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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
m Metres
MMbbls Millions of barrels
MMscf/d Million standard cubic feet per day
MMstb Million stock tank barrels
MW Mega Watts
psia Pounds per square inch absolute
TVDSL True vertical depth sub lake
TVDSS True vertical depth sub sea
ABBREVIATIONS AND KEY WORDS
Abbreviation ‘ Definition ‘
10BB means the new Block T6, previously Block 10BB
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 Oll
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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Abbreviation Definition
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 Personds 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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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 Oilfield Practice
GOR Gas Oil Ratio
GRV Gross Rock Volume
GTG Gas Turbine Generator
GVF Gas Volume Fraction
HAFWL Height Above Free Water Level
HAZID Hazard Identification
HAZOP Hazard and Operability
HCPV Hydrocarbon Pore Volume
HDPE High Density Polyethylene
HFO Heavy Fuel Ol
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
ISO 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
MPFEM 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
OoP 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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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
STM Stack Time Migration
STOIIP 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 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 devekey dizcoveries within the Block 10BBT license
areas (Figurel-1) as well as he further appraisal and exploration activities that will be conduded to maximize resource recovery
within the Development Area.

The devebpment strategy uses aphasedapproach, beginning with the largest and most technically mature reservoirs. To achieve
first oil and support aninitial plateauof 20,000stb/d of oil, 48 wells irthe Ngamia and Amosing fields will be used and produced
through Early Production FacilitieShe data gathered through this phase will be used to optindassecond phase of
development which plans to execute further drilling in Ngamia and Amosing whilst agdatyiction from the Twiga,
Ekdes Agete and Etorfields. The second phase of the development will utilise a Central Production Fdoilibcrease
the oil plateau to some 50,006tb/d.

Etom

SOUTH LOKICHAR
BASIN

Ekales

Ekunyuk

Ngamia _

AMOSINg

Figurel-1: Basin Discoveries & Exploration Prospects

Folbwing first oil, an Exploration and Appraisal Planwill be undertakenwith the objective of extending the plateau period by de-
risking cortingent resources and adding new discoveres Section5 in this document details thgroposed Exploration and
Appraisal plan. The Dewelopment Area may be extended for a five-year period if a subsequent Exploration & Appraisal Plan is
approved by the Government of Keya, alternatively the size of the Devebpment Areawill reduce in phases.

The phased approach to the development illially start with the infrastructure shown iRigurel-2. To achieve an accelerated
first oil date and to allow for early data gathering to further optimise later developments in the basin production iallyyibi¢
through rental ERS:Crudewill be trucked through KPRL Chamyve and exported through Mombasa port.
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Water via Pipeline
from Turkwel Dan;
NGAMIA 3/11 WELLPADS Iy AMOSING 1/3 WELLPADS Road Tankers
A Net Load 2528 tons/ 186200 bbls / 29
32M3 per Truck load
A 6 days cycle time Lokichar KPRL Mombas
I Y 4 A 600 Trucks required for 20Kbopd

'y v KPRL Chan i
. : gamwe Requirement
%ﬁ?%fb;dplz AOTS?IOTEQEdPF A 10 trucks simultaneous offloading facility
somow T s o A soomorm s tnor med s

A Insulated & Heat traced KPRL to KOT 2
Ji
w—ra || w—ei —— 1 e pipeline

100 Road Tankers/day offloaded Vessel Loaded at KOT 2 via pipeline
o 600kbbl exported per month

v

Figurel-2: Phase 1 Development Schematic

Phase 2 of the development will entail a larger drilling campaign across the Amosing, Ngamia, Twiga, Ekales, Ageteeddsl Etom f
(Figurel-3). The higheproductionplateauof 50 kstb/d is planned to be exported through the rail network, with final export also
through Mombasa.

- X Rl wagons
A 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).
A 9 days cycle time Lokichar KPRL Mombasa
A 1388 Wagons required for 50Kbopd
A c. 2.5 million Tons per Annum Southeast boun
<c. 1.
I —v p— L 7 v v cargo (current MGR < c. 1.0 million Tons)
. KPRL Changamwe Reguirement
Oil ¢ 50kbopd A 2 i imul ffloading facili
155 Crude Oil Rail Wagons Loaded Per Day 0 rail wagons simultaneous offloading facility
B A 2.250,000 bbl Insulated storage capacity with

heating provision
A Insulated & Heat traced KPRL to KOT 2 pipelir

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

A 4

KPRL CHANGi&MW
Figurel-3: Phase 2 Development Schematic

The development targetsa discovered Stack Tank Ol Initially in Place (& {OftP¢) range of 1,192¢ 1,952%; 3,419MMstb and a best
estimaterecovery 0326 MMstbof Contingent Resources during the 25-year contract period asshown in the resource summary
in Figurel-4.
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9 Fields | 1.95 billion barrels STOOIP | 429 mmbo 2C LOF | 326 mmbo 2C In-License | 829 mmbo 3C LOF

STOIIP vs 2C Resources (MMsth) 1c-2C-3C 2C Resources by Field
Life of Field (MMstb) In-license: 326 mmbo
25000 500
— Best Estimate STOIP — 3C LoF 528 MMsth Erut,137_ Etuko, 3.3 Ewol 26
1952 MMst 800 ™~ | _-
20000 200 V
= Amosing
600 400 = Ngamia
1500.0 | = Twiga
18492 500

= Ekales
e 2C LOF 429 MMsth

1000.0
300
2CLoF 429 MMsth
5000 200
. Ekales, 8.5
o e 2C In-Licence 326 MMsto 236
100
3259

Twiga, 18.3

u Agete
= Etom
= Erut

= Etuko

= Ewoi

0o

LoF- Life of Field resources (irrespective of license term)

Figurel-4: Resource Summary

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

The produdion profile over the initial license period is shown in Figurel-5.

60,000
50,000
40,000
30,000

20,000

Semi Annual Average Oil Rate (stb/d)

10,000

Amosing mNgamia mTwiga mEkales mAgete mEtom Lokone mEtom Auwerwer

Figurel-5: Production Profile

An exploration and appraisal program will be conducted during early produdion with the objective of lengthening the plateau
period by arresting decline. The programwill focus initially on near field gopraisal within the Ngamia and Amosing fieldsith the
potential to convert significant 3Cresourcesinto 2Cresourcesonce produdion commencesor allow for the pattern flood to be
extended in currently prospective areas
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Additional appraisal exists outside the fieldsin existing discoveries with the objective of adding additional 2Cresource. Secondary
reservoirs within the Lokone Formation provide another significant development target if planned appraisal effortsare successful.

The commercial evaliation is based on 326 million stb of development pending 2Cresources asthe current evaluation of Etuko,
Bwoi and But doesnot reach thisthreshold. Resources in the lower quality Ngarh@kone formatiorare 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 asdated 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 appraisab#odndudes plans todrill three
high-potential exploration prospects; LoparaNorth, Lopara-1 and Amosing Fan-1, which are close to Amosing Held and could be
added quickly to the devebpment plan. A material success in any of these prospects will likely lead to similar targetswithin the

Development Area.

The baseline project execution schedule for the Phase 1 project is presentedrigurel-6.

Q32025 Q4 2025 Q12026 Q2 2026 Q32026 Q4 2026

Q12027

o
pd A WP&B A Submit FDP A FID
< A Financing Negotiations A Submit US ESIA A Financial close
s PROJECT A 3¢Party Contracting A 3¢Party Contracting and | A Signing of commercial
m Award Agreements
8 A PSC Extension A FDP approval A US ESIA license A Land payments
A Land gazette A Land stakeholder A Compensation A Tax incentive mechanism
o GOK A US ESIA License engagement A Land titles
L A Initiate Incentive Development. A LFA signed A Early Access
o A Sign Agreements
UGN o DEVELOP\ P APPROVAL Y
L FILE FDP FDP FID
= MIDSTREAM APPROVED
(n::) ROADSTORAGE/TRUCK:!
D&C D&C STRATEGY SPUD DATE TURKANA

Q us NLC INQUIRIES | EARLY ACCEfi8 COMPENSATICHS S It /i
w i 3 ]
S UsEsia PNEVA REVIEW & APPROS
P SUBMIT APPROVE
S

J
g AGREEMENTS | AGREE STRUCTU| APPROVE/SIG]
o 1
UEJ FISCAL INCENTIVES
< i
Q| FINANCING
3 :
= ;
(<-(> EPF BID & AWARD
° ;
£ Dac
z ‘
8 MsTRUCKING [ e |
O mskpRL BID & AWARD :

