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EXECUTIVE SUMMARY

Executive Summary

ES.1 Overview

Geothermal exploration drilling is proposed within the southwestern region of the country at

Fond St. Jacques, Belle Plaine, and Saltibus. Associated works will include water supply
infrastructure , access road widening (where necessary for equipment passage) and a temporary
storage area to support the drilling activities, and within the Belle Plaine site for material

storage area for the drilling at Belle Plaine and Fond St. Jacques. Three slirhole wells will be
drilled to obtain information on the geology and geothermal reservoir characteristics in these
areas.Although three sites will be subject to geothermal investigation, this ESIA assesses the
impacts at two of the sites, Saltibus and Fond St. Jacques (and the associated but distinct
material storage area also at Saltibus). The environmental and social impact associated with the
third geothermal investigation site (Belle Plaine) areassessedn a separate ESIA.

This Environmental and Social Impact Assessment (ESIA) was prepared for geothermal
exploration drilling and testing at the Saltibus and Fond St. Jacquesites (project) in accordance
with Government of Saint Lucia laws, World Bank Safeguard Policies, and World Bank
Environmental, Health, and Safety Guidelines (EHSGS), to provide an assessment of the
environmental and social risks and impacts of the project. The organization of the ESIA follows
the World Bank guidance.

This ESIA focuses onthe exploration phase of geothermal development and does not address
development of a power plant in the event that an economically viable geothermal resource is
identified. A separate ESIA would be prepared to address potential impacts from power plant
development.

ES.2 Purpose and Need

Saint Lucia has a population of about 180,000 and a Gross Domestic Product (GDP) of U$1.76
EPOOPOOwWPOw! YI b ww3iT T wEOUOUUazUwl EOOOOPEWI UOPUT wE
success of its tourism industry and associated activities. Presently, Saint Lucia depends on the

importation of petroleum products to satisfy its energy requi rements. Up to seventy-five

percent of the diesel oil consumed in the economic sectors is utilized to produce electricity by

Saint Lucia Electricity Services Limited (LU CELEC). Consequently, energy security including

the dependence on diesel oil in the power sector remains a matter of concern.

Additionally, the extremely high and volatile cost of electricity is a major impediment that
Il UGET UwUIT 1 wEOUOUUaZUWEOOXxT UPUDPYI Ol UUWEUwWPUwWUIT T OUw
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EXECUTIVE SUMMARY

revenues. This not only undermines growth in business and services but also creates hardship
and burdens for private consumers, especially the poor.

Given these challenges, the Government of Saint Lucia (GOSL) has secured funding through the
World Bank to implement the Renewable Energy Sector Development Project (RESDP). The
development objective of the RESDP is to inform the Government of Saint Lucia of the viability
of its geothermal resource for electricity generation and strengthen the enabling environment to
scale up clean energy investments with the private sector. The Project is being implemented by
a Project Implementation Unit (PIU) in the Dep artment of Infrastructure, Ports and Transport
(DIPT) of the Ministry of Infrastructure, Ports, Transport, Physical Development and Urban
Renewal.

ES.3 Project Description

The proposed project includes drilling a slim -hole geothermal well and testing the geothermal
resources at the proposedSaltibus and Fond St. Jacquedrilling target s. Slim-hole wells (3.78
inch bottom hole diameter) typically require less capital investment and cause less
environmental and social impact than deep full -sized wells because they are drilled with
smaller drill rigs on smaller well pads, drilling takes less time, and lessfluid is produced . An
exploratory drilling program using s lim-hole well sis a costeffective method for geothermal
exploration.

The project would include the following activities and components:

9 Access road improvements

Equipment and material storage

Well pad construction and water supply

Well drilling

Geothermal resource data collection and testing
Site reclamation following testing activities

= =4 4 4 4

ES.4 Key Project Impacts and Mitigation Measures

The findings presented in this ESIA identify environmental and social impacts that would result
from the project. Most impacts would be temporary and focused within the drilling area during
well drilling and testing. The project would not result in signifi cant residual negative impacts
that could not be mitigated.

ES.4.1 Potential Adverse Risks Impacts
Potentially adverse environmental and social impacts that could occur as a result of the project
include:

9 Soil Erosion and Water Quality. The project would require grading roads and
well pads, which could mobilize sediment and impact water quality. The drill

Renewable Energy Sector Development PrdjdataftESIASSaltibusand Fond St. Jacquéseasd January2025
ES2



EXECUTIVE SUMMARY

cuttings could contain high levels of heavy metals. And discharged brine could
contain heavy metals and elements that should not be released to the environment.
Implementation of sediment and erosion control best management practices,
testing drill cuttings, use of blow -out prevention equipment, and containment of
any produced geothermal fluids and drilling effluent will protect wat  er quality
during drilling. The steep slope along the Saltibus well pad is a risk to
sedimentation due to grading activities. Mitigation specific to Saltibus includes
retaining large trees and/or root systems along the slope and installing an
underdrain system to reduce pressure on the slope. Site reclamation activities will
restore the well pads and avoid long-term soil loss.

