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0 PREFACE

0.1 This Document

This document is the Non-Technical Summary (NTS) of the Environmental and Social Impact
Assessment (ESIA) Report for the proposed Tilenga Project ("the Project").

The objective of this document is to summarise the key information and conclusions contained within
the ESIA Report, in a way that is accessible and understandable to a broad audience of readers who
may not have expertise in the technical and scientific specialties that inform the ESIA Report, so that
all stakeholders and interested parties are able to:

e Understand the proposed Project;
e Understand the anticipated potential impacts of the Project and associated mitigation measures;

o Develop an informed opinion regarding the benefits and possible adverse impacts of the Project;
and

e Use their understanding of the Project to engage in the ESIA review, provide feedback on the
Project and facilitate/assist with the decision-making processes.

Should technical information be required, readers are invited to review specific technical chapters of
the ESIA or the ESIA Report as a whole. The full ESIA Report is intended to be read by those who
require a fuller, technical understanding of the Project and the associated studies conducted.

This document and the ESIA Report have been prepared in accordance with the requirements of
applicable laws for purposes of the Project. They have been prepared with the specific circumstances
of the Project in mind and the Project Proponents accept no responsibility for the use of this document
other than for the purpose for which it was prepared.

0.2 The ESIA Report

The ESIA Report for the Tilenga Project has been prepared in accordance with the National
Environment Act Cap 153 (Ref. 1), and Environmental Impact Assessment Regulations (EIA), 1998
(Ref. 2). The development of the ESIA Strategy for the Project was undertaken following discussions
between the Project Proponents and the key Ugandan Regulators including National Environment
Management Authority (NEMA) and Ministry of Energy and Mineral Development (MEMD). During the
life of the Project, the Project Proponents will continually engage with relevant regulatory bodies
including NEMA, the Petroleum Authority of Uganda (PAU), Uganda Wildlife Authority (UWA), the
Directorate of Water Resource Management (DWRM) and others as necessary.

On behalf of the Project Proponents, Total Exploration & Production Uganda B.V. (TEP Uganda),
Tullow Uganda Operations Pty Ltd (TUOP) and the China National Offshore Oil Company Uganda
Limited (CNOOC) the ESIA Report was prepared by independent NEMA registered Environmental
Practitioners from AECOM Uganda Limited (AECOM) and Eco & Partner Consult.

The Project Proponents are committed to meeting best international practice for undertaking ESIA
and thus the Project’s environmental and social performance will also meet the requirements of the
International Finance Corporation (IFC) Performance Standards (PS) (2012) (Ref. 3).

0.3 Relationship to Other ESIA Reports

The ESIA is for the Tilenga Project as described in Chapter 4 of the ESIA Report. Other associated
developments including the Tilenga Feeder Pipeline and the East Africa Crude Oil Pipeline (EACOP)
are subject to separate ESIAs.

0.4 ESIA Report: Disclosure and Consultation

NEMA will lead the ESIA disclosure process with support from the Project Proponents, as required, to
align the disclosure process with the national requirements. The Project Proponents welcome
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feedback on the Project and the ESIA Report from all stakeholders and interested parties and will
upload a copy on to their company websites™. Any feedback will need to be sent directly to NEMA.

The official consultation period for the ESIA Report will run for 28 days from the date of disclosure.
During this period, the ESIA Report (including NTS and appendices) can be accessed in a number of
ways including online and in a printed hard copy. Digital copies are accessible on the NEMA website
(www.nema.go.uq); PAU website (www.pau.go.ug); and the Total (E&P) website (www.ug.total.com)

Printed copies will be located at a number of location including
o NEMA offices in Kampala

e PAU offices in Entebbe

e MEMD offices in Kampala

e  Buliisa, Nwoya, Hoima and Masindi Districts headquarters.
e  Makerere, Kyambogo and Gulu University Libraries;

e Uganda Wildlife Authority offices;

e National Library of Uganda

ESIA disclosure activities will be led by NEMA. Public hearing will be led by PAU and announcements
regarding public hearings or meetings will be made in national, regional and local newspapers, in
advance of these events as required.

0.5 Contacting the Project

Stakeholders are welcome to contact the Project Proponents at any time. Alternatively,
communications specifically regarding this ESIA can also be addressed directly to NEMA and PAU.

Project Name and Contact Details

Project Title: Tilenga ESIA

Role Contact Details

Lead Project Total Exploration & Production Uganda B.V.
Proponents:

Course View Towers, Plot 21, Yusuf Lule Road, Kampala, Uganda

Email: EP.tepuinfo@total.com

! http://ug.total.com
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1 INTRODUCTION

1.1 Tilenga Project

The ‘Tilenga Project’ (“the Project”) refers to the development of six oil fields within Contract Area CA-
1, License Area LA-2 (North) and Exploration Area EA-1A in the Albertine Graben, Western Uganda
by Total Exploration & Production Uganda B.V. (hereafter referred to as ‘TEP Uganda’), Tullow
Uganda Operations Pty Ltd (hereafter referred to as ‘TUOP’) and the China National Offshore Oil
Company Uganda Limited (CNOOC). The geographical context and location of the Project is shown in
Figure 1. The Project forms part of the wider oil and gas development being undertaken in the Lake
Albert region (Figure 2).
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Figure 1. Geographic Context of Project Location
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Figure 2: Lake Albert Development Map

The overall objective of the Project is to establish production of the oil fields located within CA-1, LA-2
North and EA-1A in an economically robust manner using sound reservoir management principles
and best industry practice. It should be noted that exploration fields and well pads in the Exploration
area EA-1A are not part of the current plan for development and therefore excluded from this ESIA.
However a number of Project components located within EA-1A, including a camp and roads are
included.
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A total of about 400 wells will be drilled from 34 well pad locations, and a network of buried pipelines
will collect the oil production from each well pad and transport it to a Central Processing Facility (CPF)
located within the Industrial Area planned in Ngwedo sub-county, Buliisa District. From the CPF the
treated oil will be sent to the oil export system via Tilenga Feeder Pipeline.

The Project infrastructure will also include a water abstraction system on the shores of Lake Albert,
the construction of new roads and upgrades to existing roads and a vehicle checkpoint at Masindi. An
overview of the Project Infrastructure is shown in Figure 3. Section 4 provides a summary of the
Project description.

1.2 The Project Area

The Project Area is large, covering approximately 110,000 hectares (the Project Footprint itself covers
around 1,176 hectares, equating to 1.1 % of Project Area) and is located within Buliisa and Nwoya
Districts (Figure 3). The Project also includes temporary conversion of the disused Masindi airstrip
into a Vehicle transit Checkpoint. The Project Area is naturally split between the north and south
banks of the Victoria Nile River. This area includes the Murchison Falls-Albert Delta Wetland System
Ramsar site along the Victoria River Nile. This is also an Important Bird Area (IBA) and is known to
support rare, vulnerable and endangered species. Approximately 30% of CA-1 recoverable reserves,
EA-1A east of the Albert Nile, and part of LA-2 (North), is within the Murchison Falls National Park
(MENP) which is the largest and the second-most visited national park in Uganda and it is ecologically
important for a number of globally and regionally threatened species. Together with the adjacent
Bugungu Wildlife Reserve and the Karuma Wildlife Reserve, MFNP forms part of the Murchison Falls
Protection Area (MFPA). The Project Area of influence (Aol) extends over a wider area across the
region and includes those areas potentially affected either directly or indirectly, by the activities
associated with the development of the Project (including those within the main Project Area for
Tilenga, plus the area related to any Associated Facilities) (Figure 4).

s

Bugungu Gate to MFNP

L

Vista from game track within MFNP

1.3 Need for the Project

Commercial accumulations of oil were first discovered in Uganda in 2006 within the Albertine Graben
in the western part of the country. The current estimate of the country’s petroleum oil in place is 6.5
billion stock tank oil-initially-in-place (STOIIP) barrels of oil (bbl), of which 1 billion bbl is estimated as
recoverable in addition to 160 billion cubic feet of gas.

The Government of Uganda (GoU) has plans for commercialisation of the discovered resources,
which includes the phased development of a refinery, use of crude oil to generate electricity and
export of crude oil to international markets by pipeline via Tanzania. The GoU expects that the
development of the oil and gas industry will stimulate accelerated economic growth, job creation, and
contribute towards poverty eradication and general prosperity to the people in Uganda.

The Tilenga Project is a strategic project because of the anticipated benefits for the country including
job opportunities (skilled and unskilled) and improved infrastructure such as roads. The Project is also
anticipated to provide businesses with opportunities to supply goods and services to the oil
companies and their contractors.
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1.4 The Project Proponents

TEP Uganda, TUOP and CNOOC Uganda Ltd each held a
33.33% interest in the discovered oil fields located in the Lake
Albert region of Western Uganda. The GoU at award of the
Production Licenses exercised its right to participate in these
Joint Ventures at a 15% interest through its private subsidiary,
Uganda National Oil Company (UNOC), once approved the
following split in interest will be adopted:

e TEP Uganda - 28.3%;
e TUOP - 28.3%;

e CNOOC - 28.3%; and
e UNOC - 15%.

However, currently discussions are also underway among the
partners and the Government of Uganda to finalise the transfer of
equity of about 22% of TUOP’s interest equally to TEP Uganda
and CNOOC, leading to TEP Uganda and CNOOC owning
37.5%, TUOP 10% and UNOC 15%.

The GoU has also committed to support development within the
Albertine Graben through providing the required infrastructures
and appropriately resourced reviews for approval of applications.
The proposed infrastructure includes upgrades to existing
infrastructure and development of new supporting infrastructure
including roads, bridges and power transmission lines. These are
subject to separate ESIA reports.

15 Tilenga Project Phases and Schedule

For the purposes of the ESIA, four key Project phases have been
considered as follows:

e Site Preparation and Enabling Works — initial phase of
development consisting of activities for enabling infrastructure
works and expected to take approximately 5 years. The
phase will include site preparation, Bugungu airstrip upgrade
works, civils works for well pads and the water abstraction
system, road modifications/construction and construction of
the Victoria Nile Ferry Crossing and Masindi Vehicle Check
Point.

TERMS TO KNOW

The Tilenga Project comprises
the development of six oil fields
within ~ Bulisa and Nwoya
Districts of Western Uganda.

The name Tilenga is derived
from the two local names for the
Uganda Kob (Antelope), called
“TiI" in Luo and “Engabi” in
Runyoro.

