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PREAMBLE  
 

The Final Terms of Reference (ToR) for EEPGL Liza Phase I Development Poject was 
prepared in consultation with the Consultancy Firm, Environmental Resources 
Management (ERM), which has been approved by the Environmental Protection 
Agency (EPA) to undertake the Environmental Impact Assessment.  

The ToR has been developed to guide the preparation of the Environmental Impact 
Assessment and outlines the requirements of same. Further, the ToR has 
incorporated the concerns/issues/suggestions garnered during the 28 -day Public 
Notification Period and Public and Sector Scoping Meetings conducted for the 
Project.   
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1.0  Introduction  

The Environmental Protection Agency (EPA) received an application for 
Environmental Authorization from Esso Exploration and Production Guyana Limited 
(EEPGL) on July 5, 2016 for  the first phase of development of the Liza Project in the 
eastern half of the Stabroek Block (hereafter referred to as the Liza Phase 1 
Development Project, or the Project). This Application was made in accordance with 
Section 11 (1) of the Environmental Protection Act  (hereafter EPAct Cap 20:05).The  
Projectseeks to develop oil reserves from the Liza field located in the eastern portion 
of the Stabroek Block. Based on exploration and assessment activities in the Stabroek 
Block, including t hree exploration wells (Liza -1, Liza-2, and Liza-3 respectively), 
EEPGL believes these reservoirs1 potentially contain a recoverable resource of 
between 0.8 and 1.4 billion oil equivalent barrels. The EPAhas determined that there 
couldbe significant environmental impacts from Project activities.  In this regard, an 
Environmental Impact Assessment (EIA) is required inaccordance with Section 11 of 
the EP Act (Cap. 20:05) inorder to inform  a decision to approve or reject the Project.  
The EIA has to be prepared in compliance with an approved Terms of Reference 
(ToR).   

2.0  Purpose of the Terms of Reference  

The purpose of this ToRis to guide the scope, content, and process to understand the 
potential impacts and the measures that should be taken to mitigate the significant 
impacts and benefits associated with the proposedProject. 

While every attempt has been made to ensure that thisToRaddressed all of the major 
issues that can be associated with a development of this nature, it is not exhaustive 
and should not be interpreted as excluding matters which may be deemed significant 
and/or  currently unforeseen that may emerge as significant during the course of 
preparation of the EIA . 

3.0  Objectives of the Environmental  Impact Assessment  

The objectives of the EIAare to:  
 

¶ Describe the components and activities of the Project includ ing:  

o Development drilling, including well design and drill ships ; 
                                                           
1
a subsurface pool of hydrocarbons contained in porous or fractured rock formations 
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o Subsea Umbilicals, Risers, and Flowlines (SURF); 
o Floating Production, Storage, and Offloading (FPSO) vessel, including topsides 

facilities and the vessel mooring system; 
o Installation, hookup, and commissioning ; 
o Production operations, including offloading tankers ; 
o Onshore support, including shorebases; 
o Marine and aviation support vessels and equipment; and 
o End of Phase 1 operations (decommissioning). 

¶ Describe the existing conditions within the Projectôs Area of Influence (AOI).  The 
EIA will be prepared based on the results of available research, studies, and data, 
as appropriate, with further studies being conducted where necessary and 
practicable (see Section 7 of this ToR).  Limitations, if any, of available 
information that ma y influence the conclusions of the EIA should be identified. 
The AOI may vary by resource or by impact, and would not necessarily be limited 
to the Liza Project Development Area (PDA) or the Stabroek Block.  More details 
on the extent of the AOI are presented in Section 6.1. 

¶ Identify and a ssess the potential direct and indirect environmental and 
socioeconomic impacts that could credibly result from the Project  during the 
drilling , installation, production , and decommissioningstages using a risk-based 
assessment process described in Section 8. 

¶ Describe a strategy to managethose identified significant adverse impacts of the 
Project as defined using the Risk Matrix provided in Figure 8.1. 