Figurel-6: Phase Baseline Schedule
A high level schedule for Phase 1, Phase 2 and the E&A drilling plan is preséigedeh 7
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ID Task Task Name ‘Duratlon |Start Finish 2004 ‘2044
@ mode 2019 024 | omee | 2034 | 203 2044 | 2049
1 - PHASE 1, PHASE2 and E& A 5249 days Thu20/11/25 Men 01/01/46 I
2 - Parliamentary Approval 0days Thu 20/11/25  Thu20/11/25 # 20/11
3 - Spud Date 0 days Wed 01/07/26 Wed 01/07/26 ¢ 01/07
4 - Phase 1 Drilling and Completion 459 days  Wed 01/07/26 Mon 03/04/28
5 - First Oil 0 days Tue 01/12/26  Tue 01/12/26 & @
6 - Phase 2 Drilling and Completion 3915 days Wed 01/01/31 Mon 01/01/46 ;
7 - Amosing 1044 days  Wed 01/01/31 Meon 01/01/35
8 - Ngamia 1304 days Wed 01/01/31 Meon 31/12/35
9 - Twiga 1306 days Mon 01/01/35 Fri30/12/39
10 - Ekales 783 days Thu01/01/37  Fri30/12/39
1 - Agete 1043 days Fri01/01/38  Mon 30/12/41
12 - Etom Lokone 1827 days Sat 01/01/39 Mon 01/01/46
13 - Etom Auwerwer 1305 days Tue01/01/41 Mon 01/01/46
14 - Phase 2 CPF Startup 2emons  Thu01/01/32  Men 01/03/32
15 - Exploration and Appraisal Well Drilling 2058 days Thu01/07/32 Sun 20/05/40 r——
16 - Ngamia FA North 12 emons Thu01/07/32 Sun 26/06/33
17 - Amosing FA North 12emons Sun26/06/33  Wed 21/06/34 l
18 - Amosing NFA South 12emons Woed 21/06/34 Sat 16/06/35 lw
19 - Ngamia NFA NW 12 emons Sat 16/06/35  Tue 10/06/36 -
20 - Etete 12emons Tue10/06/36  Fri05/06/37 l
21 - Lopera North 12 emons Fri05/06/37 Mon 31/05/38 l~
22 - Lopera 12 emons Mon 31/05/38 Thu 26/05/33 -
23 - Amosing Fan 12emons Thu 26/05/39  Sun 20/05/40 l
24 - 2D infill Campaign (Acguisition, Processing and Interp) 12 emons  Sun 01/07/35  Wed 25/06/36
Figurel-7: Baseline Schedule
Schedile Notes

1. All durations are subjectto final tendering and award of mgjor contracts for the wells, upstream and midstream

The Qass 3 upstream capital cost estimate to develop the first six discoveries is shown in Teble 1-1. The CAPEXis based on a
comhination of tender, vendor and historical database information. The final cost may vary and is cortingent on receiving final
bidsinduding, but not limited to, drilling services, materials and BPCCcortracts.

Tablel-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 11.3 - 11.3
Project Total 263.9 5,452.6 5,716.5
Decommissioning - - 343.0
Exploration and Appraisal - 77.5 -

The project@ economnics have been prepared using the recoverable resources, costs and timing contained within this FDP. The
Project Soecific Ascal Terms (6PSHE), induding certain tax exemptions ae available under lawto high-value capital investments
of this magnitude and are subject to application to the National Treasury.

Folbwing adoption of the FDP by the Government of Kenya, certain activities must be competed before a Fnal Investment
Decision (HD) may be taken. These activities indude validating costs through a competitive bid process engaging BEPC
contractors, finalising land access and execution of key commercial agreements.
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2

INTRODUCTION

This document is presented to the GovernmenkKehya byGulf EnergfE&P B.Vandit replaces in its entirety the Field Development
Plan submitted to Energy Petroleum Regulatory Authority (EBRIKIV on Marc®) 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 ghsvided in
document, as follows:

(@

(b)

©

(@)

(€)

()
@)
(h)
()
0]
)

()

(m)

proposals for the development and productiamtially fromNgamia and Amosirfiglds andsubsequently 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 amalysis of th
volumetric of the discoveries

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

detalils 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 support 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

SOUTH LOKICHAR BASINLD DEVELOPMENT PLAI

Doc NoGE FDRF1

GONHDENIAL Page27



PROJECT
(S OIL KENYA
3 PRODUCTIOBHARING CONTRACTS & LEGAL FRAMEWORK

On 25" October 2007 Turkana Drilling Consortium (Kenya) signed a Produdion Sharing Contract (PO 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 Gorporation)
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 Kerya BV. competed afarm-in to Blocks 10BBand 13T acquiring a50%interest and Operatorship of
both blocks. On 1% March 2016 Africa Oil farmed down afurther 25%of their remaining equity in Bbcks 13T axd 10BBto Maersk
Oil and Gas.

On 218 August 2017 Total S.Aacquired 100%o0f Maersk Oil and Gasthusacquiring allMaersk Oil and Gas participating interestsin
Block 10BBand Block 13T giving subsidiaries Total E&P International K2LTDand Total E&P International K3 LTDa 25%interest in
each of the said Block 10BBand Block 13T PCs respectively.

On July 21, 2025, Tullow Overseas Holding BV, a wholly owned subsidiary of Tullow Oil plc (Tullow) and Auron Energg E&P Limit
an affiliate of Gulf Energy Limited (GEL), signed a sale and purchase agreement. for the purchase of Tullow Kenya Bhé (TKBV)
transaction, which constitutes a corporate share transfer, involved the acquisition of 100% of Tullow Kenya BV, asrecgaing co

by Auron Energy E&P Limited, an affiliate of Gulf Energy Limited, from its current parent company, Tullow OversggsBYoldi
giving the subsidiary Gulf Energy BB 100% interest in each of the said Block 10BB and Block 13T PSCs, respectively.

Gulf Energy E&BVholds 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 induding 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-Amooo campaign were reviewed, re-processed and reinterpreted. Geological field mapping wasalso carried out.

In addition, 5,648 km? of high-resolution Full Tensr Gravity Gradiometry (FTG) data were acquired. This data was used to guide
the acquistion of a further 1,031 km of 2D seismic data. After satisfying the Initial Exploration Period work programme the
CGontractor elected to enter the Frst Additional Exploration Period after the mandatory 25%relinquishment.

3.1.2 Hrst Additional Exploration Period

The First Additional Bxploration Period ran from 18" Segember 2012 to 18" September 2015 induding a one-year extension
granted by the Minister of Energy and Petroleum on 11" Juy 2014 During the First Additional Exploration Period the
Gontractor 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 Frst 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 Seond Additional Exploration Period initially ran from 19" Segember 2015 to 18" 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% Sefgember 2020 and 2 December 2020 respectively, the Second Additional Bxploration Period expired on 31% December
2021 following the submisdgon of the first version of the Fidd Devebpment Plan on 10" December 2021.

During the Second Additional Exploration Period the Gontractor has drilled six (6) exploration and appraisal wells.
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3.2 Block10BB

3.2.1 Initial Exploration Period

The Initial Exploration Period ran from 25" January 2008 to 24" Juy 2012 induding 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 conduced induding geological field mapping. In addition, 10,422 km?
of high-resolution Full Tensr 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 wasdrilled. After satisfying the Initial Exploration Period work programme the
Gontractor elected to enter the Hrst Additional Exploration Period after the mandatory 30%relinquishment.

3.2.2 Hrst Additional Exploration Period

The First Additional Exploration Period ran from 25" Juy 2012 to 24" Juy 2015 induding a one-year extension granted by the
Minister of Energy and Petroleum. During the Frst 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" Juy 2015 to 18" Sepember 2020 including a three-year
extension granted by the Minister of Energy and Petroleum on 11 Juy 2014 Pursuant to the Ministry of Petroleum and Mining
letters dated 1% Segptember 2020 and 2 December 2020 respectively, the Second Additional Exploration Period expired on

31% December 2021 following submisson of the first version of the Feld Development Plan on 101" December 2021.

During the Seond 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 ofDismvery
Exploration drilling across Blocks 13T and 10BBhasresulted in the discovery of hydrocarbons in ten separate structuresin the
Sauth Lokichar Basin.