A Ramsar site is a wetland site
designated  of international
importance under the Ramsar
Convention, an
intergovernmental treaty
established in 1971.

The Albertine Graben is a
sedimentary basin forming the
western branch of the East
African Rift which contains a
large reserve of oil.

The Central Processing
Facility is a proposed facility
within the Industrial Area in
Ngwedo sub-county in Buliisa
District which will include a
number of key facilities to enable
the processing of approximately
190,000 barrels of oil per day.

A well pad is a cleared area to
accommodate the wellheads for
a number of extraction and
injection wells and the required
supporting infrastructure.

e Construction and Pre-Commissioning — associated with the construction of main facilities at
the Industrial Area (including the CPF), well pads (including drilling), production and injection
network (i.e. pipeline and flowline network), and water abstraction system. This phase is

anticipated to take approximately 7 years.

e Commissioning and Operations — start-up and operation of the facilities, expected to
commence approximately 36 months after effective date of the main construction contract award.

The duration of this phase is estimated to be 25 years; and

e Decommissioning — removal of infrastructure and restoration of the land at the end of the

Project’s life.

February 2019
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An indicative schedule of the overall Project timelines is provided in Figure 5.

Year

Project Phase

Site Preparation and Enabling Works

Construction and Pre-Commissioning

Commissioning and Operations |

Decommissioning

Figure 5: Project Schedule

1.6 Potential Future Field Developments

The Project Proponents may further develop the existing and some new fields within CA-1, EA-1A and
LA-2 North in order to sustain the production. The development would be initiated several years after
the initial Project.

2 IMPACT ASSESSMENT FRAMEWORK

The ESIA Report for the Project has been prepared in accordance with the Environmental Impact
Assessment (EIA) Regulations, 1998 (Ref. 2) (provided under Section 7 of the National Environment
Act Cap 153 (Ref. 1). In order to meet best international practice for undertaking environmental and
social surveys, the ESIA also intends to meet the requirements outlined in the International Finance
Corporation (IFC) Performance Standards (PS) (2012) (Ref. 3).

2.1 ESIA Standards and Guidelines

The key national legislation and international standards and guidelines of relevance to the ESIA
include:

¢ National policies;

¢ National laws;

¢ National regulations (and associated standards);

¢ National guidelines;

e International standards (e.g. IFC PSs) and guidelines;
¢ Conventions ratified by Uganda; and

e Internal TEP Uganda and TUOP Policies and Guidance.

A more detailed overview of the relevant national legislation and international standards and
guidelines is contained within Chapter 2: Policy, Regulatory and Administrative Framework of the
main ESIA Report.

2.2 Ugandan EIA Process

As the Project is located within Uganda, the EIA Regulations, S.I. No 13/1998 (Ref. 2) are the key
legislative regulations to which this ESIA must abide and comply with. In particular, these regulations
provide an overview of what is required for producing an EIA.

Regulation 10 of the EIA Regulations, 1998 requires that the Terms of Reference for ESIA shall be
prepared by the Project Proponents in consultation with NEMA and the lead agencies (through a
process known as ‘Scoping’).

A Scoping Report for the Project which contained detailed terms of reference was submitted to NEMA
in December 2015. NEMA subsequently provided formal approval of the Scoping Report and Terms
of Reference on 21% April 2016. The ESIA has therefore been developed in line with the Terms of
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Reference submitted and approved by NEMA as well as in consideration of the comments made
when the approval was granted. Additionally, the ESIA Report complies with Regulation 14 of the EIA
Regulations, which provides guidance on the expected contents of an ESIA Report.

In addition to national laws and regulations, further guidance on ESIA practice in Uganda is provided
through a number of general and sector-specific guidelines as detailed in Chapter 2: Policy,
Regulatory and Administrative Framework of the ESIA, and includes the Guidelines for EIA in
Uganda (NEMA, 1997) (Ref. 4) and the EIA Guidelines for the Energy Sector (NEMA, 2014) (Ref. 5)
from which the EIA process flow is shown in Figure 6 below.

Outputs / Inputs

if no =
150 o oo |

if yes | Certificate of Approval
of the EIA

if yes | Certificate of Approval
of the EIA

if yes | Certificate of Approval
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of the EIA

———| Record of Decision

RESPONSIBILITY EIA STEP
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' 3
SCREEN 1
Whether project exempt from an EIA
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with LEAD project
Agencies requires
dat
manE ;0w ElReport incorporates
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w EISTUDY
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cq&stgitbon REVIEW EIS -—
wi
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\
Decision on project according to all its
LEAD merits, including economical,
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mitigation measures according EIS
Monitoring the projects impacts
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Developer
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EIS to NEMA and MEMD
NEMA and YL
LEAD Agencies MONITOR COMPLIANCE

Stakeholder
consultation

Figure reproduced from EIA Guidelines for the Energy Sector (NEMA 2004)

Figure 6: Ugandan EIA Process
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2.3

International Finance Corporation Performance Standards

The ESIA has been prepared in accordance with seven of the eight IFC PS detailed below:

IFC PS 1: Assessment and Management of Environmental and Social Risks and Impacts -
establishes requirements for social and environmental performance management throughout the
life of a project;

IFC PS 2: Labour and Working Conditions - highlights the need for workers’ rights regarding
income generation, employment creation, relationship management, commitment to staff,
retention and staff benefits;

IFC PS 3: Resource Efficiency and Pollution Prevention - defines an approach to pollution
prevention and abatement in line with current internationally disseminated technologies and good
practice;

IFC PS 4: Community Health, Safety and Security - specific requirements for mitigating any
potential for community exposure to risks and impacts arising from equipment accidents,
structural failures and releases of hazardous materials;

IFC PS 5: Land Acquisition and Involuntary Resettlement - recognises that project related land
acquisition and restrictions could have adverse effect on communities or persons that use the
land and outlines a policy to avoid or minimise involuntary physical resettlement as a
consequence of development;

IFC PS 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources -
sets out an approach to protect and conserve biodiversity, including habitats, species and
communities, ecosystem diversity, and genes and genomes, all of which have potential social,
economic, cultural and scientific importance; and

IFC PS 8: Cultural Heritage - aims to protect irreplaceable cultural heritage and to provide
guidance for protecting cultural heritage throughout a project’s life cycle.

As no indigenous people were identified within the Project Area, it was not necessary to include IFC
PS 7: Indigenous Peoples.

2.4

Objectives of the ESIA

The objectives of this ESIA are in line with the Uganda EIA Regulations and are also based on those
of IFC PS1: Assessment and Management of Environmental and Social Risks, which are:

“To identify and evaluate environmental and social risks and impacts of the project;

To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is not possible,
minimize, and, where residual impacts remain, compensate / offset for risks and impacts to
workers, affected communities, and the environment;

To promote improved environmental and social performance (...) through the effective use of
management systems;

To ensure that grievances from affected communities and external communications from other
stakeholders are responded to and managed appropriately; and

To promote and provide means for adequate engagement with affected communities throughout
the project cycle on issues that could potentially affect them and to ensure that relevant
environmental and social information is disclosed and disseminated.”

Additionally, and in line with feedback provided by NEMA, the purpose of this ESIA is to not only
identify and assess negative impacts, but also identify and enhance any possible beneficial impacts
associated with the Project.
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2.5 The ESIA Report

The ESIA has considered the potential direct and indirect impacts of Project activities over all phases,
as associated with:

e The physical environment (non-living components of the environment such as surface water,
groundwater, noise, air, landscape and soils etc.);

e The biological environment (including living organisms such as fish, mammals, birds, vegetation
and aquatic habitats);

e Archaeology and cultural heritage;

e Waste management (including solid and liquid wastes);

e Social and socio-economics (people, communities, and livelihoods);

e Community and occupational health and safety; and

e Ecosystem services (the ways in which people benefit from natural ecosystems).

An overview of the structure of the ESIA report is presented in Figure 7 below.

251 Content of the ESIA Report

The ESIA describes the main characteristics of the Project and the measures that will be implemented
to avoid and minimise potential environmental and social impacts. The ESIA includes descriptions of:

e The Project components and Project activities;

e The alternatives that have been considered,;

e The existing (“baseline”) environmental and social conditions;

e The impact assessment methods that have been used,;

e The initial embedded mitigation measures already built into the Project design;

e The potential environmental and social impacts associated with the Project;

e The additional mitigation measures that will be used to avoid or minimise these impacts;

e The impacts that will still remain after implementation of additional mitigation measures (the
“residual impacts”);

e The potential transboundary (crossing international borders) issues and impacts associated with
the Project;

e The potential for unplanned events (such as accidents) and related impacts;

e The potential for cumulative impacts (where Project impacts may interact with the impacts of other
developments in the area);

e The potential for In-combination effects with associated facilities; and

e The environmental and social management system that is being established including the
identification of different environmental and social management plans.
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Figure 7: Tilenga Project ESIA Structure

3 ESIA APPROACH AND METHODS

ESIA is a systematic approach to identifying the potential impacts of a project, and describing the
mitigation, management and monitoring measures that will be implemented to address the potential
impacts. Ultimately, the results of this ESIA will allow NEMA and other government agencies to make
informed decisions about the development proposals, and allow potentially affected stakeholders to
participate in the process. This section describes the main features of the impact assessment and
how it was conducted.

3.1 ESIA Approach and Stages

The impact assessment process is summarised within Figure 8 below. The steps identified in Figure 8
are simplified but convey the general approach to an ESIA.

UNDERSTAND UNDERSTAND IMPACT DEVELOP
THE PROJECT R R ASSESSMENT ol
ENVIRONMENT MEASURES
including what will happen at including the physical, biological, using knowledge about the ing to addi p Mitigation
various times in all phases of the socio-economic and cultural it, and the are i to avoid,

Project. Assessors need to
d physical activiti
(e.g. drilling activities) as well as

heritage baseline conditions.

Project activities, assessors can
then predict what impacts are likely
to occur during the construction,

reduce restore and/ or offset
or
benefits. This is ultimately the most

supporting activities operational and decommissioning important element of the ESIA

(e.g. transportation) and phases. They also predict what/ Rapoﬂ as it focuses on managing

socio-economic activities who the p of these i so that ad! changes

(e.g. employment). will be. are minimal, and benefits are
enhanced.