¶ Characterize potential positive benefits of the Project. 

¶ Evaluate the cumulative impacts from this proposed development, other on-going 

developments (e.g., exploratory drilling) and further proposed activities within 

the AOI and surrounding environment.  

¶ Recommend monitoring to assess the effectiveness of the managementstrategy. 

¶ Provide the factual and analytical basis required by EPA and the Guyana Geology 
and Mines Commission (GGMC) to make an informed decision on EEPGLôs 
Application for Environmental Authori sationto permit the Project.  

 
Environmental Resources Management (ERM), which is an international 
environmental and social consulting firm, has been approved by the EPAto serve as 
the independent consultant to prepare the EIA . 

4.0  Description of the Project  and Alternatives  

Phase 1 of the Project will consist of the drilling of approximately 17 development 
wells (including production, water injection, and gas re -injection wells)  installation 
and operation of SURF equipment, and  the installation and operation of a FPSO 
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facility in the eastern half of the Stabroek Block.  The Project information presented 
in this section is based on conceptual design and will be further defined as the EIA 
progresses.  The process of drilling the development wells will be similar to the 
drilling programs for the Liza -1, Liza-2, and Liza-3 exploration campaigns.  The 
development wells, as depicted in Figures 4.5 and 4.7, and described in Section 4.5,  
will be drilled in a to -be-determined order, with time in between each well for any 
ancillary processes (see Section 4.5.4) and mobilization between well sites.  The exact 
sequence of development well drilling has no environmental significance. The Project 
will involve onshore facilities and marine/aviation services to support development 
drilling , installation of the FPSO/SURF facilities,   production operations , and 
decommissioning stages of the Project.  

4.1 Project Area  

Figure 4.1 illustrates the location of the Liza field within the Stabroek Block, which is 
located approximately 190 kilometers( km) (120 miles [mi] ) northeast of Georgetown, 
Guyana.   

Figure 4.2 illustrates the preliminary conceptual layout of the FPSO, the SURF 
equipment, and the drill centers within the PDA, as well as their proximity to the 
Liza-1, Liza-2, and Liza-3 exploration wells.  

The exact locations of the future development wells have not yet been finalized, 
however, the wells will be drilled from two main drill centers 2.  During drilling and 
installation of the FPSO/SURF facilities, work may be performed in a subsea area 
within t he PDA that could potentially cover an estimated 4,500-5,000  hectares (ha).  
Much of this subsea area will not be physically disturbed, except where the SURF 
equipment and the FPSO mooring system are sited as shown in Figure 4.2. 

During the FPSO production operations stage, work may be performed on the surface 
of the ocean within the PDA that could potentially cover an estimated 4,500-5,000 
ha.  As further described in subsequent sections and shown in Figure 4.3, some of the 
ocean surface may have operational constraints, which will  restrict unauthorized 
vessels from entering a defined marine safety exclusion zone during drilling and 
production operations . While Figure 4.3 shows four marine safety exclusion zones 
around the drilling locations, only  up to two drill ships would be  potentially  operating 
simultaneously. The safety exclusion zones for the large installation vessels are not 

                                                           
2
For the purposes of this ToR, a drill center is defined as a group of wells (including production, water injection, and/or 

gas re-injection wells) clustered around one or more manifolds.  Each drill center incorporates separate manifolds which 

are separated by several kilometers and aredesigned for production or injection.  For example, Drill Center 1 will be 

separated into1-P (production) and 1-I (injection) components. 
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specifically denoted on Figure 4.3; however, exclusion zones similar to those for the 
drill ships will be maintained for t hese vessels while working in the PDA. 
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Figure 4.1 Location of the Liza Project Development Area within the Stabroek Block  
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Figure 4.2  Subsea Project Development Area for FPSO Installation, 

SURF, and Drill Centers within Stabroek Block  

 