Water Supply. Constructing the well pad and access roadswould require water
for dust control and well construction will require water during drilling . Water
will be obtained from rivers near each well pad, which could impact downstream
water supplies. The water supply at Fond St. Jacques would be supplemented with
water trucked to the well pad site, if water supply from the river is insufficient to
support drilling operations. Existing water supply pipelines in the Fond St. Jacques
area would be protected or relocated if necessary to protect WASCO water supply.
Discharged brine could contain heavy metals and elements that could be released
into the environment. Mitigation also includes monitoring of the water supply and
providing replacement water if the drainage at the well pad affects WASCO water
supplies.

Air. Geothermal testing could result in a temporary increase in carbon dioxide
(CO2) and hydrogen sulphide (H 2S) levels in proximity to the well. Air quality will
need to bemonitored, and emergency evacuation procedures would be
implemented if CO 20r H2S levels exceeded standards at receptors. The risk of
exceeding air quality standards is low and would most likely be attributed to an
upset condition, such as a well blowout (which is rare). Any potential exceedance
of air standards would be short in dura tion because the geothermal gases would
disperse quickly after the geothermal gases are contained. The mitigation would
adequately manage the risk of geothermal gas emissions.

Geology and Soils. The Saltibus site is in an area that is prone tolandslides due to
the steep slope of the area. Fond St. Jacques has topsoil that supports agricultural
production. The mitigation includes retaining trees and/or root systems along the
perimeter of the well pad to the extent feasible, installing a drainage system per
geotechnical engineering requirements, and site reclamation including stockpiling
of topsoil materials. The mitigation adequately manages the risk.

Noise and Vibration . Operating construction and drilling equipment would result
in a temporary increase in noiseand vibration in proximity to the well pads and
along the access roadsWell drilling and testing would occur 24 hours a day and
would result in elevated noise levels at residences nearboth well pads. The
mitigation includes installing noise barriers between stationary equipment and
nearby residences, locating noise sources as far from residences as feasihle
coordination with receptors that would experience increased nighttime noise

Renewable Energy Sector Development PrdjdataftESIASSaltibusand Fond St. Jacquéseasd January2025
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EXECUTIVE SUMMARY

during testing and providing noise canceling devices , and a mechanism to receive
and respond to noise complaints. Mitigation also includes pre - and post-project
surveys to evaluate structures in proximity to access roads and equipment
activities. The mitigation would adequately manage temporary noise impacts.
Natural Habitats and Biodiversity . The well pad at Saltibus is in a forested area
that provides habitat for several priority and endangered bird species. The Saltibus
well pad was previously reforested and contains common forest vegetation. The
well pad at Fond St. Jacquesis in an open agricultural and previously disturbed
area absent of natural and sensitive habitats.Vegetation removal at Saltibus could
impact bird nests if the vegetation removal was not properly timed to avoid the
nesting season.Projed noise could impact bird nesting behavior in forested habitat
adjacent to the drilling area. Mitigation includes avoiding vegetation removal at
Saltibus during the nesting season, pre-construction surveys for sensitive bird
species buffers from active nests for activities that commence during the nesting
season (May to August), and replacement of habitat at Saltibus through planting of
trees that provide habitat for priority birds during site reclamation . The mitigation
would adequately manage the risk to biodiversity.

Archaeology and Cultural Resources. The central portion of the staging areafor
Saltibus contains both prehistoric and early colonial artifacts ; the well pads are not
sensitive for archaeological resources Grading and excavation activities could
impact resources if encountered during construction. Mitigation includes halting
construction in the vicinity of the find while an archaeologist investigates the
resource and training workers on the sensitivity of resource s. The mitigation
would adequately manage the risk to archaeological resources.

Landscape and Visual Quality . The Saltibus and Fond St. Jacques well pads and
material storage area areoutside of the Pitons ManagementArea and green buffer
zone and would not be in view from established tourist viewpoints. The drill rigs
and equipment would have a minor and temporary impact on the landscape and
views in direct proximity to the well pads given the topography of the area .
Grading and vegetation removal could impact the landscape. Mitigation includes
reclamation of the well pad and revegetation after the project is completed.
Implementation of site re clamation would adequately manage this risk.

Traffic and Road Safety . The project will include transporting large equipment to
the drilling areas. Temporary lane closures may be required during equipment
transport. In addition, the access roads to each well pad from the paved road
would require improvement and widening. Mitigation includes use of traffic
controls and flaggers. The mitigation would adequately manage the risk on traffic
and safety.

Utilities . Transporting large equipment could damage low -hanging utility lines.
The mitigation requires minimum clearance for overhead utilities or temporary
relocation of the line. WASCO has water supply lines in proximity to the well pad
and access road improvements. Travel over the access road could impact WASCO
water pipelines. The mitigation involves temporary shutoff of any utility lines

Renewable Energy Sector Development PrdjdataftESIASSaltibusand Fond St. Jacquéseasd January2025
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EXECUTIVE SUMMARY

lacking adequate clearance, and protection or relocation of WASCO water supply
pipelines. The mitigation would adequately manage the risk on utilities.

Fires. Construction equipment, welding, or worker smoking could ignite a fire in
brush near the work sites. Mitigation includes worker training and maintaining

fire suppression equipment at the work sites. The mitigation would adequately
manage the risk of wildfi re.

