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UN Env Report- The Production Gap

Figure ES.2

The production gap is widest for coal but grows rapidly for oil and gas. By 2040 the production gap, in energy terms, is as large for oil as it
is for coal. Physical units are displayed as secondary axes: billion tonnes per year for coal, million barrels per day for oil, and billion cubic
meters per year for gas.
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Countries' production plans & projections === Production consistent with 2°C

Production implied by climate pledges === Production consistent with 1.5°C
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What about in East
Africa?

Hydro- Some
Solar- a little
Geothermal- Kenya
Wind- no

Waste- Ugly



Interlinked Goals € Gganda

CO2 emissions from fossil fuels
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Source: Global Carbon Project

Figure 2: UN 2015 Global Sustainable Development Report ©FT
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e University of
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Infrastructure not Social
(total social spending, percent of total expenditure)
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Ethiopia- FDI or Aid?

An Economic Snapshot of Ethiopia

Ethiopia's economy has been largely state-driven in recent decades. This has led to
distortions such as the ongoing foreign exchange shortage. The government's plan to
unleash the private sector as the new engine for the economy will depend on its ability

Virtual ——
University of
Uganda

to reduce bureaucratic roadblocks, among other key factors. Ethiopian Liberalization and FrenCh companies

Inflation Gross Domestic Product Growth

200

12

Ethiopia, with a population of over 110 million and high growth potential, is
At CONS UM PRICE MO Rt e v O liberalizing multiple economic sectors and diversifying its external
14 partnerships. French companies will be particularly well placed to take

160 - advantage, given their history of African operations and support from Paris.

10

6 . Ethiopian Economic
4 Sector

Liberalization Policy

The breakup of EthioTelecom's

Top Export Partners Top Import Partners monopoly, and opening up open
oo Telecom ;
500 MILLION USD 7 BILLION USD up the sector to outside
400 6 competition by end of 2020
5 China
300 China
Somaliz . . . .
560 us. 3 The partial privatization
: Saudi ) . .
o Arabia : yoy Aviation Ethigpian Airlines, which is
) e considered one of the best
S = 5008 il companies on the continent
2017 Foreign Trade &iLLION USD
Exports: $2.86 Imports: $14.69 e The breakup of the Ethiopian
T S Logistics Shipping and Logistics Services
Saudi China ise’
Ambiaﬂ [ Japan Enterprise's monopoly
Others U;S.%lndia Others
Source: Stratfor analysis
Fund, Trade Mag
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French Companies Poised to
Benefit from Liberalization

Orange Telecom (already in
contract with EthioTelecom)

Airbus, following the deadly
Ethiopian Airlines crash of a
Boeing 737 MAX 8

Bollore Africa Logistics and CMA
CGM Group, which have ventured
with Ethiopian companies

Copyright Stratfor 2019
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HydroPower

8] Electricity Generation Facilities in Uganda MAJOR POWER PLANTS

Kajo Keji Pajok
ourd® Iunting field ’ : Kakyma Kiira Power Station
’ S;g%?jli?) - The 200MW Kiira Power Station is located in Kimaka, Jinja District in Eastern Central Uganda, also known
Watsa Lodwar as Owen Falls Extension.
= Turkwel Nalubaale Power Station ]
The 180MW Nalubaale Power Station formerly
Mahagi District. The power station is operated and ma
[ contract.
Dkapi Wildiife Bunia CR Karuma Hydro Power Station
Reserve o .
N27 U g an d a The 600MW Karuma HPP is located on the Nildg
S 1TOKm downstream of Lake Kyoga and 270Km
A 9 9 Isimba Hydro Power Station
Beni = 93 A109 The 183MW Isimba HPP is located 4km downs
nﬂo 2y o Kam@pala ; 50km downstream off the source of Nile
Kasese bl € Karuma Falls Viewpoint
Navirngg. ¢ Muzizi Hydro Power Station
+ d The 44.7MW Muzizi HPP is located along Muzizi River in the District of Kibaale. It's foot prints however
- Mitoma__Mbarara Kisi Olenguruon  extends to Kabarole, Kyenjojo and Ntooroko districts in the western part of Uganda