On 27" Feoruary 2013 the Contractor proposed to MOEP, to establish an AOI over sections of Blocks 10BB and 13T. The
rationale for establishing the AOI wasto allow for a coordinated approach to the exploration and evaluation of discoveriesin
Blocks 10BBand 13T to enable the Contractor to determine the commnerciality of the reserveson a basin-wide approach. MOEP
granted its approval on 28" Felruary 2013

On 239 May 2014 the Contractor requested an expansion of the AQ to indude additional discoveries (Etuko, Bwvoi and
Ekunyuk). MOEPgranted its approval on 4" September 2015

Notices of Discovery have been submitted to MOEPasfollows (Table 3-2).
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Table3-1: Natices 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 (AOI) covering portions BB cks
and 13T to enable a coordinated evaluation of discoveries within the South Lokichar Basin. This proposal was formallly approve

by the Cabinet Secretary for Energy and Petroleum, with subsequent expansion approved in 2015 to include additional
discoveries on the eastern flank of the Ba&iigure3-1).

The AOI framework was designed to facilitate a basde 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)

R

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

Figure3-1: 2015 Area of Interﬁxpansion
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3.5 Developmet Area

In keeping with the principlesof Qause 20 of the Produdion Sharing Contracts, the Contractor proposesa Devebpment Area, to
be defined indusive of anintegrated development coneept for commercial accumuations, declared discoveries, appraisal areas
as well asfuture exploration prospects and leads, as initially described in Section 5.

The coardinatesfor the proposed Devebpment Areaare set out in Figure3-2.

@ Block 10BA

Point: A Point: 8

Block 13§

Block 1088
Point; D Point:

10BB/13T Point:F
Development Area |
Point: H Point: G
5428km2 |
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Figure3-2: Proposed Development Area Coordinates

3.6 Legal FFamework

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

As indicated irgection 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 formallgpproved 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.
tKS W/ 2YYRFAaQEOAKAOK IINB G(K2aS FFHOAftAGASA dziAft AT SR 06é& 0o
by allocating costs of the Common Facilities between the Block 10BB parties and the Block 13T parties in accordance with
an agreed allocation peentage.

GEBYV 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 development and production in the
Development Area. Theseillibe 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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4 SUBSURFACE

4.1 Introduction

4.1.1 Well/Seismic Database

After the Shell-operated original Saith Lokichar Basin hydrocarbon discovery Well Loperot-1 wasdrilled in1992 no further wells
were drilled until 2012 Shce further drilling began in the basin inearly 2012 atotal of 41 exploration and appraisal wells have
been drilled in the basin (Sectionl14). Faurteen of the wells were classified as exploration wells with the remainder classfied 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 isillustrated in Figure
4-1.

2011 2012 2013 2014 2015 2016 2017 2018

Full Tensgr Gravity
20 Seismic
Exploratioh Drilling
Erut
3D Seismic
Appraisal Drilling and Testing
Appraisal

Extended Well Tels

Water FloocPilot

EWT

EOPS

Figured-1: Gantt chart illustrating the timing ofdata acquisition in the South Ldkichar Basin

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

In 2011, the Contractor conduded airborne Full Tensr Gravity Gradiometry (FTG) surveys covering 16,070 km? of Blocks 10BB
and 13T.Infrontier exploration provinces, FTGprovides a high-resolution measurement of the earthQ gravitational field allowing
the identification of basement lows. Besement lows are interpreted aspotential sedimentary basin depocenters which are then
the targetedareasfor reconnaissance 2D seismic acquisition.

All the legacy 2D seisc data from Shell-Amocao were repocessedby the ntractor. In adition, between2011 and 2014 aspart
of the licensecommitments, the ©ntractor acjuired an alditional 4919 kmof 2D seimic data @ross Bbcks 10BB andl13T.
Thesedata were amost exclusively aquired ushg acable recording systemwith a vibioseis tuck-mounted source. The2D
seignic datawere used toplan the early egloration wells and may of the initial gopraisalwellsbetween2012 and late2014.

In 2014 two 3D seismic surveys were acquired on the western side of the Saith Lokichar Basin. The first survey of 550 km?was
acquired over the Agete-Twiga-Ekaés-Ngamia-Amosing area. The second survey of 400 km? was acquired over the Etomarea.
This datawasacquired with vibroseis sources (flip-flop & slip-sweep) using nodal (cable-less) geophone techndogy with using a
source to receiver spacing of 25 m, source and receiver line increments of 100 m, with a nominal CODP(Common Degh Point)
fold of 250.

4.1.2 BExploration History

Fiiteen exploration wells have been drilled in the Lakichar Basin induding the original discovery well, Logerot-1, drilled by Shell in
1992 (Figure4-2). There have been ten declared discoveriesin the basin resulting from the drilling campaigns. This document will
discussthese discoveries briefly but will focuson the discoveries which are currently planned to be devebpedin the earliest stages
of the project (referred to as Phase 1 and Phase 2)
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Flgure4r2 Exploration wellsin the South Ld<|char Basin

Inlate 2011, the Contractor mobilizedthe Weatherford 804 drilling rig into Turkana County to begin exploration drilling. The first
well, on the Ngamia prospect, wasspudded on 24" January 2012 The well waslocated 23 km southeast of the provindal town
of Lakichar and 21 kmsouthwest of the 1992 Shell exploration well Loperot-1. After a mechanical sidetrack, Ngamia-1Awas
drilled to total depth of 2,340 mMD (-2,336 mTVDKB. The well enmuntered several hundred meters of gross oil-bearing
sandstones in the Miocene Lower Auwerwer and Lokone Sandstone Formations and was announed as an oil discovery in

March 2012

The Weatherford 804 wasthen moved tothe Twiga prospect location, 22 km northwest of Ngamia, with exploration well Twiga
Sauth-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 sandstonesin the Lower Auwerwer Formation and Lokone Sandstone Famation. The
well was suspended and announed as anoil discovery in November 2012

The Etuko-1 exploration well commenceddrilling on May 11, 2013 from the Sakson PR5rig. The well is on the eastern side of
the Lokichar Basinand 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 enmuntered severaloil and gasbearing zones within the Ldkone Shale and Ldkone Sand
Famations. The well was suspended and announced asa discovery in April 2014

The Ekdes-1 exploration well spud on Juy 22, 2013, from the Weatherford 804 drilling rig. The well is located between the
Ngamia and Twiga oil discoveries onthe western side of the basin. The well drilled to atotal depth of 2,554 mMD (-2,554 mTVDKB
and discovered oil-bearing sandstonesin the Lower Auwerwer Formation. The well was suspended and announcd asadiscovery
in April 2014

Folbwing the drilling of the Etuko-1 well, the S&kson PR5well moved to the Agete prospect where the Agete-1 well was spudded
on Setember 17,2013 The wellislocated 8kmnorth of the Twiga discovery. The well wasdrilled 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 Famation. The well was
suspended and announced as adiscovery in December 2014

The Weatherford 804 rigcommencedexploration drilling at Amosing-1 on 25" November 2013 and drilled to ameasured depth of
2,531 mMD (-2,531 mTVDKB. The well encountered up to 200 m of gross oil-bearing sandstone inthe Lower Auwerwer Famation
and wasannounced as te sixth oil discovery in January 2014

The Bwoi-1 well is located on the eastern side of the Ldkichar Basin and was spudded on December 16, 2013, with the S&son
PR5drilling rig. The well islocated 4 km east of the Etuko-1 well. The well drilled to atotal depth of 1,911 mMD (-1,911 mTVDKB
and discovered oil-bearing sandstones within the Lokone Shale Formation. The well was suspended and announced asadiscovery
in December 2014

The Etom Fidd, located north of the Agete Fiel, was discovered by two exploration wells, Etom-1, and Emekuya-1. The Etam-1
well was drilled with the Weatherford 804 drilling rig, spudding on Juy 13, 2014 The well drilled to a total depth of 2,000 mMD
(-2,000 mTVDKRB and en®untered hydrocarbons in the Lower Auwerwer Formation as well assandstones equivalent in age to
the Lokone Shale Formation. The Emekuya-1 well wasdrilled with the Marriot 46 drilling rig spudding on April 25, 2017. The well
wasdrilled to a total depth of 1,356 mMD (-1,356 mTVDKB and found oil bearing sandstone in the Lowver Auwerwer Famation
and the Lokone Shale Famation. The Etomfield was announced as a discovery in December 2014

The Eut-1 well islocated 12 km northeast of the Etom Fidd and wasspudded 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 inthe Ldkone S$ale
Famation and evidenceof hydrocarbonsin the Lower Auwerwer Famation. The well wassuspended and announced adiscovery
in January 2017.