Hazards and Hazardous Materials. Hazardous materials such as fuel, olil,
lubricants, and caustic soda would be stored on the well pad. The drill cuttings
and geothermal brine could contain elements in concentrations that are considered
hazardous to human health and environment. The mitigat ion includes proper
storage and containment of all hazardous materials and classification of the drill
cuttings to ensure proper disposal of any materials that are classified as hazardous.
The mitigation would adequately ma nage the risk.

Waste. The project would generate non-hazardous waste from packaging,
containers, and drill cuttings . The construction equipment would also require the
use of small quantities of hazardous materials, such as fuel, oils, and lubricants as
well as caustic soda Drilling will produce drill cuttings that will be tested and
buried on site if non -hazardous; any hazardous drilling waste would be removed
and disposed of in an appropriate facility . Produced geothermal fluids (if the well
encounters the geothermal resource) would be contained in the lined pit with
freeboard to prevent overflow . Effluent (liquid waste) from drilling activities

would be tested and disposed of appropriately . Mitigation includes preparation
and implementation of a waste management plan and hazardous materials
management plan to adequately manage the risk from solid, liquid, and hazardous
waste.

Livelihoods and Resettlement. The project will require resettlement of one
landless farmer at the material storage area for Saltibusand one household along
the access road to Fond St. Jacque3he well pad at Fond St. Jacquesnd the
material storage area for Saltibusare located in areas where active agriculture
production occurs, and the project could temporarily impact the livelihoods of
individual farm owners and farmworkers. Mitigation includes compensation for
loss of agricultural production in accor dance with the Abbreviated Resettlement
Action Plan (Appendix E). The mitigation would adequately manage the impact on
livelihoods.

Health and Safety . The project would expose workers to occupational hazards
associated with heavy equipment, the drill rig, and potentially production of
geothermal steam and hot water. Workers would also be at risk of exposure to
geothermal gases including Hz2S and CQC.. The community living in proximity to

the well pad would also be exposed to risks associated with a well blowout. The
mitigation includes blowout prevention, emergency evacuation planning, a worker
safety program, and worker safety training. The mitigation would adequately
manage the risk to health and safety.
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ES.4.2 Potential Beneficial Impacts

The project could result in potentially beneficial social impacts through creation of temporary

local jobs during construction and drilling operations. The project would provide opportunities

for training and increased knowledge of geothermal drilling and testing . The project would also

create good working conditions with fair employment practices in accordance with all laws and

policies governing labor rights and working conditions. The project would create increased

economic activity including the need fo r temporary worker housing, entertainment, food, and

beverage services.f the project is successful, it could lead to development of a geothermal

xOPl Uwx OEOUwWUOwWUI EVET w2 EDOUw+ UE &dmgssiand bf poIDENGE | wO O wi

ES.5 Conclusions

All impacts associated with the project could be avoided or mitigated by implementing the
OPUPT EUPOOwWOI EUUUT UwPET OUPI Pl EwPOwWUT PUw$2( dw3l 1 w
Safeguard Policiesthrough implementation of the mitigation measures listed in Table ES.50-1.

Table ES®-1 Summary of Mitigation Measures

Resource Mitigation Measure

Water Resources Water1: Stormwater, Erosion, and Sediment Control
Water-2:Drilling Effluent Management
Water-3: Geothermal Brinlanagement
Water-4: BlowouPrevention
Water5: Worker Latrine Management
Water-6: Water Extraction Stratefiyr Fond St. Jacques
Water 7: Water Monitoring

Air Quality Air-1: Fugitive Dust Management
Air-2: Construction Emissions Controls
Air-3: Air Quality Monitoring ambxious Gas Management

Geology and Soils Soils1: SltibusSlope Stabilization Measures
Soils2: S&ltibusSite Reclamation
Soils3: Topsoil Preservation anddRamation

Noise Noise1: Noise Abatement and Community Coordination
Noise2: DrillingNoise Control Monitoring and Mitigation
Noise-3: Well Testing Noise Mitigation
Noise4: Vibration

Natural Habitats and Biodiversity  Biodiversityl: Invasive Weed Control
Biodiversity2: Vegetation Removal Timing
Biodiversity3:Nesting Bird Avoidance and Impact Minimization

Renewable Energy Sector Development PrdjdataftESIASSaltibusand Fond St. Jacquéseasd January2025
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Resource Mitigation Measure

Archaeological and Cultural Culturall:Protection of Cultural Resourcesla material storage area

Resources

for Saltibus
Cultural 2tnadvertent Discovery of Cultural Resources

Cultural 3: Worker Cultural Resources Sensitivity Training

Traffic Circulation and Safety

Traffic1: Traffic Control
Traffic2:Maintain Community Access

Utilities and Communication
Systems

Utilities1: Locate and Protect Buried Pipelines
Utilities2: Protect Overhead Utility Lines

Hazards antHazardous Materials

Hazardsl: Hazardous Materials Management Plan
Hazards2: Drill Cutting Characterization