STAKEHOLDER ENGAGEMENT IS CRITICAL DURING EACH PHASE OF THE ESIA PROCESS

SIMPLIFIED IMPACT ASSESSMENT PROCESS

Figure 8: Simplified Impact Assessment Process
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Box 1: ESIA STAGES

Screening: An early exercise to identify how the Project might interact with the environment. Screening is
used to inform project planning and design.

Scoping: Utilises more detailed engineering data along with some preliminary baseline data and feedback
from stakeholders. Scoping asks: what potential negative impacts might occur? What benefits might the
Project have? How significant might these potential impacts be? What can be done to mitigate them? The
Scoping Stage also identifies the topics and methodologies which will be included within the main ESIA
Report.

Baseline Studies: A process to understand the existing environment through desk-based and field-based
research so that impacts can be more accurately predicted, and to provide a baseline against which changes
can be measured. It is important to note that baseline studies commence during the Scoping stage and
continue afterwards into the main ESIA Report.

Impact Assessment and ESIA Report: Predicts and assesses the expected potential impacts of the Project,
based on the Project description, baseline studies, and feedback from stakeholders, engineering teams and
professional expertise. The impact assessment categorises potential impacts based on their significance,
which may be rated as either Insignificant, or of Low, Moderate or High significance. This also includes the
development of mitigation and management measures and the re-evaluation of the impacts after measures
are applied (residual impacts). Beneficial impacts are also determined and any enhancement measures
which may be implemented as part of the Project identified. The output of this phase is contained within the
ESIA Report.

Mitigation, Management, and Monitoring: Commitments relating to proposed mitigation measures in order
to avoid, reduce, restore or offset negative impacts, and enhance beneficial measures.

Stakeholder Engagement: Stakeholder Identification and engagement is a key part of the ESIA process.
Stakeholder engagement has taken place throughout each and every phase of the Project and the results of
these consultations have informed the Impact Assessment and recommendations for Mitigation, Management
and Monitoring.

The following sections describe how these steps were applied for the Project through the ESIA stages
(Box 1).

3.1.1 Value of Stakeholder Engagement

Stakeholder engagement is recognised as an important part of the ESIA process, from start to finish
(and beyond the ESIA into the construction and operations of the Project).

Formal stakeholder engagement periods have been structured around the disclosure of the Scoping
and ESIA Reports. However, stakeholder input has been sought and considered throughout the
development of the ESIA, including baseline data collection and consultations with national and local
authorities, local communities and cultural leaders, and other interest groups such as Civil Society
Organisations (CSOs) and Non-Governmental Organisations (NGOs), as discussed in Section 5 of
this NTS.

3.1.2 Associated Facilities

The ESIA has also considered associated facilities within the assessment work where necessary.
Associated facilities, as defined by IFC PS 1 (Ref. 1-3) are described as:

o facilities that are not funded as part of the project and that would not have been constructed or
expanded if the project did not exist and without which the project would not be viable;

The assessment of the potential environmental and social impacts of Associated Facilities (detailed in
Box 2) has been carried out taking into account the limited existing information available and the
timing and location of their construction; using the ESIA documents when available. In the event of
risks and impacts in the Project’s Aol resulting from a third party’s actions, the Project Proponents will
address those risks and impacts in a manner commensurate with the Project Proponents control and
influence over the third parties, and with due regard to any potential conflict of interest.
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Box 2: ASSOCIATED FACILITIES

Tilenga Feeder Pipeline: A proposed 95 km pipeline which will export crude from the CPF to the Kabaale
delivery point, Hoima District.

East Africa Crude Oil Export Pipeline (EACOP): A proposed export pipeline approximately 1,445 km in length
which will route crude oil from the Kabaale Delivery Point to an export terminal on the Tanzanian coastline for
export to international markets.

Waste management storage and treatment facilities: Existing, new or improved waste management facilities
that will handle waste generated by the Project.

Critical Oil Roads: Road improvements that will be developed under the jurisdiction of the Ugandan National
Roads Authority (UNRA) for the purpose of supporting the oil industry.

132 Kilovolt (kV) Transmission Line from Tilenga CPF to Kabaale Industrial Park: The transmission line
will provide power to the Project, Kabaale Industrial Park and surrounding areas.

3.2 Assessing Impact Significance

The impact assessment methodology takes into consideration an impact’'s nature (adverse or
beneficial), type (direct, indirect or induced), magnitude, and the sensitivity of the affected receptors,
to yield a prediction of the impact’s overall ‘significance’.

Impact significance is assessed taking into account existing in-built control measures (embedded
mitigation measures) that are incorporated into the Project design such as avoidance work which has
been conducted to avoid sensitive environmental or social receptors as well as practical design
measures such as the use of bunding or commitment for no operational flaring. After a preliminary
assessment has been conducted and the potential impacts identified, additional mitigation measures
are then developed. This may also include measures to enhance or optimise potential benefits of the
Project.

Following the identification of the additional mitigation measures, the significance of the impacts is re-
evaluated based on these mitigation measures. The resulting impact is known as the ‘residual’
impact, and represents the potential impact that will remain following the application of embedded and
additional mitigation measures, and thus the ultimate level of impact associated with the Project.

The basic process adopted for assessing potential Project impacts is illustrated in Figure 9.

PREDICT IMPACTS EVALUATE IMPACTS MANAGE IMPACTS EVALUATE RESIDUAL IMPACTS
What impacts might occur as Who/what will be affected, What can we do about it? Will there still be an impact?
a result of the Project? and how?
How significant will the
impact be?
Understand the Project and Consider the nature and magnitude What can we do to avoid or
the baseline environment. of the impact, including the extent, minimise the impact?
duration, frequency, and reversibility Or to enhance the benefits?

of the change.
Also consider the sensitivity of the
peaple or things that are affected

(the ‘receptors)). If the impact is still signicant,

consider what else can be done.

ENGAGE WITH STAKEHOLDERS TO IDENTIFY, EVALUATE AND MANAGE IMPACTS
Figure 9: Impact Identification and Assessment Process

3.2.1 Impact Magnitude

The magnitude of a given potential or residual impact is a measure of the degree of change from the
baseline conditions, and is determined through the consideration of the following factors:
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e Extent: the spatial extent (e.g. the area impacted) or
population extent (e.0. proportion of the
population/community affected) of a potential impact;

e Duration: how long the potential impact could last (e.g.
hours, weeks, months or years);

e Frequency: how often the potential impact could occur
(e.g. a one-off event, periodic, or continuous); and

e Reversibility: the length of time and effort required for
baseline conditions to return (e.g. reversible in the short-
term or long-term, or irreversible).

The impact magnitude may be rated as negligible, low,
moderate, or high. The criteria for each of these ratings is
tailored for each study topic, and defined in the main ESIA
Report.
3.2.2 Receptor Sensitivity

Receptors may be humans, ecological and physical
components of the environment. Receptor sensitivity considers
how a particular receptor may be more or less susceptible to a
given impact. More sensitive receptors may experience a
greater degree of change, or have less ability to deal with the
change, compared with less sensitive receptors that may be
more resilient or adaptable. As with magnitude, the concept of
receptor sensitivity is based on multiple characteristics,
namely:

e Vulnerability: the degree to which a receptor is vulnerable
to change (i.e. higher or lower sensitivity);

e Value: the degree to which a receptor is valued or
protected, with higher value receptors (based on
ecological, cultural, social, economic, or other grounds)
having a higher sensitivity; and

e Resilience: the degree to which a receptor is able to
recover from an impact.

The sensitivity of a receptor may be rated as negligible, low,
moderate or high. The criteria for each of these ratings is
tailored for each study topic, and defined in the ESIA Report.
3.2.3 Impact Significance

Once the receptor sensitivity and impact magnitude have been
rated, the overall significance of the impact is predicted.

Impact significance can be rated from Insignificant to High
significance as explained below:

e High significance — potential impacts can have damaging

TERMS TO KNOW

Baseline conditions are the
physical, biological, socio-
economic, and cultural heritage
characteristics that exist before
the Project.

Impacts are defined as a potential
change to the existing
environment, whether negative or
beneficial, wholly or partially
arising from the Project.

Receptors An entity that receives
a contaminant or pollutant and
which can be subject to an impact.
It can be a body of water, air,
parcel of land, community,
ecosystem or individual organism,
human being or property.

Impact significance is a measure
of how important or consequential
a potential impact could be, based
on its magnitude, and the
sensitivity of the affected
receptors.

Mitigation measures are
strategic ways of avoiding,
minimising, managing and/or
offsetting adverse impacts, or
enhancing benefits.

Design controls are measures
intended to avoid or mitigate
potential impacts, which have
been integrated (‘embedded’) into
the design of the Project. They are
considered a part of the Project.

Residual impact is the impact
that could remain after mitigation
measures have been applied.

Potential Cumulative impacts
result when the impacts from one
project interact with those of
another project or development.

Transboundary impacts result
when the potential impacts could
extend to multiple countries,
beyond the host country of the
Project.

and lasting changes to the functioning of a receptor, and may have broader consequences. These
impacts are a priority for avoidance or mitigation.

e Moderate significance — potential impacts can be noticeable and result in lasting changes to
baseline conditions. Broader consequences for the ecosystem or community are not anticipated.
These impacts are a priority for mitigation in order to avoid or reduce their significance.

e Low significance — detectable but not significant. Potential impacts can cause noticeable
changes to baseline conditions, beyond what would naturally occur, but are not expected to cause
hardship or degradation. These impacts should be avoided or mitigated where practicable.
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e Insignificant — not significant potential impacts which are expected to be indistinguishable from
the baseline or within the natural level of variation. These impacts do not require mitigation and
are not a concern of the decision-making process.

Potential impacts were assessed for following types of activities:

e Normal activities — when facilities are functioning in normal operating conditions; and

e Unplanned events — events which are not expected to occur during a project’s normal activities,
such as emergencies, and non-routine incidents.

This significance of impacts was derived through using the impact assessment matrix (Table 1).
However, the resulting significance level was also interpreted based on professional judgement and
expertise, and adjusted if necessary. Where any chapters have deviated from this matrix, details have
been provided within the technical chapters of the main ESIA Report.