Faur unsuceessful exploration wells were drilled in the Ldkichar basin: Emong-1, Ekunyuk-1, Elosowant1, and Etr-1 did not
provide material indications of hydrocarbons and were abandoned and classfied asdry holes.

4.1.3 Appraisal

In 2014 the appraisal and delineation of the fields discovered in the Saith Ldkichar Basinduring the main exploration phase
began. The primary purpose of the appraisal program wasto gainfurther information and confidencein reservoir and non-
reservoir facies distributions, structural configuration, fluid contacts and reservoir and fluid properties. To date, twenty-six
appraisal wells have been drilled in the Sauith Lokichar Basin (Sectionl4/ Sectionl5).

During the appraisal drilling phase, additional data including convertional 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 expensve data acquisition techniques such asreplacing 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
uncertaintiesin the structural configuration of the fields. A more detailed discusson on the 3D seismic acquisition is provided in
the geophysics section. Aswill be discussed in the individual field description sections, there are till uncertainties that exist in
the different fieldsand further appraisal in conjunction with early development activities may be warranted.

4.2 Geology
4.2.1 Regional Sructural and Sratigraphic Setting

The Sauth Lokichar Basin is a NNW-SSHErending asymmetrical half graben within the Turkana Rft of the Great East African Rift
System. The Saith Lokichar Basin is approximately 70 km long and 35 kmwide at its maximum extent and covers an area of
approximately 1700 km?.

The Sauth Ldkichar Basinhas a straightforward halfgraben geometry with Lower to Middle Miocene syn-rift sediments
thickening westwards towards the basin boundng north-south trending Lakichar Fault (Figure4-3 and Figure4-4). Displacement
along the east dipping basin boundng Ldkichar Fault diesout along strike to the north and south with the maximum displacement
located near the centre of the fault. The syn-rift sediments thickenalong this north-south trendtowards the centre of the basin
as shown in Figure4-5. The depasitional centre of the basin is offset from the Elalesfield where the thickest section of syn-rift
sediments is present, as shown in Figure4-6. The basin is bounded to the east on the flexural margin by the Lokone Horst
bringing Pre-Cambrian agedcrystalline metamorphic rocksto surface.
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Figure4-6: South Ldkichar 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
compased 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 sequenceof 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 phonditic basalts dated 12 to 16 million years. The post-rift sequence, aove the Miocene Uncorformity,
consists mainly of Fioceneto Holocene alluvium, fluvial and loess deposits.

The primary reservoirs in the Sauth Ldkichar Basin are inthe Lower Auwerwer and Lckone Famations (Figure4-7). The Ldkone
Famation is separated into two units, the Ldkone sandstone and overlying Lakone Shale. Reservoirs in the Lckone Sandstone
unit are described asgravity flow depasits shed into a lacustrine sysem with the intervening shales being lacustrine shales.
The reservoirs within the Ldkone Shale unit are also gravity flow deposits into a lecustrine setting, with these sandstones,
competely encased in shales, commonly appearing to be overpressured. The Lover Auwerwer reservoir sandstones are a series
of stacked fluvial depasits interbedded with mud and silt-dominated alluvial plain deposits. These finer grained layers act as
intraformational seds generating a series of stacked hydrocarbon poals.

AGE LITHOSTRATIGRAPHY SEISMIC
Pliocene |ttt e N ". ] u/c

IV ol canics|

Upper Auwerwer Sandstone

Mid-Auwerwer Shale| kT80

LKT78

Lower Auwerwer Sandstone
LKT70

LKT65

Lokone Shale

LKT60

Lokone Sandstone

Lower to Middle Miocene

Loperot Siltstone

Figure4-7: Sratigraphic Column, South Ldkichar Basin

Figure4-7 also shows seismic picks associated with the lithostratigraphy of the South Lokichar Basin. These seismic picks
arebased on events described below.

1 Vdcanics ¢ marks the transition of the volcanic sequence to stacked fluvial sandstones of the Upper Auwerwer
Famation. The thickness of the volcanic sequencevariesacross the Saith Lokichar Basinand is competely eroded on
the eastern side of the basin. The volcanic sequence is a key layer in the depth conversion stageof the seismic horizons
due to the high seismic velocity and density and variable thickness of the unit. The base volcanic isagood regional seismic
marker acrossthe basin.

1 LKT& ¢ marksthe base of the Mid Auwerwer Shale which is a basin wide lacustrine shale and the top of the Lower
Auwerwer Famation. The Lower Auwerwer Formation consists of interbedded fluvial sandstones and thin alluvial plane
shales.

1 LKT7 ¢ marksthe base of athin basin wide shale that may have been the result of a major flooding event throughout
the Sauth Lokichar Basin.
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1 LKT7 ¢ marksthe base of the Lower Auwerwer Famation as it transitions into the lacustrine shales of the Ldokone
Famation. The quality of the LKT70 seismic marker variesfrom poor to good acrossthe Saith Lokichar Basindue to the
transitional nature.

1 LKT6% marks the top of the Lokone Shale formatidhcomprisedacustrine shale depositsith interbedded
sandstonegravity flowdeposits. Theguality of the LKT70 seismic marker variesfrom poor to good acrossthe Saith
Lakichar Basin

1 LKTE ¢ marksthe base of the Ldkone Shale Famation as it transitions into the gravity flow sandstones interbedded
with lacustrine shalesof the Ldkone Sadstone Famation. The quality of the LKT80 seismic marker varies from poor to
good acrossthe Saith Lokichar Basin due to the transitional nature of the Ldkone Sandstone Formation.

The Sauth Ldkichar 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-SSHErending basin bounding Lokichar Fault. Examples of the regional synthetic and
antithetic faults are shown on the NESN 2D seismic line in Figure4-4. Timing of the synthetic faults, for the most part, was during
deposition of the LKT 70 source rock. Thickening of the LKT 70 source rock in the hanging wall of the synthetic faults is evident.
Displacement of formations above the LKT 70, along the fault trends are minimal or non-existent asshown in Figure4-4. Timing
of the antithetic fault trends tends to be post syn-rift depasition and, for the most part, is associated with the lateuplift of the
Lakone Horst onthe east side of the basin asshown in (Figure4-4). The Sauth Ldkichar Basin isdominated by extensional roll-over
antidinal structures within the hanging wall of the basin-boundng Ldkichar Failt 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 asshown in Figure4-3.
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4.2.2 Environment of Depostion

The depositional environment in the Saith Ldkichar Basinduring Miocene timeisinterpreted as terrestrial with predominantly
fluvial, lacustrine, aluvial plain, and alluvial fan deposits.

The lower most reservoir of the Lokone sandstones are interpreted as gavity flow deposits generated by nearfloor sandstone
beingdepasited out into the lacustrine setting during storm events. These depasits become less commnmon into the lower part of
the Lokone shale section as the basin subsided and relative lake levelrose. It isduring this time in the early phase of the Ldkone
shale deposition that the primary lacustrine source rock wasdeposited. Later inthe devebpment of the Ldkone shales, gravity
flow deposits returned and are present inthe upper part of thissection aspart of the gradualtransition from the Ldkone shale into
the Lower Auwerwer Formation. This transition sees sediment depasition 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
depasits is capped by the lacustrine shales of the mid-Auwerwer. On the western side of the basin adjacent to the rift boundng
fault, alluvial fan deposits are enmuntered. These deposits tend to be very immature in nature and are non-reservoir in every
location it has been encourtered to date.

4.2.3 Geoclemistry/ Source RocksMaturation

The main source rock interval in the Saith Lokichar Basinis the Lokone Shale which contains an arerage 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 hasalso
been identified in the older Loperot Shale with residual total organic carbon valuesof up to 4.5% The Ldkone $hale isestimated to
be more than one kilometer in thickness in the center of the basin. Maturation studies confirm that the Loperot Shaleisin the
oil window in the center of the basin, present-day. The Lgperot Shale hashigher maturity and is atthe end of its oil- generation
phase or entering agas-generation phase in the deepest parts of the basin.