Fires

Fires1: Fire Prevention and Response

Solid Waste

Waste 1: Waste Management Plan

Livelihoodsand Resettlement

Sociall:Resettlement and Livelihoods

Working Conditions and Equality

Sociat2: Working Conditions and Equality
Sociat3: Community Engagement and Sensitivity

Worker Health and Safety

Safetyl: Health and Safety Plan
Safety2: Personal Protection Equipment
Safety3:First Aidand Emergency Response Equipment

Community Health and Safety

Safety4: Community Safety
Safety5 Emergency Response Plan

Renewable Energy Sector Development PrdjdataftESIASSaltibusand Fond St. Jacquéseasd January2025
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1INTRODUCTION

1 Introduction

1.1 Overview

The Government of Saint Lucia (GoSL) proposes to conduct ageothermal exploration drilling
program (the project) in Saint Lucia. The project involves drilling geothermal exploration wells
to evaluate the feasibility of commercial geothermal energy -fueled electric power generation.
The GoSL seeks funding for the project from the World Bank. The World Bank requires
borrowers to prepare an Environmental and Social Impact Assessment (ESIA) prior to
approving funding in accordance with the World Bank Safeguard Policies.

The primary purpose of the ESIA is to present a detailed analysis of the risks and impacts the
project would have on the existing environmental and social conditions in the project area.
Feasible mitigation measures are defined in the ESIA to avoid, minimize, or compensate for the
impacts. The ESIA specifies costs of proposed mitigation measures, and their suitability under
local conditions; and the institutional, training, and monitoring requirements for the proposed
mitigation measures.

This ESIAis organized as follows:

9 Section 1: Introduction. Summarizes the purpose and contents of the ESIA.

9 Section 2: Legal and Institutional Framework. Summarizes environmental and
social laws that are applicable to the ESIA process.

9 Section 3: Project Description. Describes the proposed geothermal exploration
program in detail, including the specific locations, procedures, and sc heduled of
the project.

1 Section 4: Baseline Data/Existing Environment . Summarizes the findings of the
literature review and baseline data collected for the Project.

1 Section 5: Environmental and Social Risks and Impacts . Describes the specific
risks and impacts that would result from the project.

9 Section 6: Mitigation Measures . Provides the full text of mitigation measures that
would beimplemented to avoid or minimize impacts, including the specific tasks,
roles, and responsibilities (e.g., RESDP, civil contractor, and drilling contractor).

9 Section 7: Analysis of Alternatives . Summarizes alternatives that were considered
and screened out when developing the project description.

9 Section 8: Key Measures and Actions for the Environmental and Social
Commitment Plan . Lists the important plans and actions that would ensure
implementation of the required mitigation measures and compliance with the
6 OUOEw! EOOzUwx OOPETI UWEOEWUUEOEEUEUGd w
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1INTRODUCTION

91 Appendices A throu gh E. Provides additional information and documents that are
an integral part of the ESIA.

1.2 Project Location

The Fond St. Jacque project sites located in the Soufriére district of Saint Lucia and the Saltibus
project site is located in the Choiseul district, as shown in Figure 1.3-1. Neither the Fond St.
Jacques nor the Saltibus sites including proposed staging and stockpile areas are located within
the Pitons Management Area or green buffer zone (that have been established by the GoSl).to
protect the features of outstanding universal value for which this internationally important site

is recognized. The project sites are boundedby residential areas, agricultural uses, and
undeveloped land. The project sites would be accessed via existing unpaved access roasland
paved road network. Materials would be delivered to the project site fr om Vieux Fort via
existing paved roads.

1.3 Project Need

The project is needed to e determine the viability of commercial geothermal power generation
in Saint Lucia. The outcome of the exploration program would provide the GoSL and Saint
Lucia Electricity Services Limited (LUCELEC) with valuable information that will support
future capital investment decisions regarding further exploration of the geothermal resource
and potential development for electric power generation.

Geothermal resource development in Saint Lucia would include the following benefits:

1 Reduce consumption of non-renewable fossil fuels by providing a reliable source
of clean renewable energy

1 Help Saint Lucia meet its Paris Accord targets for renewable energy production

T (OEUI EUIl w2EPOUwW+UEPEZUwWI O UT awbOEI x| OEI OEl wEa wU
fossil fuels
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Figurel.31 Project Location
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2LEGAL AND INSTITUTIONAL FRAMEWORK

2 Legal and Institutional Framework

2.1 Overview

This section provides a legal context for the ESIA, identifies 2 EDPOUw+ UEDEz Uwl T EOQwUI @
EQEwUT I w6 OpbliziEsahdglidaget)on environmental and social impact assessment

This ESIA has been prepared to fully comply with environmental and social legislation and

procedures in Saint Luciaand with the Wo U O E w! E O Oz U wi afBdyséclal@ddequa@ U E O w

policies.

2.2 World Bankand International Standards

2.2.1 Environmental and Social Safeguard Policies

Applicants seeking financing from the World Bank are required to comply with the applicable
bank environmental and social safeguard policies, which include 11 operational policies (OPs).
A summary of the key objectives of relevant OPs are provided below.