NOTE: Locations in figure subject to change. 
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Figure 4.3 Surface Project Development Area for FPSO and Drill 

Centers within Stabroek Block  

 

NOTE: Locations in figure subject to change. 
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4.2 Project Schedule  

At this time, the Project schedule for the proposed Project is still being developed.  
The Project life cycle for Phase 1 will include engineering, development drilling, 
installation, hook -up, commissioning, start -up, operations and maintenance, and 
decommissioning.  The engineering stage will include design, Front-End 
Engineering and Design (FEED), and detailed engineering.   The execution stage 
will  include procurement, fabrication and construction, drilling, installation, 
hook-up, commissioning, and start-up. Operations and maintenance will follow 
start-up, and will be the longest stage of the Project.  

Figure 4.4 provides a preliminary schedule for  the major Project components and 
activities.  As depicted in Figure 4.4, initial oil production is planned for mid -
2020.  To support this goal, development well drilling from up to two drill ships 
is planned to start in early 2019, with the potential for mobilization in 2018, and  
the installation of the subsea components and the FPSO to follow.  Production 
will continue for at least 20 years.  The milestones are still being refined and are 
subject to change.   

This schedule provides for simultaneous development drilling and FPSO/SURF 
production operations, which will involve bringing the initial production wells 
online as subsequent development wells are being drilled. 

Figure 4.4 Preliminary Project Schedule  

 

 

4.3 Project Workforce  

Preliminary workfo rce estimates are provided in Table 4.1.  These estimates have 
been slightly revised (especially for Mobilization , Installation, and Hookup and 
Production Operations) since submittal of the Application for Environmental 

FPSO

SURF

Logistics

FPSO/SURF Installation

Hook-up & Commissioning

Development Drilling

Startup

Production

2016 2017 2018 2019 2020

Liza Phase 1 Project - Preliminary Schedule

Engineering

Engineering

Shorebase Support

SURF & FPSO Installation

HU&C

Engineering

Fabrication

Manufacturing and Transportation

Procurement

Tow

Drilling (up to 2 Drill Ships)



 

 9 
 

 

Authori sation and will be further refined following selection and contracting for 
the drill ship, FPSO, SURF installation, support vessels, and shorebase support 
facilities.  The current plan is to conduct primary support activities from 
shorebases in Guyana and Trinidad and Tobago.  

Table 4.1 Workforce Estimates  

Project Stage  Estimated Workforce  

Development Well Drilling  

Approximately 600 Persons at peak 
utilizing up to two Drill Ships .   
 
(Dependent upon final drill ships 
and support vessels selected) 

FPSO and SURF Mobilization,  

Installation,  and Hookup    

Approximately 600 Persons at peak. 
 
(Dependent upon final 
construction / installation and 
support vessels selected) 

Production Operations, including FPSO 
and conventional tanker  

Approximately 100 -140 Persons at 
peak (an additional 25-30 Persons 
would be onboard the tanker). 
 
(Dependent upon conventional 
tanker schedule) 

Decommissioning Approximately 60 Persons at peak 
 

In addition to the offshore components, there will also be personnel providing 
shorebase and marine logistical support onshore(approximately100-150), some 
of whomwill  be Project dedicated while others will be shared resources.  The 
onshore logistical support staff will ramp up gradually through the mobilization 
and installation stage until reaching a peak during the development drilling 
campaign and FPSO/SURF installation activities, and then will diminish during 
FPSO/SURF production operations.  The logistical support onshore staff is 
expected to increase again briefly during decommissioning. 