Figure4-8 and Figure4-9 illustrate geochemical properties of oils from the Saith Lokichar Basin. The data illustrates that the oil
analyzedfrom the different wells is from the same source rock. The source rocks are the lacustrine shales of the Lakone Shale.
The maturity of the source rod is illustrated in Figure4-10. 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 Saith Lokichar Basin typically hasa low gas oil ratio

(GOR), however there have been zones with free gasidentified in many of the fieldsin both the Lower Auwerwer and Ldkone
reservoirs.
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Figure4-8: Whole oil gas chromatograph data from South Lolichar oil samples

SOUTH LOKICHAR BASIELD DEVELOPMENT PLAI

Doc NoGE FDPF1 CONRDENTIAL Paget0



PROJECT
(= OIL KENYA

25

Fractionated? * Hopane biomarker distributions, Pr/Ph,
DBT/Phen, and Sterane/Hopane ratios for
20 all oils and SWC extracts indicate a
Marine i
- A Typieal lacustrine envltnnfnent
g ,s] i marine * The overall similarity of the biomarker
= 17 Bk compositions in the oils and extracts
é ; suggest that the they were all derived
Q0] | from the same source rock
12 H
H Low Ster/Hop and Pr/Ph |
ST o 0sd i ranging from ~1.6-3.2
] ke singad **] peltaic/ T - indicate a typical
it ¢ lacustrine <~ b _~" 1 lacustrine source rock
lacustrine source - ! l
~——— 100 = Ay - »Oys o
70 60 50 40 30 2 10 0 00 05 10 15 20 25 30 35 40 45 50
6300 C30 Hopanes (%) 2.57 PriPh (a/b)
170 [ Manne carbonane * Mango light hydrocarbon parameters
20 155 M FRGEDEN g Y 204 indicate a single source
Fe0 L] Lacustina (suttate poor) &
(] Marine (+hacestrise) shate
fon [ Prusortozan icatcnacooss thate. cox) %
0 451
& B < 8 k>
[ Very simitar DBT/Phen o
i and Pr/Ph ratios in all 2
ollsfextracts suggesting T 1.0 AN ith K14
20 the samej/similar H 4@ Sl‘r:;g_m line moﬁ,s
% , Vacustrine source 66 family (.. 3 single source)
[/ 0.5 4
9% 10 3 a0 50 80 70 80 80 10.0 ‘4
o Pristane/Phytane (a'b) @0
00 0.0 T T T T \
00 10 20 30 40 50 60 70 80 90 100 0.0 05 10 15 20 25
Pristane/Phytane (a/b) X 2 g

2MH + 2,3 DMP

Figure4-9: Geochemistry of oilsin the South Lokichar Basin

B Mot shabe source melurty (WRo)
04 08 12 16 2

Tap Mot shabe souce maturty (WRo)
04 08 12 16 2

14 km 14 km

Maturity maps for the top and base of the inferred Lokone “hot shale” unit: | | High maturity at the base of the
large kitchen area and maturity up to early gas window levels basin (basement depth)

Figure4-10: Source rock maturity maps of the South Lokichar Basin

4.3 Geophysics
4.3.1 Rl Tensor Gadiometry

In 2011,Rull TensorGradiometry (FTG) surveys were conducted, covetiegSaith Lokichar Basin asshown in Figure4-11. FTG
LINEGARSE  YSIadaNBYSy i 2aflowitgde idéhtifibhlioR 61 hasembtit Hilyhsi(redicaldtinbh the niag) S £ R
and basement lows (blue colour on the map). Basement lows are interpreted as possible sedimentary basin depduoergers
sediments accumulate over time.
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Figure4-11: Full Tensor Gradiometry survey and 3D seismic coverage within the South Lokichar Basin

4.3.2 2D Seismic Data

There is about1600 km of 2D legacy seismic data within the Lokichar Basin. The 2D legacy seismic data was used to define
structures and trends within the Sauth Lokichar Basin and for layout and planning of an alditional 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 datawasalso usedto define the key structural and stratigraphic elements of the Saith Lokichar
Basin ad helpedwith the layout and design of the 2014 3D seismic program. The 2D seismic dataset within Blocks 10BB and 13T
is shown irFigure4-12.

4.3.3 3D Seismic Data

Figure4-12 shows the outline of the 950 km?of 3D data acquired on the western side of the Saith Lokichar Basin. It was
acquired in two segments: a southern area over Agete, Twiga, Elales, Ngamia and Amosing and a second area over Etomand
Erut.
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The following 3D seismic processng phases were undertaken by Tullow GilQ @eophysical Techndogy Group between 2014 and
2016:

Fasttrack seismic processng sequence with a compete Post Sack Time Migration (PostSTM) dataset delivered in Q2 2015 The
full 950 knm? 3D seismic data was merged and processed through amore compex processng flow with linear and random noise
attenuation, refraction statics and decornvolution. Afinal Pre-Sack Time Migration (PreSTM) product wasgenerated in Q3 2015
The 3D PreSIM data set wasused to interpret the horizon inputs for the first iteration of the subsurface modelling carried out
in 2015 The 3D Pre STMdata 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 alditional processng phase was undertaken on the full 950 km? 3D seismic data set to generate surface consistent
processed outputsin a Redtive Amplitude Processng (RAP) workflow. The main additional processing steps applied in thisphase
were improved refraction statics, additional linear denoise, demultiplex and surface consistent amplitude correction. Updated
stacking velodity analysis wasundertaken with afocus on stratigraphic consistency. Also, a larger offset rangewasinput to the
pre-stack time migration. This RAP PreSTM was used to interpret new horizon inputs for iteration second subsurface
modellingin 2016

Folowing a review of the RAP PreSTM 3D processing in Q4 2016 reprocessng of 300 km2 of the 3D seismic data set
commenced over the Ngamia and Amosing fields. The objective of the reprocessing wasto make improvements to the pre-
processing techniques aldressng ground roll related noise removal. This reprocessing project wasundertaken by GGGin during
2017, with the aim to leverage a more sophisticated denoise workflow to maximize signal-to-noise ratio of data input to an
azmuthally sectored PreSTM aswell asa Pre-Stack Depth Migration (Pre OM). The PreSTM dataas utilized for comparison with
subsurface models and to better understavariation in GRVThe final PreSDM produd will be used to assess changes in the
structural and stratigraphic interpretation of the Ngamia and Amosing fields and execute phase well planning at padscale.
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4.3.4 Synthetic Well Ties toRAPPreST 3D Seismic Data

Synthetic gathers were gererated for a series of wells drilled in the Saith Lokichar Basin. This allowed correct correlation of the
available well log data used to create the synthetic gathers and the RAP PreSIM seismic data. The synthetic well ties were
generally good throughout the Saith Lokichar Bagn but the religbility of the synthetic well ties to the RAP PreSTM seismic data
variesas afuncaion of borehde deviation, seismic data quality, level of structural comgexity and near surface multiples.

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

The seismic has SEG normal polarity, where an increase in amplitude impedance correspguistivceaamplitude geak.

i

I o f" =
:
>

E |
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Figure4-13: Synthetic well tie and synthetic gather at Ngamia-3

4.4  Petrophysics

This section documents the logging and coring programs conduded in both the exploration and appraisal wells in the Saith
Lokichar Basin. The petrophyscal analyss of the data and subsequent interpretations of rock quality and fluid contents are
challenging in the Sauth Ldkichar Basn. Key difficulties include thdetermination of the volume of shale in the reservoir sections
and determination of water saturation.

4.4.1 DataAcquisition Program

Since the drilling of the first South Lokichar Basin Well (Ngamia 1/1A) in 2012, to the lateGima@ding7) in 2017, data
acquisition has evolved through changes in drilling practices, mud systems, and continued attempts to reduce ®éausis

14). A data acquisition programme has been carried out in all wells with wireline logs, wireline downhole pressure and fluid
samples, core and rotary sifeall-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 wadsed mud systems (WBM) but, due to hole stability issues,
later wells have been drilled with an-bihsed mud system.

The basic set of datarequired for the petrophyscal analyss are ganmaray, sonc, neutron-density and resigivity logs. Early vells
acquired the gamma ray and resstivity logswhile drilling and the soric and neutron density logs on wireline but in later appraisal
wellsthese logs were all acquired while drilling. Other logs, suc asnuckearmagretic resorance and image logs were acquiredin
some early wells but typicdly not presentin the later appraisal wells.