OP 4.01: Environmental Assessment. OP 4.01 requires thatan Environmental Assessment be
prepared for projects submitted for World Bank funding. The Environmental Assessment must
include an assessment of the risks that the project may pesent to the environment, identify
alternatives to the project, define methods to enhance the positive impacts of the project, and
define mitigation to avoid, minimize, and compensate for negative impacts of the project. The
Environ mental Assessment must takeinto account the natural environment (i.e., air, land, and
water); the health and safety of the population; social aspects including involuntary
displacement of peoples, indigenous peoples, and cultural heritage; and transboundary and
global environmental issues.OP 4.01 requiresstakeholder outreach prior to preparation of the
Environmental Assessment and dissemination of information in the Environmental
Assessment. All Category A and Category B! projects must take into account views of any

1 Projects submitted for World Bank funding must be categorized to determine the level of
1 OYPUOOOI OUEOwWUI YPI bwlOl E1l UUEUAWUOWEOGEOGaal wUT 1T wi OYpuobC
assigned to one of [three] categories on the basis of the nature, magnitude and sensitiviy of the
1 OYPBUOOOI O oMiusank, 1999).U » w
Category A. Project that may have diverse and significant environmental impacts. Requires a full
Environmental Assessment.
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2LEGAL AND INSTITUTIONAL FRAMEWORK

group that may be affected by the project. Information about the project should be disseminated
prior to consultation and in a language that the group understands. Appendix C of OP 4.01
defines the requirements for a project-specific environmental managementplan.

OP 4.04: Natural Habitats. OP 4.04 recognizes that the conservation of natural habitats is
essential to safeguard their unique biodiversity and to maintain ecosystem services for long -
term use. Natural habitats are defined as terrestrial, freshwater, coastal, and marine ecosystems,
including areas that have been slightly modified by human activities, but have kept their
ecological functions and majority of their biodiversity.

OP 4.11: Physical Cultural Properties. OP 4.11 emphasizes the need to protect historical and
cultural heritage. Cultural resources are defined as objects, sites, physical structures, or
landscapes that have historical, cultural, aesthetic, or religious importance. The OP requires that
the destruction of known resources be avoided. If there are previously undiscovered resources,
the OP recommends consulting national experts or institutions for the protection of the cultural
heritage.

OP 4.12: Involuntary Resettlement. OP 4.12 recognizes that involuntary resettlement may cause
severe longterm hardship, impoverishment, and environmental damage unless appropriate
measures are carefully planned and carried out. OP 4.12 outlines the requirements for a
Resettlement Action Plan (RAP) or Resettlement Policy Framework.

OP 4.36: ForestsOP 4.36 recognizes that the management, conservation, and sustainable
development of forest ecosystems and their associated resources are essential for lasting
poverty reduction and sustainable development. In accordance with OP 4.01, the
Environmental As sessment addresses the potential impact of the project on forests.

2.2.2 Environmental and Social Performance Standards

~ N o~ AN

3'I I Lu( OUI UOEUDOOEOLU%DOEOEI Lu" OUXOUEUDOOZ ULuCp( %" ALU$OY1
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1TEPUDPOOWOIl w( %" zUw2UUUEDOEEDOD U adartis|FSE) IThe @SIOwWa® OE OUE T |
prepared in consideration of best practices including IFC PSsand equator principles.

The PSs thatapply to the project include:

9 IFC PS1t Social and Environmental Assessment and Management System.
1 IFC PS2¢ Labor and Working Conditions.

Category B. Project may have specific environmental impacts. Full Environmental Assessment not
required, but environmental analysis is appropriate.

Category C. Project is unlikely to have significant environmental impacts. Environmental analysis is
normally unnecessary.
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IFC PS3t Pollution Prevention and Abatement.

IFC PS4+ Community Health, Safety and Security.

IFC PS5t Land Acquisition and Involuntary Resettlement.

IFC PS6t Biodiversity Conservation and Sustainable Natural Resources
Management.

9 IFC PS8t Cultural Heritage.

= =4 -4 =4

2.2.3 Environmental, Health, and Safety Guidelines

General Guidelines

3171 we OUOE w! E BHBGiae &thAidalWefe@nce documents with general and industry -
specific examples of Good International Industry Practice. The applicability of the EHS Gs

should be tailored to the hazards and risks established for each project on the basis of the results
of the environmental assessment. The General EH&s cover the following topics:

Environmental, Occupational Health and Safety, Community Health and Safety, and
Construction and Decommissioning.

Geothermal Power Generation Guidelines

317 1 w6 OU O EnviroBrieAtgl, Blealth, and Safety Guidelines for Geothermal Power Generation
provides specific recommendations for management of EHS issues associate with geothermal
power generation (IFC and World Bank Group, 2007b) The guidelines were designed to be used

in tandem with Environmental, Health, and Safety General Guideljvelsich provides guidance on
common EHS issues for all industry sectors. Although this project does not include power
generation, the guidelines provide recommendations for management of drillings fluids and
cuttings, air emissions (i.e., H2S), solid waste, well blowouts and pipeline failures, and water
consumption and extraction. The guidelines also specify worker protection requirements for
confined spaces, heat, noise, and infrastructure safety.