Table 1: Impact Significance Matrix

Receptor Sensitivity (vulnerability, value and resilience)
Negligible Low Moderate High
Negligible Insignificant Insignificant Insignificant :_nosvl\?*mflcant /
Impact
Magnitude o Low /
(extent, Low Insignificant Low Moderate’ Moderate
duration,
frequency, Moderate Insignificant IMOV:;/ - Moderate
reversibility) QiEElS
. Insignificant /
High Low Moderate

* Professional expertise will determine the impact significance

3.3 Mitigation and Management

Where a negative impact has been identified, efforts have been made to develop strategies to avoid
or minimise the impact. The selection of mitigation measures has considered a standard mitigation
hierarchy (Figure 10), in line with IFC PS1 (Ref. 3), whereby preference is given to avoiding impacts
altogether and subsequently to minimising the impact, repairing its effects, and/or offsetting the
impact through actions in other areas.

Each technical chapter of the ESIA includes a section specifically relating to the identification of
additional mitigation and enhancement measures. Chapter 23: Environmental and Social
Management Plan provides a framework for implementation of the identified mitigation measures. A
suite of detailed and individual environmental and social management plans will be developed by the
Project Proponents ahead of the commencement of construction activities and updated as necessary
for each Project phase. For the purposes of the ESIA, it is assumed that all identified additional
mitigation measures will be implemented as part of the Project development.

3.4 Residual Impacts
After suitable mitigation measures were identified, the significance of each potential impact was re-

evaluated to predict the post-mitigation (‘residual’) significance. It is this residual significance that
has been used to support decision making and conclusions about the Project’s impacts.
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3.4.1 Cumulative, Transboundary and Unplanned Impacts

In addition to the core assessment and management of the potential impacts identified above, the
ESIA Report also assessed potential cumulative, transboundary and unplanned impacts. An
explanation is given below:

Cumulative impacts: While a residual impact may be relatively small when considering the
Project on its own, this impact may be magnified in combination with potential impacts from other
existing and/or future developments; these combined effects are known as potential “cumulative”
impacts. The significance of cumulative impacts was evaluated qualitatively using the similar
method as the impact assessment, focussed on priority Valued Environmental and Social
Components (VECSs).

Transboundary impacts: Transboundary impacts may be considered as potential impacts that
extend to multiple countries, beyond the host country of the Project (in this case, beyond
Uganda), but are not global in nature. The assessment of potential transboundary impacts was
evaluated qualitatively using a similar methodology to that presented in Section 3.2.

Unplanned events: Potential impacts may also arise as a result of unplanned events (i.e.
activities or events that are not anticipated to occur in the normal course of operations of the
Project, including accidents and malfunctions). These potential impacts were also assessed as
part of the ESIA process, along with measures to manage risks and respond to unplanned events.
Although the likelihood of unplanned events is low, appropriate management plans will be
developed and implemented to ensure that the associated potential impacts are avoided,
minimised and contained.

OFF
SET

RESTORE

MINIMISE

AVOID

Figure 10: Mitigation Hierarchy
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4 PROJECT DESCRIPTION

The following sections describe the technical components of the Project
within each planned phase of works.

As part of the on-going Project design process, measures to avoid or
minimise impacts have been identified and incorporated within the pre-
project and Front End Engineering and Design (FEED) phases. These
are referred to as embedded mitigation measures and include physical
design features and management measures. They are based on Good
International Industry Practice (GIIP) and are intended to avoid or control
potentially significant impacts.

The Project will include the construction of 34 well pads within CA-1 and
LA-2 North. Each well pad will host up to 22 wells, with an overall total of
about 400 wells.

4.1 Project Components

The Project will include the following permanent facilities:

e 34 well pads across six oil fields;

TILENGA PROJECT OIL
FIELDS

North of Victoria Nile

e Jobi-Rii (JBR)

South of Victoria Nile

Ngiri (NGR)
Gunya (GNA)
o Kasemene/Wahrindi
(KW)
e Kigogole (KGG)
e Nsoga (NSO)

e An Industrial Area, including a CPF, operation camp to house workers/visitors, operations support
base and drilling support base, a community / visitors centre, security camp and logistics support

centre (Figure 11);
o A Lake Water Abstraction System at Lake Albert;
e A Production and Injection Network of pipelines and cables;
e Upgraded and new access roads;
e Victoria Nile Ferry Crossing Facility;
e Tangi Operation Support Base (north of Victoria Nile); and
e Bugungu airstrip.
The total permanent footprint of the Project is estimated to be 1,112 ha.

A number of facilities which are required temporary are summarised below:
e Temporary facilities at the Tangi Construction Support Base;

e Buliisa and Bugungu Construction Camps;

¢ Masindi Vehicle Check Point;

e Temporary facilities within the Industrial Area, including:

o Construction Support Base to support the Project south of the Victoria Nile; and

0 Construction Camp to accommodate for works south of the Victoria Nile.
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Figure 11: Indicative Schematic of the Industrial Area
4.2 Project Phases
4.2.1 Site Preparation and Enabling Works Phase

The Site Preparation and Enabling Works Phase comprise the following key activities:

Site clearance and land preparation of the Industrial Area, well pads and Water Abstraction
System onshore infrastructure. The site clearance and land preparation will include vegetation
stripping, levelling, drainage, fencing and earthworks;

Civil works for well pads and Water Abstraction System (concrete, drainage, fencing/bund walls
etc.);

Drilling of water supply boreholes;

Upgrade works to roads Al, A2, A3, A4, B1, B2, W1, and the construction of new roads (N1, N2,
C1, and C3) to connect Project components as shown in Figure 12 below;

Construction of the Victoria Nile Ferry Crossing jetties and associated buildings;
Construction of Masindi Vehicle Check Point; and

Upgrade of the Bugungu Airstrip.

The completion of the key activities during Site Preparation and Enabling Works Phase is expected to
take approximately five years.
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Box 3. Details of Key Project Facilities

A total of 34 Well Pads are planned to be located within CA-1 and LA-2 North, each ranging in size from 3.2
to 4.4 ha and holding up to 22 wells. Each well pad will include a concreted area where the wells will be
located. There will be a 15 m wide buffer from the perimeter security structure, which will remain cleared of
vegetation. Within the MFNP, the bund wall structure will be designed to prevent animals entering the well
pads.

The Industrial Area which includes the CPF. The CPF is a facility within the Industrial Area that will
separate the produced oil, water and gas from the well pads, stabilise oil, treat and utilise associated gas;
and treat produced water/lake water for cleaning and re-injection.

A Lake Water Abstraction System will be constructed at Lake Albert to supply water for use during Project
operations.

Production and Injection Network: A network of buried pipelines totalling approximately 180 km in
combined length, including production pipelines to transport the oil and produced gas, the water abstraction
line from Lake Albert to the CPF and water injection lines to transport water from the CPF to the well pads
for reinjection. The network will also include three pipelines (production pipeline, water injection pipeline and,
electrical and fibre optic cables) crossing under the Victoria Nile a minimum of 15 m beneath the riverbed.

Victoria Nile Ferry Crossing: Approximately 135 m east of the existing Paara ferry crossing, a new
dedicated ferry will be used to service the Project activities during the Construction and Pre-Commissioning
Phase and the Commissioning and Operations Phase of the Project. The Victoria Nile Ferry Crossing
Facilities will comprise a number of onshore facilities and landing approaches extending from both the north
and south banks of the Victoria Nile.

Masindi Vehicle Check Point will be used throughout the Construction and Pre-Commissioning Phase of
the Project. It will be used for security checks/regulation of traffic entering Project Area south Nile.

The Tangi Support Base, to be located at the site of the existing Tangi Camp, will comprise a number of
permanent and temporary facilities to support the Project during construction and operations.

To meet the access requirements for the Project a number of existing local Roads will be upgraded
(widened and surfaced with asphalt or gravel) and new roads will be constructed. The locations of the
proposed new and upgraded roads are shown in Figure 12.

Bugungu airstrip: The existing Bugungu Airstrip, located in the MFNP, will be upgraded and used to
transport people and supplies by small aircrafts. During the construction phase of Bugungu Airstrip, all UWA
tourist traffic and general air traffic will be diverted to Pakuba Airstrip or any other airstrip within the vicinity of
Bugungu Airstrip. UWA shall make the necessary communications to all the airstrip frequent users and the
aeneral public.

4.2.2 Construction and Pre-Commissioning Phase

The Construction and Pre-Commissioning2 Phase comprises the following key activities:

Construction, installation and pre-commissioning of plant and equipment within the Industrial
Area, at the Water Abstraction System and at each well pad;

Erection of temporary facilities (Construction Camp and Construction Support Base) at the
Industrial Area. The Construction Camp will be built to provide accommodation for up to 4,400
workers during this phase;

Drilling of about 400 wells across the 34 well pad locations; and

Construction, installation and pre-commissioning of the plant and equipment required for the
Production and Injection Network.

The main Construction and Pre-commissioning Phase will commence once the enabling infrastructure
is in place and will run concurrently with the Site Preparation and Enabling Works Phase.

Pre-commissioning is defined as the process of undertaking integrity testing of equipment and the Production and Injection
Network using water prior to the introduction of hydrocarbons.
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4.2.3 Well Drilling

Each of the 34 well pads will host up to 22 wells and will
range in size from approximately 3.2 ha to 4.4 ha®. The
well pads will each include areas of hardstanding upon
which the wells and associated components (e.g. tanks
and pumps) will be situated. Each well pad will also
include a mini workers camp and be served by a
dedicated water borehole.

Each well will take up to 11 days to drill and will be
drilled on a 24 hour / 7 day basis.

The wells will be constructed using three drilling rigs
simultaneously. One drilling rig will be positioned north
of the Victoria Nile in the MFNP to drill the JBR field
wells. The other two rigs will be positioned south of the
Victoria Nile. The drilled wells will be a mixture of
producer, injection and observation wells.

The total duration of the drilling phase is expected to be
approximately 4.5 years, and thereafter the rigs will be
demobilised and drilling activities will cease.

4.2.4 Production and Injection Network

Typical Drilling Rig

A network of pipelines and cables will be installed to
connect the well pads and Lake Water Abstraction System to the CPF. Indicative pipeline routes are
illustrated in Figure 3.

The Production and Injection Network outside of the Industrial Area will be trenched and buried. The
pipelines will be installed using open-cut trench methods with dedicated pipeline trenching machines
as illustrated in Figure 13. The depth of the trenches will be between 0.8 m to 2 m, and open trench
lengths will be approximately 1 km to allow safe passage of wildlife and locals. The use of animal
crossing structures such as bridges, culverts, and over crossings, along pipeline and access road
RoW will be considered. At special points such as crossings, deep excavations and tie-in bell holes,
safety fences will be installed to prevent human or animal ingress.