4.4  Overview of the Development Concept  

4.4. 1 Development Concept  

The Liza field will be developed during Phase 1 with approximately 17 
development wells drilled from two drill centers, each with separate production, 
gas, and water injection manifolds.  Figure 4.5 represents the preliminary field 
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layout of the proposed Liza field development, which includes the development 
wells, SURF, and a spread-moored FPSO vessel.  The facility layout will continue 
to evolve during the design development process.  The various components 
included in Figure 4.5 are further described in the relevant Drilling, SURF, and 
FPSO sections. 
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Figure 4.5 Preliminary Liza Phase 1 Field Layout  
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The development wells include production wells, water injection wells, and gas 
re-injection wells.  A portion of the associated gas produced from the reservoir 
will be used onboard the FPSO as fuel gas, and the remaining balance will be re-
injected back into the reservoir via the gas re-injection wells during Phase 1.  
Alternative means of gas disposition for future phases are being studied and will 
be described in a separate environmental authorization .  Water injection will be 
used as needed to maintain reservoir pressure for optimal production over the 
life cycle of the Project.   

The Liza field will be developed using a spread-moored FPSO (see Section 4.7).  
The FPSO will be a converted double hull Very Large Crude Carrier (VLCC) that 
will support the to psides facilities, process the produced fluids from the 
production wells, and store the processed crude oil.  Offloading of the processed 
crude oil for export will occur directly to conventional tankers in a tandem 
configuration.  Subsea production, gas, and water injection wells and manifolds 
will be tied back directly to the FPSO via flowlines and risers (see Section 4.6). 

4.4. 2 Applicable Codes , Standards , and Management Systems  

The various aspects of engineering design and operations will be carried out 
according to applicable Guyana statutory requirements, applicable international 
design codes and standards, applicable EEPGL and contractor design 
specifications, the EEPGL Operations Integrity Management System (OIMS)3, as 
well as the EEPGL Safety, Security, Health, and Environment (SSHE) 
policies4.EEPGL and its contractors will have a structured management system to 
verify the ongoing application of all necessary codes, standards, procedures, and 
management systems.   

The EIA will describe how EEPGL intends to conduct business in a manner that 
is compatible with the environmental and economic needs of the communities in 
which it operates, and that protects the safety, security, and health of its 
employees, those involved with its operations, its customers, and the public.  
These commitments should be documented in its management systems, policies, 
and plans.   

  

                                                           
3
http://corporate.exxonmobil.com/company/about-us/safety-and-health/operations-integrity-management-system 

4
 The SSHE policies are part of theoverallStandards of Business Conduct policy: 

http://corporate.exxonmobil.com/en/company/about-us/guiding-principles/standards-of-business-conduct 

http://corporate.exxonmobil.com/company/about-us/safety-and-health/operations-integrity-management-system
http://corporate.exxonmobil.com/en/company/about-us/guiding-principles/standards-of-business-conduct
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4.5 Drilling and Well Design  

4.5.1 Drilling Program  

The Project is considering an option  to utilize up totwo drill ships , similar to the 
drill ship shown in Figure 4.6, operating simultaneously  during Phase 1 to drill 
the development wells.  Drilling operations may occur prior to, during, and after 
the installation of the FPSO and SURF components.  

Figure 4.6  Typical Drill Ship  

 

 

During the drilling process, drill ships will require various tubulars, instruments, 
and devices (collectively referred to as the drill string) to conduct the well 
construction process: drilling the borehole, running and cementing casings, and 
installing t he completion and production tubing.  The drilling program will 
employ high-angle and extended reach drilling technologies.  These technologies 
allow wells to reach targets up to 4 km from the drilling seabed location.  The 
wells will be clustered around two drill centers rather than distributed over the 
producing reservoir.  This approach reduces the number of drilling locations, 
thereby reducing the area potentially affected by drilling operations 
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including discharged drill cuttings 5.  The planned development drilling program 
and its cuttings management approach is consistent with industry practices, 
protective of the environment , and has previously been the basis for the Liza-1,  
Liza-2, and Liza-3 exploration wells.  