Mining

The World Bank EHS Guidelines for Mining are applicable to underground and open -pit
mining, alluvial mining, solution mining, and marine dredging (IFC and World Bank Group,
2007c) The EHS Guidelines for mining are not directly applicable to the proposed geothermal
exploration activities but were considered for storage and disposal of the waste rock produced
during the drilling activities , which is similar to underground mining. The guidelines were also
considered for requirements for geochemical characterization and effluent limitations that could
be applicable to the project.

World Health Organization Air Quality Guidelines

The World Health Organization (WHO) Air Quality Guidelines were considered to define
guantitative health -based air quality levels for key air pollutants. Exceedance of the air quality
guideline levels is associated with risks to public health (World Health Organization, 2021) .
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2.3 Equator Principles

The Equator Principles is a risk management framework that has been adopted by 91 financial
institutions in 37 countries for determining, assessing and managing environmental and social
risk in projects that are financed by the Equator Principle Financial Institutions. There are ten
principles that are primarily intended to provide a minimum standard for due diligence to
support responsible risk decision-making. Currently, there are no financial institutions involved
with the project that have adopted the E quator Principles. The Equator Principles are
considered in the ESIA in an effort to attract private investors that have adopted the principles.

2.4 Government ofént Lucia

2.4.1 Environmental and Social Laws

Forest, Soil and Water Conservation Act (1945 and 1983. This legislation establishes a legal
framework for the management of forests and forest resources. Removal of and dealing in
timber are regulated by a permit system. It establishes the guidelines for maintaining protected
forests.

Saint Lucia National Trust Act (1975). The Saint Lucia Nation Trust Act of 1975 established the
Saint Lucia National Trust, which is a membership organization set up to help conserve the
natural and cultural heritage of sites of Saint Lucia. The objectives of the Saint Lucia National
Trust incl ude the listing of buildings, objects and monuments of prehistoric, historic and
architectural interest, and places of natural beauty.

Wildlife Protection Act (1980). This act creates a legal framework for wildlife protection,
conservation, and management. A Chief Wildlife Protection Officer is responsible for
administration and enforcement of the Act, research and data collection.

Fisheries Act (1984). This act defines fisheries management and development, marine reserves
and conservation measures, enforcement measures and other regulations applying to fisheries
in the fishery waters.

Land Conservation and Improvement Act (1992). This act provides for the conservation of land
in Saint Lucia and establishes the Land Conservation Board. The main functions of the Board
shall be to advise the Minister responsible for Agriculture and Lands on the general supervision
of land.

National Conservation Authority Act (1999). The National Conservation Authority was

natural assets including beaches, coastal, protected and other declared or designated areas, in a
sustainable manner and to provide ancillary amenities thereby contributing to the social and

1 EOOOOCPEWET YI OOx 01 OUwOi w2EPOUwW+UEDPEG»
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National Physical Planning and Development Act (2001 and 2005). The objectives of this Act
include ensuring that appropriate and sustainable use is made of all publicly and privately -
owned land in Saint Lucia in the public interest. The act also promotes the protection and
conservation of the natural and cultural herit age of Saint Lucia.

Employees Occupational Health and Safety Act (revised 2005). Defines requirements for
employers to provide a safe work environment. The regulation also defines requirements for
disposal of waste, ventilation, drinking water, latrines, lighting, first aid, resuscitation, medical
examination, notification of accident s, disease, or dangerous occurrence, and investigations.

Land Acquisition Act (2008). The Land Acquisition Act defines laws related to acquisition of
land in Saint Lucia including procedures for assessment of compensation. The law also defines
payments owed for certain leases.

Physical Planning and Development Act, Article 22 (2022) , Environmental Impact
Assessment. Defines requirements for preparation of an Environmental Impact Assessment for
any development in St. Lucia that could significantly impact the environment.

Saint Lucia Labour Code (revised 2022). The Labour Code includes conditions of employment
including minimum wage, sick leave and benefits, vacation. Employment of children,

termination of employment, and termination benefits as well as provisions for occupational
safety and health including hazardous chemicals and notification of accidents. The Labour Code
also provides for equal opportunity and treatment in employment.

Domestic Violence Act (2022). The act prohibits acts of domestic violence and defines
protections for victims.

2.4.2 Environmental Policies

Statutory Instrument No. 7 (2024) . The Government of Saint Lucia declared the Piton
Management Area (PMA) an Environmental Protection Area. The policy ensures the
Outstanding Universal Value of the PMA is maintained by incorporating the Limits of
Acceptable Change (LAC) into law for the PMA . The LAC included a Design Guide which
outlines locations, specifications, and methods of development that could occur within the
PMA.

National Environment Policy and National Environmental Strategy (20  05). In 2005, the
Government of Saint Lucia approved a five -year National Environmental Management Strategy
and a National Environmental Policy. The 2005 Policy, with a pending update initiated in 2014,
is intended to guide implementation of national environmental goals and targets and track
progress towards these goals and targets. The focus is on a clearly defined resultsbased
operational strategy and action plan detailing specific modali ties for interventions by national
agencies as well as by regional and international development partners.
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National Land Policy (2007). This policy is intended to guide the use, management,
development and administration of land resources in Saint Lucia in order to optimize the
contribution of land to sustainable development.

