Amosing-1 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).
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Figure 4-113: Amosing Phase 2 well pattern (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 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. Injection 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 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.

4.6.2.12 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 19% - 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% for 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 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.
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4.6.3 Twiga Auwerwer

4.6.3.1 Introduction

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-1 (initially named Twiga South-1) was spudded on August 21, 2012 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, 2013.

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.

Well Twiga-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 alluvial 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 in.the 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 4-114: Twiga Best Case Oil Field HCPV and well locations
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Figure 4-115: Well Twiga-1 log illustrating the stratigraphy of Twiga

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 4-116). 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. In
Twiga-2 there is little in the way of good quality reservoir sandstones, being mainly tight alluvial facies. Twiga-2ZA, 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 4-116: Intra Auwerwer (LKT 78) depth structure map,. Twiga Field
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Figure 4-117: Core description of an oil filled fluvial channel deposit in Well Twiga-1(Twiga South-1).
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Figure 4-118: Core photographs of an oil filled fluvial channel deposit in the Lower Auwerwer Formation in the Twiga South-1 well.

4.6.3.3 Geophysics .

The RAP PreSTM 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 LKT6S 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 PreSTM seismic line through Twiga-1 and Twiga-2A wells
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These markers have also been used for velocity modelling. Some two-way time structure maps over the Twiga Field are shown in
Figure 4-121, 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 4-122, and Figure 4-123).
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Figure 4-121: Twiga Field RAP PreSTM LKT78 two-way time structure map (milliseconds)
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Figure 4-122: Twiga Field RAP PreSTM LKT70 two-way time structure map (milliseconds)
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Figure 4-123: Twiga Field RAP PreSTM LKT65 two-way time structure map (milliseconds)
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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 PreSTM seismic data interpretation.

The resulting depth maps are shown in Figure 4-124 to Figure 4-126.
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Figure 4-124: Twiga LKT78 Depth Map
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Figure 4-125: Twiga LKT70 Depth Map
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Figure 4-126: Twiga LKT65 Depth Map
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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. Well Twiga-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.
Well Twiga-2 had good data acquisition but encountered mainly non-reservoir facies. The sidetrack, Well Twiga-2A, encountered
better reservoir and hydrocarbon bearing zones, but due to wellbore 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-1, 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 permeability data from core taken in
the Lower Auwerwer Formation in Well Twiga-1. Figure 4-128 displays petrophysical curves from Well Twiga-1 comparing core
and wireline porosity. As Well Twiga-1 was drilled with water-based mud, any Dean-Stark water saturation values would be of
little use.

Table 4-12: Conventional core acquired from the Lower Auwerwer and Lokone Formations in the Twiga Field

Core # Top (m) Base (m) Total (m) Formation Facies

Twiga-1 1 1567.3 1580.9 13.7 WBM  Auwerwer Fluvial
Lacustrine

Twiga-1 2 1582.1 1609.9 27.8 WBM  Auwerwer Fluylal
Lacustrine

Twiga-1 4 2513.0 2540.3 27.2 WBM  LokoneSS Alluvial

Twiga-1 5 2540.6 2565.4 24.9 WBM  LokoneSS Alluvial

Twiga-1 6 2567.4 2593.8 26.3 WBM  LokoneSS Alluvial

Total 5 120.0

The data acquired in the coré 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 4-127: Porosity Permeability cross plot of core data from the Well Twiga-1
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Figure 4-128: Petrophysical display of Well Twiga-1
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Astructural 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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Figure 4-129: Depth structure map at LKT78 showing model segmentation

Zones and Layers

A zonal correlation has been made between all wells drilled in Twiga (Twiga-1, Twiga-2, Twiga-2 (ST) and T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>