The log database is summarisedable4-1.
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Table4-1: Exploration and Appraisal Well Log Inventory
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SOBM
K25i03 WBM
Polymer WEM

GR
DEN
NEU
SONIC

SGR

Gamma Ray
Density
Neutron
Sonic
Resistivity

SP

CAU

Image RES
Image ACOUSTIC
ES

Spectral Gamma Ray [NMR

Spontaneous Potential
Calliper

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

WLPS
VsP
CBL
SWC

RSWC

Wireline Pressure and Sampling
Vertical Seismic Profile

Cement Bond Log

Side Wall Core - Percussion
Rotary Side Wall Core

Famation pressures and samples were taken with repeat formation testing tools on wireline. This data is used to interpret
hydrocarbon cortacts aswell asprovide additional information on formation quality through estimates of fluid mobility in the
reservoir. Fuid sampleswere acquired to provide quick look analyss at the well site aswell asfurther PVT analysis on pressurized
and non-presaurizedsamples in the lakoratory environment.
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Vertical seismic profiles (V) were acquired in dl the exploration wellsand many of the appraisal wells. This datais used to tie
the geological formation tops to the seismic data.

' PROJECT

4.4.2 CoreData

Forty-five conventional whole corelsave been taken from 15 exploration and appraisal wells of which 73% of samplefigaieen
been takerfrom the Lower Auwerwer FormatioA breakdown of core acquired by well and reservoir can be setalile4-2. 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 ¢éBes (t
cut) to be stored at the NOCK facility in Nairobi.

Atotal of forty-seven conventional cores from 15 wellswere acquired during the exploration and appraisal period of the Lokichar
Basin. In addition to the conventional full diameter cores, hundreds of both percusson and rotary sidewall coreswere also taken
from eighteen wells.

Table4-2: Whole core database (Source: Tullow Oil)

Core Thickness (m)

Core Thickness (m)

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 54.6
Etuko-1 5 74.7 74.7
Etuko-2A 4 54.2 55.2
Ngamia-2 7 263.2 232.2 31.0
Ngamia-3 3 162.6 162.5
Ngamia-4 1 55.0 55.0
Ngamia-5 2 81.6 53.7 27.9
Ngamia-10 1 46.9 46.9
Twiga South-1 6 121.7 41.9 79.8
Total 45 1433.8 1012.5 422.2

Plugs taken from the conventional full diameter cores have been analysed for routine core analyss measurements induding
porosity, permeabhlity, and grain densty. Dean-Sark analysis was also conduded on numerous plugs to give anestimate of in-
situ fluid saturations. Sane of the rotary sidewall cores acquired were also analysed for basic porosity, permeablity, and grain
densty. Slect plugs had thin sections cut and were reviewed petrographically to aid in describing the reservoir quality and
comporents. Same special core analysis (SCAL)vasperformed on both full diameter preserved sections of the core aswell as
plugs Most of thisanalysis was conduded for produdion or reservoir engineering purposes.

Figure4-14 shows a porosity-permeability plot for all plugs analysed from conventional full diameter coresin the Sauth Lokichar
Basin(except Amosing). The data displayed indudes data from all formations, reservoir, and non-reservoir rock types.
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South Lokichar Basin Core Data
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Figure4-14: Porosity versusPermeability, Gonventional Core, South Ldkichar Basin (Note: Amosing/ core data not included as found to
be nonreservoir)

Figure4-15is aplot 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.
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Figure4-15: Poraosity versusDepth Plbt, Conventional Core Data, South Lokichar Basin

An extensive reservoir fluid sampling campdigs beenconducted during exploration and appraisal drilling and testing. Three
hundred and seventgix fluid oil samples have been acquired from 31 wells across the majority of hydrocarbon bearing reservoirs
in nine out of the ten discoveries. Pressurised sampke taken using downhole wireline samplers during logging operations and
during flow testing operations (both DST and EWT) for PVT laboratory experiments. Atmospheric (dead oiljsaetplesn for

crude assay and production technology fluid charastion. A listing of the acquired samples is showmahle4-3 and Figure

4-16. It should be noted that a subset of thesave beerretained in the UK for ongoing and future analysis.
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Table4-3: Oil sample inventory

Flow

Well Wireline Test 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

B Agete

B Amosing
M Ekales

M Erut

M Etom

O Etuko

M Ewoi

W Ngamia
B Twiga

Figure4-16: Oil sample inventory (%) (Source: Tullow Oil)

4.4.3 Calibration of Logto 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 wigdsmain purposes of the petrophysical
workflow are to characterise the reservoir comporents 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 asrepresenting the
dynamic potential of these resources. The primary inputs to the analyss are the log, core and dynamic flow data acquired during
the exploration and appraisal phase of the project. The main deliverables for the petrophysical analyss are to generate a
representative volume shale, porosity, permeability and water saturation. A visual illustration of the petrophysical workflow can
be seen irFigure4-17. The key steps can be summarised to:

1 Raw data management, preparation and zonation
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Generation of Volume of Shale (Vsh), porosity, permeability and water saturation
Integration of fluid data and calibration to core
Integration of petrophysical analysis to static modelling
Cutoff analysis and interpretation management.

Condition data, depth
shift, splice curves.
Identify bad hole and
alluvial fan

Zone the well and
generate Vsh from Gr,

N/D, D/S

Load core data sets and
define matrix values —
generate porosity from

Define permeability
algorithm from core and
generate a permeability

curve per well

Calculate Sw from
resisitivity

Integrate fluid samples,
defined Rwand m & n

Integrate SCAL — cap
pressure. Define best
SHF and FWLs — apply to
all wells

Data analysis to
integrate PP parameters
within the static models

Run net cut off flags and
unload the curves

density and sonic, values from SCAL

remedy conflicts

Figure4-17: Petrophysical 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, foéflscaihd 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 pom@sities
reliable and repeatable manner, calibration with core analyses is best achieved by measuring total porosities on conel plugs a
comparing these with total porosities estimated from logs. This process also simplifies the interpretation as the necebsiy f

fraction used in effective porosity calculation becomes redundant.

4.4.4.1 Volume of shale (Vsh)

Voume of shale (Vsh) can be calculated using several methodologies. In.tiéchabasin, Vsh has been derived using the density
neutron logs where borehole quality is good and by using the gamma ray log where the borehole qualitiicdleadmagnetic
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. drefine these values a detailed X-ray diffraction (XRD)study was
commissoned 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. Figure4-18 illustratesthe types and proportions of clays seen inthe Ngamia and Amosing coresanalysed. The average
dry clay comporent of the samples analysed is around 13%which will equate to approximately 22% VshaleFigure4-19 shows
the mineralogy of the samplesanalysed (excluding the clays inFigure4-18).
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Figure4-18: Types and proportions of clays in Ngamia and Amosing cores
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Figure4-19: Mineralogy of Ngamia and Amosing samples analyzd in the XRDstudy, excluding clays

The clay to shale ratio was set at 55% as indicated by the maximum levels of clay seen within the XRD stud¥rishuvedaliB.

The ratio is an important parameter when computing water saturation from shaley sand equations since it is the claysthat act
the key contributor to excessive conductivity and therefore important this parameter is accurately défihede XRD data was
available, comparisons were made back to the predictgiblécurve 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
Vshalecalculated from the neutron-density logs wasboth the best matchto the XRD data and had the best vertical resolution.
In poor hole condtions the gamma ray derived Vshales used in place of the neutron-density measurements.

The shale fractiolmas beerused primarily for lithology identification, sonic porosity correction through shales and reservoir
cut off determination.
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4.4.4.2 Porosity/ Permeability (3, K)

Porosity can be determined through various methods using neutron-densty, sonic or nudear magnetic resonance logs The
standard methodology for this project is using the singledensity methodology

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

Porosity (PHIT) is calculated primarily from the single density method using a hydrocarbon densi0&38% (dependent on

mud type), and a variable grain density (dependent on clay and sand volume). Clay parameters are varied by petrophysical zona
with dry clay values ranging from of 22775g/cc across the field. Dry sand matrix was set to 2.68 g/cc as determined from the
averagegrain density during the RCA program and shown beloignre4-20. Log porosity is calibrated against core porosity
which is accepted as being equivalent to the total porogdityareas of wasbut, the compressional sonic curve was used to
compute the total porosity based on the Wyllie equation as it is less sensitive to borehole conditions.