National Energy Policy (2010). The objective of the National Energy Policy is to create an
enabling environment, both regulatory and institution, for the introduction of indigenous
renewable energy to the national energy mix, thus achieving greater energy security and
independence.

National Climate Change Adaptation Policy (2013). The National Climate Change Adaptation
Policy provides a framework for addressing the impacts of climate change, in an integrated
manner, across all key sectors. While the Policy specifically addresses climate change
adaptation, it is recognized that some activities provide meaningful adaptation, as well as
mitigation, co -benefits, thereby increasing resilience in the face of existing and emerging climate
change impacts.

National Water Policy (2004). The goal of the policy is to sustain economic growth, human

development and environmental sustainability by promoting and facilitating the use and

management of freshwater resources in an efficient, sustainable, and equitable manner that is

consistent with the social, economic, and environmental needs of current and future generations

EUwbPl OOWEUwWPDUT wlUT T wEOUOUUazUwbOUI UBEUDPOOEOWOEODT |

2.4.3 International Labour Convention Commitments

Saint Lucia is a member of the International Labour Organization. The International Labour
Organization produces Conventions, which are legally binding international treaties that may
be ratified by member states. Saint Lucia has ratified a total of 29 Conventions (International
Labour Organization, n.d.) .

2.5 World Heritage Designation for tlistonsManagement Area

The PMA is designated as a World Heritage Site by United Nations Educational, Scientific and
Cultural Organization (UNESCO) for its Outstanding Universal Value. The management of the
PMA must adhere to the Operational Guidelines for the Implementation of the World Heritage
Convention (UNESCO, 2017) An Integrated Development Plan was prepared for the PMA and
surrounding Soufriere Region that identifies policy areas and development goals to preserve
the PMA and World Heritage Site designation (Hyder Consulting Limited, 2008) . In 2013, a
study on the Limits of Acceptable Change (LAC) was prepared to identify acceptable

EI YI OOxO1 OUwbbBUT DPOWUT T w/, wxOOPEaAawEUI EUOWDOEOUEDO]
development that could conflict with the World Heritage Site designation (The Landmark
Practice, 2013) The project is not located within the PMA or green buffer zone as shown on
Figure 1.3-1.

Because the projectconsists of temporary activities located outside of the PMA and green buffer
zone, the project would not have an impact on the PMA and further assessment is not required
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for the drilling sites in Fond St. Jacques or Saltibus Nevertheless, the project planning has
involved participation with local communities and the PMA office.

2.6 RelevanfThresholdStandards

2.6.1 Effluent Discharge

The IFC and World Bank Group Environmental, Health, and Safety General Guidelines (IFC
and World Bank Group, 2007a) have developed guidelines for effluent discharge to waters such
as lakes, streams, rivers, or the ocean. The IFC and World Bank effluenthreshold standards for
mining, which has similar processes to geothermal drilling, are presented in Table 2.6-1 for
informational purposes. The temperature threshold standard is a differential of less than

3 degrees Celsius (C).

Table2.61 Threshold Standard®r EffluenDischarge

EffluentParameter Threshold Standardsn@/L)

Total suspended solids 50.0
pH 6t09
Chemical oxygen demand 1500
Fiveday biological oxygen demand 500
Oil and grease 100
Arsenic 0.1
Cadmium 0.05
Chromium (hexavalent) 0.1
Copper 0.3
Cyanide (total) 1.0
Cyanidgfree) 0.1
Cyanide (weak acid dissociable) 0.5
Iron 2.0
Lead 0.2
Mercury 0.002
Nickel 0.5
Phenols 0.5
Zinc 0.5

Source(IFC and World Bank Group, 2007b)
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The GoSL and World Bank have not developed toxicity standards for soils. The toxicity
standards codified in the United States (U.S) Code of Federal Regulation Title 40 Section 261.24
are usedto govern toxicity characteristic pollution limits, which govern levels at which material
may be disposed in a standards landfill. These standards are usedhere because these standards
underwent substantial study of impacts on human health during their adoption. Table 2.6-2

provides threshold standards for soil toxicity .

Table2.62 Threshold Standard®r Soil Toxicity

Pollutant Threshold Standardsng/L)

Arsenic 5.0
Barium 100.0
Benzene 0.5
Cadmium 1.0
Carbon tetrachloride 0.5
Chlordane 0.03
Chlorobenzene 100.0
Chloroform 6.0
Chromium 5.0
o-Cresol 4200.0
m-Cresol 4200.0
p-Cresol 4200.0
Cresol 4200.0
1,4Dichlorobenzene 7.5
1,2Dichlorobenzene 0.5
1,EDichloroethylene 0.7
2,4Dinitrotoluene 30.13
Endrin 0.02
Heptachlor (or its epoxide) 0.008
Hexachlorobenzene 30.13
Hexachlorobutadiene 0.5
Hexachloroethane 3.0
Lead 5.0
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Pollutant Threshold Standardsng/L)

Lindane 0.4
Mercury 0.2
Methoxychlor 10.0
Methyl ethyl ketone 200.0
Nitrobenzene 2.0
Pentrachlorophenol 100.0
Pyridine 35.0
Selenium 1.0
Silver 5.0
Tetrachloroethylene 0.7
Toxaphene 0.5
Trichloroethyleene 0.5
2,4,5Trichlorophenol 400.0
2,4,6Trichlorophenol 2.0
2,4,5TP (Silvex) 1.0
Vinylchloride 0.2