A permanent Right of Way (RoW) will be established extending 15 m either side of all pipeline routes.
Construction activities will be contained within this RoW and there will be access restrictions to this
area during the construction and pre-commissioning phase. Once the operational phase begins there
will be no restrictions to the public using the RoW area.

The Production and Injection Network will be constructed concurrently on an estimated five work
fronts consisting of four pipeline installation crews and one Horizontal Directional Drilling (HDD) crew
for the Victoria Nile pipeline crossing.

Pipe laying and backfill activities are to be conducted as soon as practicable after trench excavation.
The aim is to minimise the exposure of open trenches to wildlife and the local community.

3 Sizes are provided without consideration of buffer around the well pads. Sizes may vary as Project engineering proceeds
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Part 1

Figure 13: Typical Open-cut Pipeline Construction Technique

To connect the fields north of the Victoria Nile to the CPF, there will be a pipeline crossing under the
Victoria Nile. Three pipelines will be installed 15 to 20 m beneath the riverbed using HDD. This drilling
technique is illustrated in Figure 14.

South Bank North Bank

PIPE STRING PULLBACK DRILLING FLUID
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Figure 14: Victoria Nile HDD Crossing Construction Technique
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The location for the Victoria Nile crossing will connect JBR-10 and NGR-01. It will require two HDD
Construction Areas north and south of the Nile, each approximately 100 m x 100 m to contain
necessary plant, equipment and materials. Pipe stringing will extend outside of this work area in order
to assemble, weld and pressure test the 1.6 km of pipe to be pulled under the Victoria Nile. The HDD
Construction Area north of the Nile and pipe stringing area will be located within the boundary of the
Murchison Falls — Albert Delta Wetland System Ramsar site.

4.2.5 Commissioning and Operations Phase

The operating philosophy is to be based on low-impact and minimum intervention, e.g. to be achieved
by multi-well pads usually operated as un-manned facilities, with inherent fail-safe design and
capability for remote monitoring and control of the wells, etc.

The project will be managed and operated from the Operational Support Base located within the
boundary of the Industrial Area.

4.25.1 Commissioning

Commissioning activities will be limited to checking the equipment and plant prior to first oil to ensure
it operates correctly and addressing any issues identified. The testing of equipment and plant will be
undertaken twice.

During Commissioning, equipment/ plant and system will be subject to an Operational Test, which
consists of bringing into service, as close as possible to normal operating condition and for a
significant period of time, the equipment, using inert or process fluids as necessary. All
commissioning fluids will be collected and transferred off site at a licensed facility for disposal.

4.2.5.2 Start Up

Once commissioning is completed, and the plant is handed over to the Operations Team, a dedicated
start-up procedure will be initiated and implemented.

4.2.5.3 Operations

During operations, with the exception of the JBR-04 well pad (which will be used as a pilot for polymer
use to increase production), the well pads will be unmanned except for maintenance activities and
should an accidental event occur.

Oil extracted from each well pad will be transported via the production network to the CPF, where it
will be combined with oil extracted from other well pads for processing.

The purpose of the oil processing facilities at the CPF is to separate the produced oil, water and gas
in order to produce oil which meets the export specification. The following streams will be produced,
treated and stabilised at the CPF:

e Oil stream with a quality suitable for export;

e Produced water which will be mixed with de-oxygenated water from Lake Albert prior to
reinjection back into the oil reservoir. There will be no discharge of produced water;

o Sludge residues which will be collected, treated and disposed of at a suitable licensed facility;
and

e Gas to be utilised for power and heat generation. It is assumed that during an initial period
(estimated at 5-8 years) there will be excess gas associated with the oil production to produce all
power and heat requirements for the Project. Any surplus gas will be turned into surplus electricity
for export to the Ugandan National Grid.

The CFP will include a flare stack which is a key safety feature that will only be used to depressurise
the plant for emergency, process upsets and maintenance. There will be no routine flaring associated
with production activities at the CPF and any flaring event is not expected to exceed 48 hours per
event. The following two options for a flare system are currently being considered:
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Option 1 - Enclosed Ground Flare (EGF)

The EGF system would be located within the CPF.
During operations there would be no visible flame,
smoke and minimal noise. The EGF would be
approximately 26 m high with a diameter of
approximately 13 m.

Option 2 - Elevated Flare

The Elevated Flare would have a smaller footprint within
the CPF. Under normal operations there would be no
visible flame, noise or smoke from the stack. The stack
would be approximately 50 m high with a diameter of
1.25m.

4.2.6 Production Profile

The preliminary production profiles for produced gas, oil,
water, total liquid (oil and produced water) and injection
water are shown in Figure 15 below.

TERMS TO KNOW

Flaring: The controlled burning of natural
gas that cannot be processed for sale or
use because of technical or economic
reasons.

Flare Stack: A high vertical pipe for
carrying unwanted gas so it can be
burned off.

Produced Water: Water that is extracted
from a production well as a by-product. It
may include water from the rock
formations, water that has been injected
and any chemicals added during the
production process.

Polymer: Chemical which increases the
viscosity of the water present in the oil
reservoir therefore enhancing oil
recovery.
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Figure 15: Preliminary Production Profile

4.2.7 Sustainable Drainage System

During the Commissioning and Operations Phase, surface water will be managed and discharged to
the environment via a Sustainable Drainage System (SuDS) approach. The SuDS approach will
deliver the most benefits for water quantity, quality, and amenity/biodiversity as it replicates as closely
as possible the natural drainage from a site before development.

The SuDS design provides a more flexible and efficient approach to traditional “hard pipe” drainage
design, which takes into account the seasonal variations in localised hydrology and wildlife sensitivity

such as in the MFNP.
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4.3 Decommissioning Phase

The expected service lifetime of the Project is 25 years. A decommissioning program will be
developed during the Commissioning and Operations Phase of the Project. It is likely that the
technological options and preferred methods for decommissioning of such systems will be different in
25 years' time; however, decommissioning activities will be undertaken in accordance with the
international and national legislation and regulations prevailing at that time. An ESIA may be required
before decommissioning commences. This will be agreed with GoU departments responsible at the
time.

Depending on the final land use agreed with the authorities, all or part of the site may need to be
rehabilitated. In such circumstances, the Project Proponents will also develop a monitoring
programme for completion criteria to verify that the sites are being returned to the agreed
representative state.

4.4 National Content

The Project Proponents are committed to promoting economic development and national content.
Implementing an industrial development is a long-term project which requires training, capital
investment and maintaining a steady level of activity.

The Project will take an integrated approach to National Content development as shown in Figure 16
which aims to capitalise on the development phase to build the capacity of the companies and that
will contribute to drive the growth of the Ugandan oil and gas industry and general economy.

The National Content strategy aims at enhancing the performance/capacity of Ugandan companies,
Ugandan manpower and registered entities in petroleum activiies so as to encourage local
investment and participation.

INTEGRATING TILENGA DEVELOPMENT AND PRODUCTION PHASES TO FOSTER
CAPACITY BUILDING AND TECHNOLOGY TRANSFER

High workforce & equipment demand during Tilenga development phase will be used to boost the
national capacity / capability for further use during the Tilenga production phase:

(7]
=
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=L with mobilisable local capocities
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E Implementation of capocity building programs (skills development, local 5MEs, ...)
Local market
saturation Development of infrastructures
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Increase of local employment and skills development

Figure 16: National Content Development
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4.5 Logistics & Procurement

45.1 Procurement

Preference will be given to source equipment and materials which meet the required Project
specifications from Uganda wherever possible. However, where this is not possible, plant and
equipment will be imported from overseas.

4,5.2 Personnel Transportation

It is estimated that 80% of crew changes will be made by road and 20% will be transported by air from
Entebbe Airport to either Bugungu or Pakuba airstrips every 4 weeks. Crew changes are expected to
be undertaken 6 days a week.

4.5.3 Traffic Routing

As Uganda is a land-locked country, the nearest entryway by sea for materials internationally supplied
is through East African coast lines where Mombasa Port in Kenya and Dar es Salaam Port in
Tanzania are located. These two biggest ports are at distance of approximately 1,400 km and 1,900
km from the Project respectively. Road transport will be the preferred transportation option, with
limited use of rail. All vehicles travelling to the Project Area south of the Victoria Nile will travel via the
Masindi Vehicle Check Point.

Within the Project Area, a ‘one-way’ traffic flow is proposed for safety reasons as shown in Figure 17
with the Kisanja-Park junction (R3) road being the main entry into the Project work site and the
Hoima-Wanseko through Biiso (R1) road being the main exit road from the site.

@ Tangi (north of the
jisa [E=====cemaaa Victoria Nil
Buliisa [€ i ! ictoria Nile)

i A
I
I
1
Biso 1

Masindi
Check Point
~110km
2> Hoima e v

Kampala, Kenya and
Tanzania

>

Figure 17: One-Way Traffic Flow In and Out of Buliisa

4.6 Waste Management

A Waste Management Plan will be developed and maintained for the duration of the Project; and will
address the anticipated waste streams, likely quantities and any special handling requirements. Any
waste transferred off-site will be sent to licensed waste treatment facilities for disposal.

The waste management facilities that will be deployed for each phase of the Project are anticipated to
include the following:

e Site Preparation and Enabling Works: At least two waste storage areas will be established
(Industrial Area and Tangi Support Base) to which waste from construction sites will be sent for
segregation prior to off-site disposal;

February 2019 30



Tilenga Project ESIA Non-Technical Summary

e Construction and Pre-Commissioning: All solid waste materials excluding cuttings / fluids from
drilling activities will be transported to the centralised Integrated Waste Management Areas
(IWMAs)4 for segregation and pre-treatment prior to off-site disposal. Cuttings and fluids will be
transported to a suitable and licenced facility;

e Commissioning and Operations: Waste will be stored and processed at the IWMA located south of
Victoria Nile; and

e Decommissioning: It is envisaged that additional waste storage areas will be established at key
locations to manage specific waste streams (e.g. fluids and solids from equipment cleaning,
demolition wastes, and general wastes).

4.7 Impact Mitigation Hierarchy

Due to the sensitive environment within which the Project is based, the Project Proponents have
considered potential environmental and social impacts as a key factor of the decision making process
as the design of the Project has evolved. The design of the Project has been developed with the IFC
mitigation hierarchy (as shown in Figure 10) being prominent in the decision making process of the
FEED engineers, where the preference is the avoidance of negative environmental and social impacts
avoid and then to minimise before restoring and finally offsetting.