Google My Maps

o
Bosta

s
Map data ©2019 Google Terms 50km L

15% of population have access to electricity

China Financed Mainly biomass 90% of supply

S568m
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Activity in East Africa
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Hydrocarbon Resources are being developed

South Sudan- 350k bopd now 40-70K

Mozambique 160TCF to support 2 LNG schemes
e Existing gas to South Africa

Uganda- 1.2bn bbls awaiting FID

Tanzania 40TCF for LNG;

e 1-2TCF for local gas use
DRC- exploration
Zimbabwe- exploration for local gas supply
Kenya- Lockichar/Turkana awaiting FID
Somalia- exploration?



Kenya- LAPSSET

LAPSSET TRANSPORT CORRIDOR GROWTH AREA MAP

e ——— MOYALE GROWTH AREA
- Inland Container Depot (ICD)

- --FreeTradaZone

LOKIC

MANDERA GROWTH AREA

N & = 3 - Warehousing
——
LOKICHOGIO e o Livestock Farming
GROWTH AREA
- Free Trade Zone (FTZ) WAJIR GROWTH AREA
- Inland Container Depot (ICD) - Export Processing Zone (EPZ)
- Tourism Centre - Livestock Farming
- Domestic Airport - Meat processing
GARISSA- BURA GROWTH AREA
TURKANA - Irrigation Agriculture
GROWTH AREA - Export Processing Zone
- Fishing Industry  PASSSRMRRRNET I . | Y N\ (Animal By-products)
- Toursim Center - Food Processing
Boat Making
N
.+:
§ LAMU GROWTH AREA -
Gateway to LAPSSET Corridor Terminal
ISIOLO- MERU ARCHERS POST - Int'l Gateway Port (Free Trade Zone)
GROWTH AREA -OIP»poﬁneandedeOilE?on l?'
- Export Processing Zone (EPZ) Oil Refinery and Product Oil Transport Facility
- Tourism Centre - Special Economic Zones (SEZ)
- Livestock Processi - Export Prooawng Zone (EPZ)
- Electric Power Plants (Coal, LNG Fired)

- Inland Container Depot (ICD)
Conservation

- Wildlife - Ship Building and Repair

- Food processing MWINGI - Transit Container Centre
- Ol Depot GROWTH AREA gl mmmmmW Port
eI - Coal Mining Industries : 4o
Int'l Airport (Future) ing ‘0od Processing Industry
Legend Flth Processing
Railway Line Lv;\;zswi‘l' Growth Areas : :a:a:nd Toulﬂ;s :;_ghﬂaA'mmonicac.nllnd st -
= APSSET Corridor . Nb-Meglons! Towne —_— - Hieh To ndustry
‘ Related Link [l Proposed Airports @ County Towns ST e =High Technology |
B Proposed Resort Cities
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‘Lamu Port South Sudan
Ethiopia Transport Corridor’




Tullow Kenya

Overview presentation

TULLOW

DEVELOPING KENYA'S DISCOVERED RESOURCES 117§

South Lokichar development plan

- Discovered resources support development via
export pipeline to Lamu

« Phased development approach planned

« Incremental developments to follow initial
Foundation Stage, utilising installed infrastructure

« Full development to achieve plateau production of
100,000 bopd+

Amosing/Ngamia/Twiga Foundation Stage
- Foundation Stage targeting 210 mmbo
- Initial production of 60,000 - 80,000 bopd

- Allows early FID to take advantage of low
cost environment

+ Targeting FID: 2019, First Oil 2022

- Foundation Stage gross capex of $2.9bn
Upstream $1.8bn
Pipeline $1.1bn
~80% spend to First Oil

GROSS ANNUAL AVERAGE OIL RATE

0 4

| Ethiopia

Agete DTS Erut iopi
. Ugand ] South Lokichar ‘
B Etom ganda Development Area|

Pipeline Route

] ]