4.5.2  Typical Well Design  

Once the borehole is started for a well, pipe (also known as casing) must be run 
(inserted) into the borehole and cemented in place (to keep the well from 
collapsing and to seal the casing to the formation).  Various sized casings will be 
progressively set as the wells are drilled deeper.  The size and strength of the 
casings to be used in the design of the well takes into account the peak reservoir 
temperature and pressure conditions that may be encountered during drilling 
and during production operations when the wells are flowing reservoir fluids.  
After each casing (conductor and deeper strings) is installed, pressure and 
integrity testing will be performed according to standard industry practices.  A 
provisional well program and design, including casing types and sizes, setting 
depths, drilling fluid types, and discharge locations for the development drilling 
program is shown in Figure 4.7. 

The first (i.e., most shallow) section of each well, also known as the Structural 
casing section, will be jetted or drilled with seawater.  Drilling fluids and cuttings 
from this section will be discharged to sea just above the seafloor  per standard 
industry practice.   

For each subsequent section of the well to be drilled, the drill string will be 
removed and the casing will be lowered into the hole to prevent its collapse.  Wet 
cement will then be pumped down the casing and forced into the annular space 
between the hole and the outside of the casing, and into the annular space 
between the present and previously set casing.  The casing will be pressure tested 
before drilling the next hole section.  

The Conductor casing, which is designed to hold back seabed surface soils and 
support the weight of the entire well, is then set and cemented back to the seabed.  
Drilling fluids and cuttings from this section will be discharged to sea just above 
the seafloor per standard industry practice.  

                                                           
5
Drill cuttings are the broken bits of solid material produced as the drill bit advances through the borehole in the 

rock or soil.  The cuttings are usually carried to the surface by drilling fluid circulating up from the drill bit. 
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A drilling riser will be deployed to connect the Conductor casing and the drill 
ship, and the blowout preventer6 (BOP) will be installed.  Marine drilling risers 
with buoyant joints and tension will be used to connect the wells via the BOP to 
the drill ship.  BOPs will be periodically tested during the well construction 
process.  

After this point, all returns of drilling fluids and cuttings will be directed to the 
drill ship for treatment (i.e., solids control and centrifugal cuttings dryer system) 
to recover, reuse and recycle the drilling fluids and reduce residual fluid on 
cuttings.  After treatment, the cuttings from well sections below the Condu ctor 
casing will be discharged to the sea from the drill ship rather than at the seafloor.  
Based on prior analysis from the Liza-1 exploration program, cuttings disperse in 
the ocean current as they descend through the water column, which typically 
prevents significant accumulations of cuttings in any particular location on the 
seafloor.  

 

                                                           
6
Blowoutpreventers are secondary safety devicesthat are installed at the top of a well to preventtheuncontrolledflow 

of liquids and gases in the event of a loss of well control duringdrillingoperations. 
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Figure 4.7 Provisional Casing Program for Development Drilling 

Program  

 

 

The Surface casing will then be set and cemented in competent rock at a depth 
below mudline to allow drilling to the top of reservoir.  The Production casing will 
be set and cemented at the top of reservoir, which serves as the casing string in 
which the production tubing is run.   
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The production tubing carries the flowing reservoir fluids from the production 
zone to the wellhead.  The production tubing includes the subsurface safety valve, 
which is designed to mitigate the uncontrolled release of fluids from the reservoir 
during the  production process.  The production tubing also protects the 
production casing from corrosion and deposition of by -products, such as sand, 
paraffins, and asphaltenes.  

After the production tubing is run, the well will be suspended by installing 
barriers t o flow; the riser and BOPs will be removed; and the subsea tree will be 
installed and tested.  The well will be then handed over to the Project (SURF) for 
hook-up and commissioning. 

Figure 4.8 shows the various components of a typical subsea drilling system. 

Figure 4.8  Typical Subsea Drilling System  

 

4.5.3  Drilling Fluids  

The drilling process will require drilling fluid to remove cuttings and to control 
formation pressures.  The choice of drilling fluids will be based on the challenges 
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