25

20

.
«

B Amosing
O Ngamia

Frequency (%)

o
o

Grain Density (G/CC)
Figure4-20:RCA Grain density across Ngamia & Amosing

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

A comparisorof core and log porosities can be found-igure4-21.
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Figure4-21: Porositycalibration Example AmosinBA Z3/4a
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The core data has been used to define a permeability algorithm. As all the core analysis across both Amosing and Ngamia is
referenced to air permeability, it was decided to model air permeability within the petrophysical model. Furthermore, asf many
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 theeof the total clay volumdérom XRD t@ompareto core permeabilityPorosity and clay volume show

strong controls on permeabilitas seen ifrigure4-22.
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Porosity to Vshale ratirs a useful method for combining two petrophysical parameters into one termppermeability prediction

A value of Exists whergoorosityis equato Vshale, with a value of\@hereporosityistwo times greater than Vshal€&igure4-23
shows a comparison of the PhEhaleratio to permeability from the XRD plugs. The cleaner, well sorted, large pore throat plugs
sit towardsthe top rightof the plot,with a high PhiVshale ratio. The shaley, poorly sorted and smaller pore throat plugsvsitds

the bottom left, with low Phi/Vshalevalues. The close relationship of PHghale further enhaneghe reliability of using these

inputs into the permeability algorithm.

Mercury injection capillary pressure pore throat radii distributions have been superimpodédumne4-23. The lower Phi¥/shale
ratio plugs have much smaller pore throats dominated by the peak on the left giving it a bimodal distribution. As Yfeh&lei/
ratio increases as does the pore throat radius leading to a highelVBhéleratio and permeability.
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Figure4-23: Phi/Vsh ratio vs permeability

As reported in, Ngamia and Amosing share some common petrophysical characteristics, but there is enough variation Wéthin Vsha
and Porosity across the two fields that they warrant separate permeability models.

4.4.4.3 Water Sauration (Sw)

Water saturation is a key comporent of determining hydrocarbons in place. It was recognised early in the appraisal phase of the
Sauth Lokichar Basin that accurate water saturation estimation would be challenging. The low salinity of the reservoirQf@rmation
water meansthere 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@GVeage B

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 fundions 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:
1 105 Mercury Injection Capillary Pressure (MICP) measurements
1 6 AirBrine stressed Centrifuge Capillary Pressure measurementsAnoosing
1 13 AirBrine stressed Porous Plate measurements, 7 from Amosing & 6 from Ngamia

Prior to use, the MICP dateere corrected forclosure,claybound water,and tostress.All three data sources were corrected to
reservoir conditionsDefault reservoir values for contact angle (30deg) and interfacial tension (30 dynegtoedpplied. The Pc
datawas corrected for height above the FWL using water density of 1 gm/cc and a hydrocarbon density of 0.8gm/cc.

Thesaturation height function (SHe¥presses oil saturations as a function of height above the fluid contact and thus aims to model
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permeabilityis usedo account for variations in rock quality. Since the fields have different permeability models, resenaifscut
and subtle differences in capillary pressugach field was assigned its own spedituration heighfunction.

Leverett models were created since these are most readily implementstatic and dynamic modellote that these models
use both porosity and permeability as inputs along with height above the FWL. The process of building the functiovés iterati
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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 ais shown
Figure4-24.
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Figure4-24: Saturation height curve fitting

The final matches for the input (measured) versus output (predicted) for the SHF are shaguréd-25. Centrifuge and porous

plate data wereused 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 SwWT to ensure consistency across the result
which was ovell 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

Figure4-25: Saturation Height Function

Due to the fluvial nature of the Amosing and Ngamia reservoirs, some sands do not appear to receive charge. As the ®dF popula
HC above a given FWL, failure to capture these sands will lead to an overestimation ira$d &¢lProblematic for perforations

due to the presence of water in the production phase. A schematic on how these uncharged sands are visually islishtfiaul

in Figure4-26.

Norncharged sands have been identified from:

M Core fluorescence
1 Samples and pressures
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1 Resistivity derived SwT
1 Gas chromatograph

In Figure4-26, 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 bee
generated2 £ t 2 Ay 3 GKS &FYS a0OKSYS KSNB:S 4AGK FEdAR H ARSYGATA!

section.

Vsh Sw

Resistivity SwT
= = = Sat Height SwT
Figure4-26: Schematic showing an uncharged zone

4.4.4.4 CutOffs Net Reservoir Definition

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

The primary method used to defittlee cutoffs isbased on the cumulative hydrocarbon pore thickness (Phi*So*H) versadfsut
Variations in cubffs are plotted against the hydrocarbon storage capacity and shiéigare4-27, where the impact of the
changing cut offs can be quantified. Typically, the P90 (90% of HPV captured) value is deemed a reasonable cut offlyAdditiona
core photographs were used to help define the cut offs. By examining the fluorescence from Uthbghing can be clearly

observed and related back to the core petrophysical parameters.
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Figure4-27: HPV vs cubff for net definition
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The Amosing Auwerwer and Lokone net reseniuinge beerdefined as having Valeless than 40% andHPTgreater than 12%.

TheNgamia Auwerwer net reservoir was defined as havingMébss than 40% andHPTgreater than 15%TheTwiga Auwerwer
net reservoir was defined dmvingVclay less than 508xd PHIT greater than 15%wiga has a Vclay to Vshale ratio of 55%.

4.4.45 Rock Typing

Rock typing has been undertaken and incorporated into the modelling of the Amosing and Twiga Fields due to variati@gityin poro
distributions compared to other fields. This is detailed further in the individual $ietdionst.6.2and4.6.3

4.4.4.6 Fluid Distribution

Understanding and predicting where uncharged saaréslocatedacross the fields resided important so as not to overestimate
hydrocarbons in place.

As generally observed in the core data, the unchargmuks 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), mgaium (1
and thick (3m+) could be defined.

Filtering the bed thickness by petrofacies and fluid type provides a way to identify where these uncharged sandsgesde8

shows two examples for Amosing and Ngamia. The thin beds tend to have the largest proportions of Type 1 facies, follewed by t
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 ressiitslardut 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

§

Fraction of sands above FWL
Fraction of sands aboveFWL
¥ 8§ 8 8§ % § § 8

§

%

Thin (<1m) Medium (1-3 m) Thick (3+ m) Thin (<1m) Medium (1-3 m) Thick (3+ m)
Bed Thickness Class Bed Thickness Class

BTypelWater OTypelOil OType2Water BType2Oil BTypel Water OType1Oil OType2Water EType2 Ol

Figure4-28: 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 parametersthat canbe used to properly
characterise the reservoir and accurately predict the volume of hydrocarbons in the reservoir from a static modelThe value of
an extensive dataset of log and core data hasled to the creation of a dataset that hasa high degree of confidence to be used in
the static and dynamic modelling. Thisanalyss providesthe foundationsfor the facesand reservoir property developmentin the
static anddynamic reservoir models.
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4.5 STOIIP CalculatioMethodology

4.5.1 Introduction

This section describes the methodology used to calcsiatek tank oil initially in pladgSTOIlIPn each field. Note that only Phase
1 and Phase 2 fields are discussed, naiglgmia AuwerwerAmosing TwigaAuwerwer, Etom, Agete, and Ekales.

Satic geological models have been built fhree fields: Ngamia Auwerwer, Amosing, and TwAgaverwer. The static model
volumesproduce deterministic STOIIP whiehe used in thereferencebest/mid case scenaricA summary of static model
methodology is discussed Sectior4.5.2below. Low and high case volumes have also been estimagéty aseparate method
which usestatisticalanalysis

For Etom, Agete, and Ekalesrange oflow, mid, and high case STOhH& e beenestimated usinga sitistical monte carlo
evaluation The nid case STOIIP is a result of a probabilestaluation between the low and high case inpdtee volumetrics
methodology is summarised Bectiond.5.3below.

4.5.2 Static ModelMethodology Summary

The static geological models for the Ngamia, Amosing, and Twifjalds have been built by integrating relevent 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 permeabiity derived from log and core analyseshave all been integrated to build the fine-scaled static model.

Afull-field 3D reservoir model hasbeen constructed for each field using industry standard modelling software (Schlumberger
Petrel).