) ,-'/ Nairobi
Water & fa
Power Tanzania

Momblsgy'i ‘

210 wells
18 pads

Pipeline
to Lamu

AMOSING
70 wells

7 pads

CPF Central Processing Facility

Diagram for illustration purposes only, not to scale

Incremental

developments

j Foundation
Stage

2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048
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Uganda Upstream Plan ~Enes
Tilenga (190k bopd) m

Partners (Tilenga & Kingfisher)  Current Future
Operated by Total E&P Uganda B.V
Consists of 8 fields, covering ~ 230Km” Total E&P Uganda B.V 33.33  31.5%
Discovered between 2008 & 2011 CNOOC Uganda Ltd 33.33  37.5%
PLs (5) issued in August, 2016 UNOC g 15.0%
STOIIP - 3.9Billion BBL and recoverable — Tullow Uganda Ltd 3333  10.0%
857MMBBL
Phase: FEED

Kingfisher (40k bopd) m

Operated by CNOOC (U) Ltd

Discovered in 2006, covers an oil area of (P50)
32.8 Km®

Production License issued in February, 2012

STOIIP —635MMBL & Recoverable —
196 MMBBL

Phase: FEED

1,053 MMBBL

»10C =UNOC

© PetroMall Ltd 2019 —Proprietary & Confidential 11



THE OIL AND GAS INDUSTRY IN UGAND: eHg;;ed":“Y i

REGULATORY STRUCTURE AND PRIORITIES

Uganda Ministry of The Uganda National The Uganda National Oil and Gas National Council for
Energy & Mineral Oil Company Petroleum Policy 2008 Higher Education
Resources State share of Ugandan Authority (UPA) Benefit local economy, National Supplier
Resource owner oil and gas assets Regulator train and dlevelop local Database
talent

Government UPA states that there are CNOOC targeting FDP
aiming for ca. 40 oil and gas approval in 4Q2018 with first
2020 first oil experienced professional oil in 2022

Ugandans

© PetroMall Ltd 2019 —Proprietary & Confidential
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UGANDAN TALENT DEMANDS

> Demand for talent ramping up dramatically > Transformation required in some areas

3. General Findings

3. General Findings

Manpower Demand

Industry Demand
OUTOF TOTAL MANPOWERREQUIRED, 15% ARE ENGINEERS&MANAGERS, SOME SECTORS WILL NEED A COMPLETE
TRANSFORMATION TO BE ABLE TO COPE WITH
60% ARE TECHNICIANS AND CRAFTSMEN AND 25% ARE PEOPLE FUTURE NEEDS LIKE HAZARDOUS WASTE DISPOSAL
WITHOUT ANY EDUCATIONAL BACKGROUND (CASUAL WORKERS) '
Collection, transportation and storage of hazardous waste (bio-hazardous waste,
Manpower split by skill level used oils and batteries, etc.), and collection of oil based mud cuttings from drilling ‘

Cumulative number of people (Full Time Employees) 1

——— e

)

[ Managers

Demand of hazardous waste disposal

EHITD [ Engineers or equivalent Tons per month

12,000 [l Technicians or equivalent 2000 [ LA projects incremental demand
11,000 Il Unskilled people V H I ’
10,000 I rt-u a 1500

9,000 U . . f :

8000 niversity o o

7,000 :

Uganda ol

5,000

4,000 expanding horizons o0

3,000 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
2,000 >

1,000

0 | Compliance with local and international standards L] g’f“tg?:'e ﬂa';‘a“,ﬂgﬁs“ wagssteconstltute [oitheivastimalonty
Y1y v2 Y3 4 Y5 Y6 YrYy 8 Y9 Y10 YH Y12 Y13 Y14 Y15 Y16 and certificati on waste
Source: SBC analysis; CNOOC; Total; Tullow
Note: Al ption of“stckbui i

transportation and disposal [l Oil based mud cuttings per well - 70% of all cuttings
“modularization” approach
Yoar 1 (Y

[l 280 tons of cuttings per well

of the Lake Albert

9 Source:  SBC analysis

19
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Planned Infrastructure & Export Routing