471 Avoidance

The siting options considered for all Project components took into account both environmental and
social sensitivities. As a result, the chosen options avoided, where feasible, the more sensitive
areas/receptors where a greater impact would have been experienced. With regards to the Industrial
area and CPF, it was decided to establish one CPF for the Project, which would be located south of
the Victoria Nile to ensure the overall physical footprint within both the MFNP and Ramsar area were
minimised as far as practicable. With regards to Construction Camps, a decision was made to use
and expand existing camps to avoid further land take and disturbance to the local area.

4.7.2 Minimisation

The design of the Project was subject to further refinement to minimise the footprint of the key
components, in particular the well pads. The minimisation process further helped the Project to avoid
negative impacts that otherwise may have occurred. Minimisation consisted of both reducing the
number of individual components required for the Project as well as reducing the individual footprint
for each Project component. These two processes further helped the Project to avoid negative
impacts that otherwise may have occurred.

The following philosophy is being applied for the Project, overall reducing the associated footprint:
e The reuse of temporary facilities for life of field permanent facilities whenever it is possible; and

e The optimisation of overall footprint by applying synergies for all shared services as waste
handling, water supply, power supply, medical services etc.

4.7.3 Embedded Mitigation

In addition to minimisation of the Project footprint and avoidance of key environmentally and socially
sensitive areas, the Enabling Infrastructure and FEED design teams have also incorporated
embedded mitigation measures into the design of the Project to further reduce the impacts associated
with the Project. The potential impacts identified within the impact assessment sections of each
technical chapter in the main ESIA Report (and summarised in Section 6 of the NTS) are based on an
assumption that all the embedded mitigation measures will be implemented.

4 . o . ’ .
The location of the IWMAs is still under consideration as part of the Waste Management competitive call for tender process
and was not defined at the time the ESIA Report was prepared.
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4.8 Analysis of Alternatives

In accordance with the requirements of Uganda’s EIA Regulations (1998) (Ref.2) and IFC PS 1 (Ref.
3), an examination of the technically and financially feasible alternatives to achieve the Project
objective was conducted. These alternatives were considered during the development of Project and
have led to the validation of the Project as presented within the ESIA.

An overview of the optimisation of the locations selected for the key components of the Project and a
description of the approach to site selection and design development is provided in Chapter 4:
Project Description and Alternatives of the ESIA.

4.8.1 Project Zero Alternative

The zero alternative for the purposes of the assessment is the situation where the Project does not
proceed. Under the zero alternative for the Project there are no adverse environmental or social
impacts as there is no construction or operation of the Project. However, this would need to be
balanced against the fact that there would also be no beneficial impacts associated with the Project
not being implemented. The GoU has made the decision to explore the possibility of extracting oil
resources from the Albertine Graben since commercially viable oil reserves were discovered in 2006,
and has taken significant strides to ensure that the appropriate policies, institutions and legal
framework exist to harness the projected benefits of the Albertine Graben’s oil resources and
concurrently to ensure that the environment is managed sustainably.

The opportunity to enhance the national income of Uganda as a whole is considered in the national
interest and the option of not developing the Project was therefore discounted. However, there is a
clear commitment that all activities would be undertaken in an environmentally sustainable manner, in
line with all applicable Ugandan regulations. In addition, due to the sensitive environmental and social
context, the Project Proponents have expressed their commitment to the highest environmental and
social standards and have chosen to follow the IFC PSs.

4.8.2 Project Alternatives

A summary of the alternative options considered for some of the key Project components during the
development of the Project both during the early stages and within the FEED phase is presented
below. Further details on the alternative options assessed are presented in Chapter 4: Project
Description and Alternatives of the main ESIA Report.

48.2.1 Well Pads

A decision was made in the initial stages of the Project to limit the footprint within MFNP and that no
well pads would be located within the Ramsar site. However, for the Project to remain viable it is
necessary to develop fields located both North and South of the Victoria Nile.

The number of well pads has been optimised and reduced including by concentrating more wells onto
a well pad. The well pad size was minimised through refinement and optimisation of design, clustering
equipment etc. Well design was also modified to a slim design with the benefits of reducing the
volume of materials required and waste generated, thereby also reducing transportation
requirements.

4.8.2.2 Production and Injection Network

Although the location and routing of the Production and Injection Network has been primarily dictated
by the locations of the well pads; however the refinement of the routing has taken into consideration
social and ecological sensitivities as per the Avoidance Protocol. However, a key driver was technical
and safety requirements such as minimisation of geohazard risks on facilities in a very faulted area. In
consideration of the above, for example routing between JBR-01 and JBR-10 is not a straight line
based on the need to minimise crossing through preferred habitat for giraffe, lions and elephants.

Production flowlines, water injection flowlines and electrical and fibre optic cables have been grouped
together to minimise the overall footprint of the Production and Injection Network. An additional
pipeline for polymer has been removed from design. Should the polymer pilot be successful, the water
injection line will be used for polymer injection. This resulted in optimisation of the pipelines footprint,
use of fewer materials and one fewer crossing underneath the Victoria Nile.
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Given the ecological sensitivity of the Victoria Nile pipeline crossing area, the Project Proponents
committed to minimising the permanent above ground footprint of this component, resulting in the
selection of a trenchless solution. Of the trenchless solutions evaluated, HDD was selected based on
a number of factors including time and materials requirements and waste volumes generated.

48.2.3 Industrial Area

It was decided to establish CPF outside of the MFNP and Ramsar site. Furthermore, it was decided
that grouping the CPF and the other facilities located with the Industrial Area would have a positive
impact enabling the majority of supplies to be delivered to one location south of the Victoria Nile.

Two site options for the Industrial Area were considered and the location within Kasinyi village was
selected due to the lower physical and economic displacement, less inter-dependency on land and
lower expected long-term impacts for livelihood and resettlement.

The CPF plant layout optimisation is constrained by the need to maintain minimum safe separation
distances, however minimisation of the footprint is done as far as practicable, through optimising the
number of required facilities.

4.8.2.4 Water Abstraction System

Initially, three locations for the Water Abstraction System at Lake Albert were assessed. The chosen
option was selected in consideration of environmental and social sensitivities.

The footprint of the pipeline transferring water from the Water Abstraction System to the CPF has
been designed to utilise the existing Production and Injection Network RoW from the nearest well pad.

4.8.2.5 Victoria Nile Ferry Crossing

Four locations were initially considered for the ferry crossing, all of which required infrastructure to be
constructed within MFNP. The chosen option was selected due to the low risk of collision with the
existing Paara ferry (highest operational safety) and its avoidance of pristine and sensitive habitats
including important habitats for hippopotamus, Nile crocodile, roosting areas and watering holes for
elephants.

A Feasibility Study was completed to consider both a bridge and a ferry crossing as potential options
to cross the Victoria Nile. The weighting criteria included ecological sensitivity, impact on species of
conservation importance, condition of flora, resilience to anticipated Project impacts, impacts on soils,
crops and structures, and impacts on the local tourism industry. The ferry option was considered more
favourable across a number of the criteria.

5 STAKEHOLDER ENGAGEMENT

51 Overview

Stakeholder engagement is a continuous process and with the help of the Project Proponents
Community and Tourism Liaison Officers (CTLOs) communities in the Project Area have been
regularly consulted since the start of Project related oil and gas activities.

Consultation with stakeholders is a key aspect of the ESIA process and essential to building a longer
term ‘social licence to operate’. The Tilenga Project ESIA consultation process was designed to
comply with the requirements for public participation as prescribed in Uganda’'s EIA, No. 13 (1998)
(Ref. 2) and the IFC PS 1 (Ref. 3) and guidelines for stakeholder engagement.

The consultation process aimed to give stakeholders an opportunity to comment on the proposed
Project and share their apprehensions, grievances and concerns. Stakeholder feedback was an
essential part of the process of identifying real and perceived impacts and suitable mitigation and
enhancement measures.
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5.1.1 Stakeholder Engagement Plan

A Stakeholder Engagement Plan (SEP) was developed as part of the ESIA process and provides the
overarching framework for all engagement relating to the ESIA. It is a live document that was
regularly updated throughout the ESIA process. A Project SEP has also been developed by the
Project Proponents that will continue to be updated throughout the Project lifecycle.

5.1.2 Stakeholders

The Project Proponents welcome input from all interested parties, and have been actively engaging
with a broad spectrum of stakeholders via a number of consultants since the beginning of the Project.
Feedback received from stakeholders has been an important part of the planning, design and impact
assessment processes. Some of the stakeholder groups engaged to date includes:

¢ Ugandan local, national and regional governmental authorities;

o  Project-affected communities (PACs) and Project-affected People (PAPs) — both those whose
boundaries fall within the Project Areas and those outside the Project Area but who are likely to
be indirectly affected by the Project;

e Traditional and Religious Authorities;

e  Local businesses and tourism operators;

o Developers of Associated Facilities;

e (CSOs and NGOs;

e Academic and research organisations; and

e Intergovernmental organisations.

Within PACs, special efforts were made to identify potentially vulnerable groups such as women,
children, youth, elderly, persons with disabilities, migrants, minority ethnic groups others as described
in Social section (6.4).

A stakeholder database listing all identified stakeholders was developed as part of the ESIA and will
continue to be maintained and updated by the Project Proponents throughout the Project lifecycle.

5.2 ESIA Stakeholder Engagement Activities

Based on Ugandan EIA regulations (Ref. 2) and IFC PSs (Ref. 3), stakeholder engagements were an
integral part of the ESIA process (see Figure 18).

Review scoping
and issue ToR Baseline data
by NEMA — collection and
Approved assessment
APRIL 2016

Disclosure,
ESIA scoping review and

preparation

Impact

Internal review
assessment

approval of
ESIA by NEMA

Impact mitigation at design

Regular engagements with key stakeholders

Figure 18: Stakeholder Engagement during the ESIA Process
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Stakeholder engagements were undertaken during following phases:

5.2.1.1 Scoping phase

Scoping phase consultations were held with district and sub-county government representatives, and
representatives of government agencies and departments, as well as with tourism stakeholders,
CSOs and NGOs through small group and one-on-one meetings. Meetings took place in August-
September 2015. Consultations with villages were conducted via public community meetings.