A summary of the modelling workflow is as below:

A Integration of depth maps of key mappable horizons

CGonstruction of detailed fault static model from seismic interpretation

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

Faciesand property modelling

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

SIS S S

Facies modelling uti#ésa multistep approach attempting to best model the interpreted and conceptualized depositional patterns
Atfter identifying duviakluvial boundary using polygon sets, alluvial fan facies and broadly fluvial faeie®delled. The next

step involves populating of skea 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 showoiosigvs modelled
stochastically within the net sands and permeability is modelled using a poroperm transform function based on the caredata o
field-by-field basis Water saturation is modelled using saturation height functions derived from petrophysical interpretation.
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Amosing: Reservoir Sand

Figure4-29: Facies Modelling Workflow

Amosing: Channel Belts

45.3 Statistical Volumetrics Methodology Summary

For Etom, Agete, and Ekales fieldsplace volumesave been calculated using a statiatimethodology. The same methags
also used to calculate low and high case STOIIP in Amosing, Ngamia, and Twiga.

Twowaytime (TWT) grids were interpreted on a 3D seisamd 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 coempartm
were used to calculate a range of low and high gross rock vol@R&/). Mid case GRYV is estimated based on a lognormal
distribution between the low and high cases.

Petrophysical analysis was done usingeries of low and high casat-offs. Net-to-gross (NTG), porosity, and water saturation

(Sw) inputdo volume estimation have been derived from thell sums and averagésllowing petrophysical analyss well as
analoguesFluid volume factors were estimated using fluid properties from PVT. Nithcase inputs were derivestatistically

from low and high caseinputs SGF At a I N3 RA&0dzaaSR A#46 SI OK FASt RQa &dwaSoi

4.6 Held Desciiptions

Phase 1 and 2 development of the South Lokichar Basin includes the following fields: Ngamia (Auwerwer), Amosing (Auwerwer),
Twiga (Auwerwer)Ekales (Auwerwerftom (Auwerwer and Lokone), Agete (Auwerw@ihe sections below provide further
details on these field®?hase 1 is limited to the Ngamia and Amosing fields.

4.6.1 NgamiaAuwerwer

46.1.1

The Ngamia field was the first major discovery of hydrocarbons in the Saith Lokichar Basin. FFom both a geological and
development standpaint, the field hasbeen separated into two mainstratigraphic sections, the Lower Auwerwer Famation and
Lokone Famation (Figure4-30). This part of the document will focus onthe Lower Auwerwer formation.

Introduction
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Figure4-30: Well Néamias Log lllustrating the Stratigraphy in the Ngamia Field

Folbwing the discovery of hydrocarbons in Well Laperot-1 drilled by Shell in 1992/ 93 on the eastern side of the Sauth Ldkichar
Basin, Well Ngamia-1/ 1A wasthe first exploration well drilled on the western side of the basin. The well was spuddedin January
of 2012 with the Weatherford 804 drilling rig. The well took over sixmonths to drill and evaluate, primarily due to significant
borehole stability issues, but also due to the significant sections of hydrocarbon bearing reservoirsthat were encountered.

WellNgamia-1/ 1A location was selected on 2D seismic data. The well wasdrilled mostly vertically in the sidetrack Ngamia-1A leg
to a total depth of 2,340 mMD in the Ldkone Sadstone Formation. Well Ngamia-1A encourtered over 1,100 m of gross
hydrocarbon bearing section in the Lower Auwerwer Famation, sandstones equivalent in age to the Ldkone Shale Famation
and the Lakone Sandstone Farmation. The drilling rig wasreleased from the location of the operation on Juy 6, 2012

During the drilling of the well, logging while drilling measurements induding gamma ray and resistivities were acquired.
Gonvertional wireline logs were acquired at the endof the main hole sections and induded 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 pressureswere acquired throughout the well inaddition to fluid samples.

Well Ngamia-1A was re-entered on March 22, 2013, with the Weatherford 804 drilling rig to comgete a drill stem testing
program. Sixprodudion tests were performed in the well. Shce then, numerous other flow tests, production and injection trials,
have been competed in the appraisal wells. The data acquired from this testing will be discussed in the reservoir engineering
section.

The Ngania field gopraisal program consisted of anadditional ten wellsto date, Ngamia-2 through Ngamia-11. All wellsdrilledin
the Ngamia field have enmuntered hydrocarbons in the Lower Auwerwer Famation. Well locations are shown Figure4-31
alongside the mid case hydrocarbon pore volume ntzght of the appraisal wells (Ngamia-3, and Ngamia-5 through Ngamia-
11), enoountered 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 appearto be
commurication with the regional water aquifer.

The Ngamia Lower Auwerwer oil resources make up the largest discovered oil accumuation in the South Ldkichar Basin. Qurrent
estimates indude a range of low at 459 MMsth, 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 interpretationsinto athree-dimensional staticmodel. The process of building this model will be described in the following

sections. Thelow and high case estimates are based on statistical volumetrics methodology which incorporates a suitable range
of uncertainty in the volumetric parameters and resenitent. This methodology is also discussed in the following sections.
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46.1.2 Geolay

The Ngamia Fieldisamoderately faulted, three-way dip closed anticlinal structure along the western margin of the Sauth Ldkichar
Basin. The field is ultimately bounded to the west by the large, basin boundng fault, however the main accumuation appraised
at Ngamia lies over three kilometers east of the mainbasin boundng fault (Figure4-31).
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Figure4-31: Ngamia (Auwerwer Fmilid CaseDilHydrocarbornPore Volume (HCP\4nd LKT78 Depth Grid and Faults

The sandstones of the Lower Auwerwer Formation are the main reservoirs in the Ngamia Fiell. These reservoir sandstones are
primarily fluvial in origin (Figure4-32 and Figure4-33) with evidenceof some poorer quality reservoir sandstonesthought to be
more alluvial in origin close to the main fault sysems. The influence of this poorer quality non-reservoir alluvial facies has a
smallimpact on resource volumesin the Ngamia field compared to Amosing and Twiga fields where the impact is much greater.

There is some level of structural compexity in the Ngamia field with seismically visible faults separating the field into segments
(Figure4-34). Faults, both synthetic and antithetic to the basin bounding fault, cut throughthe Lower Auwerwer section. Most of
these faults have sufficient throw to provide at least some sealing capacity during produdion.

Hydrocarbon-bearing sandstoneswithin the Lower Auwerwer Sandstone are individually sealedby laterally extensve mudstones
within the sequence. The ultimate top sealto all the hydrocarbon discoveriesis provided by the Mid-Auwerwer Shale at the base
of the Upper Auwerwer Sandstone.
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Figure4-32: Core deécription of anoil filled fluvial channel sequence in Well Ngamia-2
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Figure4-33: Core photograph of anoil filled fluvial channel sequence in WellNgamia-2
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Figure4-34: Ngamia Depth Structure Map (LKT&8aJ segmentation in the field

4.6.1.3 Gemhysics

The RARPreSTM3D data volume wasused to map the four key markers for the Lower Auwerwer Famation over the Ngamia
field. The four markers mapped are the LKT8Q LKT78, LKT®8, andLKT 70 asillustrated in the stratigraphic column ifigure4-7. All
four markers are good quality picks over the Ngamia Fieldon the RAPPreSTM3D data volume (see Figure4-35).

The LKT8Q LKT 78, LKT7&nd LKT 70 two-way time structure maps are shown in Figure4-36to Figure4-39. The Ngamia structure
atthese levelssgenerallya three-wayfault closure in the hanging wall of the northwest-southeast trending Lokichar Fault, which
is further compartmentalized bgeveralnorth-south and northwestsoutheastfaults. A north-south seismic lineFgure4-35)
shows that tlesefaults create crestal collapse for the most part, with lessdisplacement at the LKT7Q
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Figure4-35: N-S RAPreSTM 3D line through Ngamia Feld
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Figure4-37: Ngamia Feld RAPPreSTM LKT78 two-way time structure map (milliseconds)
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Figure4-39: Ngamia Feld RAPPreSTM LKT70 two-way time structure map (milliseconds)
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Depth Conversion

Depth conversion of the RAP PreSTM 3D seismiemayotime horizon interpretation was performed using an intetvased
modelling techniqugFigure4-40). The model incorporated five key intervals defined from the RAP PreSTM 3Dagwtime
horizon interpretation and the corresponding pseuiticerval 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)
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, psegedal velocities are calculated at each
well tie using the corresponding layer isopach from well log data and thevayatime isochron value from the RAP PreSg&ishsic
data interpretation. The pseudo interval velocities at each well tie are gridded over the entire field area using a cogvieidjag
algorithm resulting in a twalimensional grid of pseudimterval velocity for each of the four key seismic intdsv
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Figure4-40: 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 belduigined-41to Figured-44
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Figure4-41: Ngamia LKT80 Depth Map

Figure4-42: Ngamia LKT78 Depth Map
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