S4bn on roads and bridges

1500 km 200,000 bopd export pipeline

Export facility at Tanga

Product line to Kampala for 3m | storage facility

14
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The Park

 29km2 land acquired

World class architect designer and
approved by National Infrastructure
Authority

e S300m Int’l Airport Funded by UKAID
* 60,000 bopd refinery

e Petrochemical plant

* Housing for ‘000’s of workers

15



EACOP- Multi Country
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Insulated 24” pipeline

216,000bopd design capacity

Longest Trace Heated Pipeline in the World
Waxy Crude (up to 45°C PP) & Viscous QOil

16 camps and 1 coating plant for construction

purpose

6 Pumps Stations (PS)

2 Pressure Reduction Stations (PRS)

Power Generation at PS 3 & 5 and Terminal

Marine Storage and Export Terminal
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!3' Petromall

Uganda Sensitive Areas

ara e t a SN

12/6/2019

Lokichar ‘U

NET VALY

?
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Land Acquisition

12/6/2019

Overall land needs: ~ 1800ha
(including Feeder & Public land)

Split into 5 RAPs

RAP 1.
— Report approved by GoU in Jan 2018
— Implementation ongoing since Feb 2018
— Full access to land before FID
650 PAPs; 150 land owners, 10 yet to
sign compensation agreements

IFC Compliance

Land acquired on behalf of GoU
using rates approved by GoU

© PetroMall Ltd 2019 — Proprietary & Confidential
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Uganda
ESIAs in Uganda

CNOOC UGANDA LIMITED |

Environmental and Social ——

Impact Assessment for

Kingfisher Oil Project in Hoima

District, Uganda

Community Consultation !

The Executive National Environmental Management Authority
NEMA House, Plot 17/19/21 Jinja Road
P.O. Box 22255 Kampala, Uganda

Kingfisher ESIA 3400 pages
Tilenga ESIA 2400 pages

12/6/2019 © PetroMall Ltd 2019 — Proprietary & Confidential 19
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Kingfisher ESIA

+ Environmental and Social Impact Assessment(ESIA) was carried out for the areas of

Kingfisher oil field and feeder pipeline.

Lake Atbert

12/6/2019 PetroMall Ltd 2019 — Proprietary & Confidential 20



East Africa- Lake Albert- Kingfisher

12/6/2019
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https://www.upstreamonline.com/2-1-693946
https://www.upstreamonline.com/2-1-693960

e University of
Uganda

Uganda Early Days- Exploration & Appraisal

Assessing the Impacts of Energy Developments and
Developing Appropriate Mitigation
in the Uganda portion ofthe Albertine Riit

Photo 3: catle drinking from abandoned waste pit at Turaco 3 (Photo:L.Owlunji)

Report of findings

prepared by
Louise Johnson
onbehalf of
Whdits Conservation'Suckety February 2007 UgandaWikdIfsAuthority Photo 5: the open waste pit containing non Nared oll at Waraga Photo 6: the damaged flare pit following the Kingfisher-1 well text, showing damaged steel sheets

12/6/2019 © PetroMall Ltd 2019 — Proprietary & Confidential 22
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Overview of PetroMall

PetroMall is an energy consultancy dedicated to ensuring the supply of natural resources required is undertaken in a
responsible and professional manner across different countries and improving the economics of prospective and
existing projects.

The company was set up in 2012 by senior industry executives and academics. We consider the risks faced by
today’s energy environment are going to require inspired acts of leadership and technical skill to solve, in order to
prosper as an industry in a sustainable way.

The PetroMall proposition brings together:

* Ahighly experienced team of associates,

* Proven track records in project design and execution,

* The best in asset management,

* Extensive experience in planning and negotiating development projects
* Experienced with global standards and regulations

* Practical knowledge of the global energy supply chain

7 e ",

PetroMall prides itself on technical and commercial excellence in selected fields; we supplement business
management and leadership in order to mitigate emerging risks.

12/6/2019 © PetroMall Ltd 2019 — Proprietary & Confidential 23



PetroMall

Putting relevant science and engineering back
into every decision made!

Contacts
Greg.Coleman@petromall.org Phone +447788566028
- - Dbavid.Bamford@petromall.org Phone +447776226951
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