5.2.1.2 Baseline data collection phase

Baseline data collection meetings were held national, regional and local government authorities,
traditional leadership, NGOs, Community Based Organisations (CBOs), service providers and PACs
in November-December 2017 and January-February 2017. The primary purpose of these meetings
was to gather baseline data, however, during meetings the opportunity was also taken to update
stakeholder on the Project and ESIA process and to note their feedback and concerns about potential
impacts (positive and negative) and mitigation options. Methods used for the SBS included semi-
structured interviews with majority stakeholders and focus group discussions with a sample of PACs.

5.2.1.3 Impact assessment phase

Consultations were undertaken at national and community level in January 2018. The stakeholder
engagement team presented updates from the Project and explained key findings from the ESIA
report, and stakeholders had the opportunity to comment on the preliminary findings from the ESIA
process and proposed mitigation measures. Stakeholder engagements were done in the form of
workshops and community meetings.

Meeting minutes and attendance were taken at all meetings and a record of questions and comments
was recorded and logged in a Project Issue and Response Register, which enabled stakeholder
perceptions and concerns about the Project and the ESIA process to be fed back into the ESIA and
Project design process.

p U 4

Community Meeting in Gotlyech ' Community Meeting in Kigweré South East

N

Stakeholders reading printed leaflets
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Meetin in Kakoora viIIag ' Meeting in Bugana-Kichoke village
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5.3 How Information from Stakeholders Helped the ESIA Process

Comments and feedback received from stakeholders to date have informed the ESIA Report in many
ways. Input from stakeholders has been incorporated into baseline studies, and helped to guide the
identification and assessment of potential impacts, as well as mitigation and management measures,
where necessary. The main issues and concerns raised by stakeholders included potential impacts to
health, safety and the environment, disruption to livelihoods (e.g. fishing, farming and tourism),
resettlement and compensation, use of local labour and businesses, communication and Project-
induced in-migration. All of the issues raised have been considered as part of the impact assessment
within the ESIA in the development of suitable mitigation measures to reduce negative impacts and
enhance beneficial impacts.

54 Ongoing Engagement

Stakeholder engagement will continue over the life of the Project, including throughout site
preparation activities, construction, operations and decommissioning. Stakeholders will be able to
provide feedback and receive responses to questions and comments from the Project Proponents
and their contractors and consultants. The Project Proponents have established a formal complaints
procedure (also known as a Grievance Mechanism) to ensure that grievances are addressed through
a transparent and impartial process. The grievance procedure has been and will continue to be
disclosed to the public via individual or group meetings and via printed material.

6 IMPACT ASSESSMENT SUMMARY

The following sections summarise the key impacts that have been identified and assessed in the main
ESIA Report for the Project. This includes:

e A summary of the relevant baseline characteristics;

e The identification and assessment of potential impacts;

e A brief summary of the key additional mitigation measures to
avoid or address potential Project impacts; and

e Overview of the residual impacts and conclusions. Grievance Procedure

. A Grievance Procedure is in
6.1 Project Phases place for the Project.

L . . . Leaflets explaining the
Potential impacts have been assessed in detail for the Site process are available to local

Preparation and Enabling Works; Construction and Pre- communities
Commissioning; and Commissioning and Operations phases of
the Project. For each subject matter, potential impacts have been
assessed in accordance with the methodology presented in
Section 3 unless otherwise specified.

Potential impacts arising from the Decommissioning Phase of the
Project have not been assessed in detail and have been
considered at a high-level in the main ESIA Report as the
planned Project lifetime is more than 25 years. Plans for the
decommissioning are not detailed at this stage. In addition, within
this time period there may be changes to statutory
decommissioning requirements, as well as advances in
technology and knowledge so at this stage the full extent of the
decommissioning requirements are not known.

The following sections are organised by topic, and focus on the

more important or interesting results of the ESIA process. For a THE GRIEVANCE
full and detailed review of the impact assessment for each topic, PROCEDURE
please refer to the main ESIA Report. e b e e
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6.2 Physical Environment

The physical environment assessment covers potential impacts related to the non-living environment,
including air quality and climate; noise and vibration; geology and soils, hydrogeology; surface water;
landscape and visual, and waste.

6.2.1 Air Quality and Climate

6.2.1.1 Baseline

Based on data from a series of meteorological stations located in the region, the regional climate can
be characterised as generally hot and humid. It has average monthly temperatures varying between
27 degrees Celsius (°C) and 31°C and consists of a double rainy season resulting in annual rainfall
ranging between 1,000 millimetres (mm) and 1,500 mm.

The review of both primary data and data from secondary sources indicates that baseline air quality in
the region is of a good standard and that most measured concentrations are significantly below the
applicable national and international air quality standards. The survey did identify, however, that
ambient concentrations of particulate matter (<10 micrometres) were elevated above the relevant air
quality standards for annual and daily mean averaging periods. This is due to the often arid nature of
the Project Area (outside of the wetter months), rather than existing sources of urban or industrial
emissions.

6.2.1.2 Potential Impacts

Representative human health and amenity sensitive receptors were selected to identify the likely
worst case impacts associated with emissions to air from the Project at locations where there is
relevant exposure (see example in Figure 19). These locations comprise residential dwellings,
schools, and medical facilities that are located within the potential range of air quality impacts from
Project sources. Receptor sensitivity is determined by the standard of air quality that is currently
experienced and the use of the land at that location. Representative ecological receptors were also
selected for consideration in this assessment MFPA, including MFNP, Bugungu Wildlife Reserve,
Budongo Forest Reserve, and Karuma Wildlife Reserve.

The potential air quality impacts which were assessed and modelled (taking into account
implementation of the embedded mitigation measures) included the following:

e Emissions of dust and particulate matters associated with the storage, handling, and manipulation
of potentially dusty materials and movement of construction vehicles on public roads;

e Combustion emissions from the operation of Non-Road Mobile Machinery (NRMM);

e Emissions of Volatile Organic Compounds (VOCSs) during construction and operation of well pads
and the CPF;

e Emissions of odour from the storage of waste material prior to removal from the Project area;
e Vehicle emissions from construction-related vehicle movements; and
e Energy generation plant exhaust emissions.

The potential significance of identified impacts prior to the implementation of additional mitigation
measures were assessed to range from Low Adverse to Moderate Adverse.

The estimated greenhouse gas emissions (GHG) associated with the Project were also assessed as
these are the atmospheric emissions that have the potential to cause climate change, according to
the general scientific community. The Project activities which could generate GHG include vehicle /
machinery emissions, embodied carbon in construction materials, and the loss of carbon stock
sources during site clearance activities, as well as GHG emissions during the operations of the
Project. Taking a conservative assumption that the atmosphere and climate is of high sensitivity to
change in GHG emissions, as suggested by the general scientific community, the impact significance
of GHG emissions was judged to range between Insignificant and Moderate Adverse.
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6.2.1.3 Mitigation and Management

The design of the Proposed Development incorporates a number of embedded mitigation measures
to minimise impacts on air quality. For example, diesel generator(s) will be located in the Industrial
Area for the provision of power and small diesel generator packages will be used for all other work
sites to provide power for small items of equipment such as pumps/compressors. There will be no
routine flaring during normal operations. And a Vapour Recovery Unit will be located at the CPF to
process gases generated. The Project Proponents will also ensure the implementation of a Dust
Control Plan.

A number of additional mitigation measures will be adopted during all phases of work to minimise
potential impacts to air quality. The key additional mitigation measures which will be employed to
reduce risks include use of dust suppressants (including water), utilising dust catchers around dusty
activities when practicable, prohibiting unnecessary idling of plant, conducting regular maintenance of
plant to ensure efficiency, enforcing low speed limits for NRMM in working areas and storage of
odorous waste in sealed containers prior to off-site disposal.
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Figure 19: Air Quality Sensitive Receptors around the Industrial Area
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6.2.1.4 Residual Impact and Conclusions

During the preparation of the ESIA a number of potentially significant impacts to air quality were
identified; however, through implementation of the identified additional mitigation measures the
significance of the impacts will be reduced. Residual impacts to air quality have been assessed as
Low Adverse significance.

The GHG calculations performed did not take into account the planned restoration of the affected land
within the Project Area after decommissioning which should help offset some of the negative impacts
through reintroduction of vegetation cover that will act as a future carbon stock source. The
reinstatement is a commitment by the Project Proponents and will be managed through the
implementation of a Construction Environmental Management Plan to ensure that the overall residual
impact can be classed as Low Adverse significance.

The results of the impact assessment indicate that implementation of the embedded and additional
mitigation measures will be adequate to address potential impacts on air quality as a result of the
Project.

6.2.2 Noise and Vibration

6.2.2.1 Baseline

Baseline noise conditions were derived using a combination of secondary data obtained from a
desktop review of previous studies in the Project Area, and baseline surveys conducted by the ESIA
consultants and others within the Project Area between 2014 and 2017.

The results of the primary baseline survey conducted by the ESIA consultants in 2016 at selected
Project component locations generally showed daytime baseline noise levels of 35 to 40 decibels
dB(A) Leg (A-weighted, equivalent sound level) with increased background noise levels of 40 to 45
dB(A) Leq at measurement positions located close to towns. Noise levels were below maximum
permissible noise levels for general environment under the National Environment (Noise and Vibration
Standards and Control) Regulations, which can be attributed to the overall absence of significant
anthropogenic noise sources (e.g. road, air, rail traffic) across the Project Area. While noise from
residents of homesteads and villages was audible at most positions, the dominant noise source at
most locations was from insects, birds and wind rustling through vegetation.

Night-time levels were shown to be higher than daytime noise levels (ranging from 33 to 49 dB(A)
Leg). Based on site observations, this was due to the increased noise from insects during night
periods. Night time noise levels for locations other than Well pad JBR-06 were above the maximum
permissible noise levels for general environment under the National Environment (Noise and Vibration
Standards and Control) Regulations. Similar results were noted during other surveys, with noise
levels in the range of 30 to 45 dB(A) Leq in isolated areas (e.g. within the MFNP or inside the Ramsar
Site) and influenced mainly by natural sources, and higher noise levels (50 to 70 dB(A) Leg) in the
vicinity of more built-up areas and along main roads, attributed to the operation of diesel generators,
human presence and vehicle traffic.

The desktop review of previous studies indicated that there were no existing sources that were
considered to generate significant levels of vibration within the Project Area, and no perceivable level
of ambient vibration was observed during attendance at site.

6.2.2.2 Potential Impacts

Receptors were identified for each Project component and assessed for their sensitivity. The identified
noise and vibration receptors included hospitals, recreational sites, residential areas, tourist lodges,
field camps, and offices. When assessing night-time noise and vibration impacts, only residential
properties and hospitals are considered occupied and thus sensitive to impacts.
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Figure 20: Example Noise Contour (Well Pad Drilling Night-time Noise)

6.2.2.2.1 Noise

To assess potential noise impacts, noise contour plots were generated for Project components during
each phase to illustrate predicted noise emission levels experienced at a height of 1.5 m above
ground level. An example of the noise contour plots is shown in Figure 20. The modelled noise levels
for the Project components were screened against the relevant guidelines listed below, with the level
of exceedances of the criteria defining the magnitude of impact:

e Operational Site Activity Noise Criteria: Based on a combination of Ugandan regulations, World
Health Organisation (WHO) Guidelines and IFC criteria (e.g. daytime guideline levels of 50 to 55
dB Laeq,16n @and night-time guideline levels of 35 to 45 dB Laeq,on fOr residential receptors; and

¢ Road Traffic Noise Criteria: Road traffic is an existing source of noise, and human receptors are
less sensitive to changes in noise level of an existing source than they are to the introduction of a
new noise source; therefore, the criteria for determining the impact magnitude is more lenient
than criteria used for the assessment of site activities that introduce a new noise source. The
assessment criteria used are based on IFC Guidelines stating that noise should not increase by 3
dB at the nearest receptor and WHO Guidelines stating that a significant increase in noise is
typically equivalent to a greater than 5 dB increase.

6.2.2.2.2 Vibration

The assessment of vibration impacts is undertaken through the consideration of the specific level of
vibration from a source associated with the Project at which annoyance or structural damage
becomes an issue; therefore, the assessment of vibration impacts is not dependent on the baseline
ambient level of vibration so an assessment of baseline ambient levels of vibration was not
considered necessary. The impact assessment for vibration utilised estimated Peak Particle Velocity
(PPV) vibration levels, based on guidance contained in BS 5228-2 (Ref. 6). High levels of vibration
may cause human annoyance and damage to building structures; however, levels of vibration that
may cause building damage are far in excess of those that may cause annoyance. If vibration levels
are controlled to those specified by significant human annoyance then it is unlikely that buildings will
be damaged by Project induced vibration.
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The significance of potential noise and vibration impacts prior to the implementation of additional
mitigation measures were assessed to range from Insignificant to High Adverse.

6.2.2.3 Mitigation and Management

The design of the Proposed Development has incorporated a number of embedded mitigation
measures to minimise potential impacts on noise and vibration, especially during the more sensitive
night-time periods, including ensuring that working hours will be based on the normal work day in line
with Ugandan law, As per base case, there will be no routine nightshift activities associated with the
Site Preparation and Enabling Works Phase, except in the case of an emergency event. With
exception of HDD and drilling activities, construction in and around watercourses and waterbodies will
not be undertaken at night. For the Commissioning and Operations phase at the CPF, equipment will
be designed to achieve occupational noise level compliance of 85dBA at 1 metre (which is an industry
accepted standard).

A number of additional mitigation measures will be adopted during all phases of work to minimise
potential impacts from noise and vibration. These include use of noise abatement measures such as
silencers and mufflers on equipment, acoustic barriers and enclosures during high-noise generating
activities at locations with sensitive receptors nearby; selection of low-noise rated machinery /
generators; restrictions on night-time working and driving; road maintenance to minimise noise from
surface irregularities; shutting down equipment, machinery and vehicles when not in use to minimise
idle time; and monitoring of noise and vibration levels associated with Project activities at nearby
sensitive receptors by the Project Contractor (as part of the Environmental Monitoring Programme).

6.2.2.4 Residual Impact and Conclusions

Through the adoption of design controls (embedded mitigation) and the implementation of additional
mitigation measures, residual impacts from noise and vibration during all phases of the Project have
generally been assessed as Insignificant or Low Adverse significance with the exception of the
following activities which have been assessed to have Moderate Adverse significance:

e Construction and Pre-Commissioning Phase — Night-time Well Pad Drilling Noise;

e Commissioning and Operations Phase — Night-time CPF (Option 2) for the scenario of site layout
with high noise generating plant located in the northeast of the site, which is the nearest location
to receptors; and

e Commissioning and Operations Phase — Night-time Well Pad Noise.

Of the identified residual significant (Moderate Adverse) impacts, it is considered that the potentially
significant CPF noise impacts can be designed out through selection of the CPF (Option 1) layout with
high noise generation equipment located further from the receptors, and it is proposed that additional
noise modelling for well pad sites is undertaken once the final locations of the plant items is known to
identify if significant impacts can be suitably reduced/ offset. The results of the impact assessment
indicate that implementation of the embedded and additional mitigation measures will be adequate to
reduce potential impacts from vibration and the vast majority of impacts from noise.

6.2.3 Geology and Soils

6.2.3.1 Baseline

The Project Area is located at the northern end of the Albertine Graben, a rift basin defined by a
series of faults within the East African Rift System. The sedimentary sequence of the Albertine
Graben and Albertine Nile formation is up to 4 km thick beneath the Project Area and largely
comprises Tertiary river delta and lake deposits. The Albertine Graben sedimentary deposits that exist
at depths of more than 2 km form the main hydrocarbon-bearing sequence beneath the Project Area
(see Figure 21).
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Figure 21: Schematic Geological Cross-Section across the Project Area

The most dominant soil type in Uganda is ferralitic soil which forms in humid locales as a result of
chemical weathering and decomposition of organic materials. Previous soil surveys confirmed the
presence of ferralitic soils with variable permeability and, in some cases, severe signs of erosion in
the CA-1/EA-1Aand LA-2 North. Soils in the North Nile area include fine acidic, loam sand-silty soil
and soils in the South Nile area of CA-1 and LA-2 North are characterised primarily as sandy clay
loams and clay loams. Greyish black, acidic sands generally occupy rivers and valleys of the South
Nile area. Soils and sediments within river valleys in LA-2 North comprise peaty sands and clays as
well as clay loams overlaying murram and ironstone. Mapped soils within the area are illustrated in
Figure 22.

Two oil seeps are reported to lie within the Project Area in the CA-1 block on the Victoria Nile near
Paraa (Ref. 7). The presence of these oil seeps indicates that mature, organic-rich source rocks are
present in the Albertine Graben, and that some of them have generated and expelled oil (PEPD,
2008) (Ref. 8). However, during surveys conducted for this ESIA the seeps were not observed.

Soil analytical results were all below United Kingdom (UK) and United States Environmental
Protection Agency (USEPA) health criteria, which were used in the absence of Ugandan standards.
No evidence of major contamination was recorded in any of the areas investigated but low levels of
contaminants were identified in some areas, likely due to natural background levels or human activity
(e.g. burning of coal / wood, use of vehicles). Naturally-occurring elevated total petroleum
hydrocarbon concentrations were recorded in samples collected in the vicinity of the identified oil
seeps.

6.2.3.2 Potential Impacts
The potential impacts on soils which were assessed were:

e Soil Compaction can result from the movement of heavy machinery or stockpiling (i.e. laydown) of
equipment or excavated soils, and soils in the Project Area were identified to be susceptible to
compaction; especially during wet conditions;

e Soil Erosion may be exacerbated by construction activities, in particular the clearance of topsoil /
vegetation when preparing ground surfaces for construction, stockpiling of loose material, and
vehicle and equipment movement over unpaved surfaces. During heavy rain events, excessive
storm water flows from site drainage can cause erosion of discharge channels and discharge
points. Soils in the Project Area were identified to be moderately susceptible to erosion; and

e Soil Quality impacts may result from accidental spills or leaks of waste, fuels, chemicals, or oils
from Project vehicles, equipment, and storage tanks throughout the life of the Project. The
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potential impacts of soil contamination are expected to be localised, however if not appropriately
and immediately cleaned-up then contaminants could be carried or leached to surface and
groundwater sources respectively. Impacts to soil quality from the release of contaminated
materials to ground may also potentially impact the health of construction and maintenance
workers or local residents / wildlife utilising land which has been contaminated.

The potential significance of identified impacts prior to the implementation of additional mitigation
measures were assessed to range from Insignificant to High Adverse.

6.2.3.3 Mitigation and Management

The design of the Proposed Development has incorporated a number of embedded mitigation
measures to minimise potential impacts on soils. These focus on spill prevention and providing
appropriate containment and include for example: all fuels and hazardous materials will be stored
within appropriate bunds and drip trays. Dedicated procedures will be developed for fuel and
hazardous material transfers and personnel will be trained to respond. Spill kits will be available at all
storage locations. The pipelines will comprise carbon steel with adequate corrosion allowance built
into material specifications (wall thickness) to prevent leaks, and an anticorrosion coating will be
applied for external protection and a corrosion inhibitor will be injected for internal protection. As well
as leak prevention and response, the design has sought to protect soil quality. The top soils will be
removed to a required depth; material will be temporarily stored areas within designated areas.
Material from trenching activities will be stored within the pipeline Right of Way and used as backfill.
Options for the reuse of uncontaminated excess subsoil material will be assessed during detailed
engineering e.g. borrow pit restoration. Through detailed design, the Project will ensure the
generation of excess material is minimised. All temporary facilities, including temporary access roads,
will be restored after they are no longer required after use; in line with Site Restoration Plan.

A number of additional mitigation measures will be adopted during all phases of work to minimise
potential impacts to soils and human health. These include establishing environmental monitoring
programmes, developing health, safety and environment policies and procedures, minimising the
extent of removal of vegetation and soil cover, appropriate storage of potentially hazardous materials
and use of secondary containment, minimising stockpile and storage areas, and ensuring installation
of appropriate drainage schemes.

6.2.3.4 Residual Impact and Conclusions

Through the adoption of design controls (embedded mitigation) and the implementation of additional
mitigation measures, all residual impacts on soil and human health receptors during all phases of the
Project have been assessed as Insignificant or Low Adverse significance.

The results of the impact assessment indicate that implementation of the embedded and additional

mitigation measures will be adequate to address potential impacts to soils and to human health (from
soil quality impacts) as a result of the Project.
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Figure 22: Mapped Soil Type
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