Soure. (U.S. Code of Federal Regulation Title 40 §261.24)

2.6.3 Air Emissions

The World Health Organization (WHO) OEPOUEDPOUWEPUWGUEOPUawi UPEI OPOI |
TUPEEOE] wbOwUI EVUEDPOT wUOT 1T wi(WHOO2006)WEGe B-8 ditdrnaéizesuE D U wx O
the6' . z Uw0T Ul Ul OOEWUUEOEEUVUEUWI OUWEPUwI 6BPUUDPOOUSG

2.6.4 Noise Exposure

The World Bankz Uw &1 O1 UEOQw$ ' ravidesinBxiriur® Boé I&velguidelines for

project-related noise. These guidelines are generally suited for permanent noise increases, such

as noise associated with land use changes and permanent point sources from a facility. The

project would produce temporary noise only. Table2.640DUUU w01 1 w6 OUOEw! EOO7z Uwod
guidelines by land use type. In addition to the land use guidelines, the General EHS Guidelines

state that noise levels should not exceed the existing ambient noise levels by more than 3 dBA

when measured at the closestnoise-sensitive receptor.
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Table2.63 Threshold Standards féir Emissions

Pollutant Averaging Period Threshold Standardgig/n?)*

Sulfur dioxide (S Annual mean 125 (interim target 1)
50 (interimarget 2)
40(guideline)

Nitrogen dioxide (N Annual mean 40(interim target 1)
30 (interim target 2)
20 (interim target 3)
10 (guideline)

24-hour mean 120 (interim target 1)
50 (interim target 2)
40 (guideline)

Particulate matter with particle siz Annual mean 70(interim target 1)

between 2.5um and 1@um (PMo) 50(interim target 2)
30(interim target 3)
15(guideline)

24hour mean 15Q(interim target 1)
10Q(interim target 2)
75(interim target 3)
45(guideline)

Particulate matter with particle siz Annual mean 35 (interim target 1)

smaller than 2.6m (PM.g 25 (interim target 2)
15 (interim target 3)
5(guideline)

24hour mean 75 (interim target 1)
50 (interim target 2)
37.5 (interim target 3)
15(guideline)

Ozone (¢ Peak season 100 (interim target 1)
70 (interim target 2)
60 (guideline)

8-hour mean 160 (interim target 1)
120 (interim target 2)

100 (guideline)

Carbon monoxide (CO) 24-hour mean 7 (interim target)
4 (guideline)
Hydrogen sulfide ¢3) 24-hour mean 150
30minute mean 7

Renewable Energy Sector Development PrdjdtaftESIASSaltibusand Fond St. Jacquéseas 6 January 2025
2-10



2LEGAL AND INSTITUTIONAL FRAMEWORK

Pollutant Averaging Period Threshold Standardgig/n?) *

Note:

1 The standards for SONQ, PMg PMsand@ar e | i sted in the RWHO Air
Matter, Ozone, Nitr og e 2]). Dhe standatieforaydrdgerssulfidé arerlisted i
the RAir Quality Guidelines for Europef (WHO
the effects of hydrogen sulfide on human health is universally applicable; therefore, thelstamtiiés
document are applied to the proposed project.

Sources: (World Health Organization, 2021)

Table2.64 Noise Level Guidelines

Land Use Maximum Noise Level {Hour lg)?
Daytime Nighttime
(7:00 to 22:00) (22:00 to 7:00)
Residentialinstitutional, and educational 55 dBA 45 dBA
Industrial anccommercial 70 dBA 70 dBA
Note:

a Equivalent sound levekg): the average Aveighted sounddBA)level during a defined period of tirr

Soure: (IFC and World Bank Group, 2007a)

Table 2.6-5 lists occupational noise exposure limits and required hearing protection worker
exposure.
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2LEGAL AND INSTITUTIONAL FRAMEWORK

Table2.65 Occupational Noise Exposure Lim#sd Required Hearing Protection

Sound Level (dBA) Maximum Permitted Exposure Required Hearing Protection
(Hour/Day)
80 16 --
85 8 Class C
90 2 Class C/B
100 1 Class B
105 0.5 Class B
110 0.25 Class A
115 0.125 Class A
>115 0 Class A

Soure: (Kiama, 2016)

2.6.5 Vibration

Neither the World Bank nor the Government of Saint Lucia have established threshold for
vibration. The vibration thresholds established by the U.S. Federal Transit Administration are
used below as the primary vibration sources would be from mobile equipmen t and the primary
risk of impact from vibration is to structural damage.

Table2.66 Groundborne Vibration Impact Criteria 8iructuralDamage

Building Category PPV (cm/sec) PPV (in/sec) VdB
I. Reinforced concrete, steel, or timber (no plaster 1.27 0.5 102
Il. Engineered concrete and masonry (no plaster) 0.76 0.3 98
[ll. Nonengineered timber and masonry 0.5 0.2 94
IV. Buildings extremely susceptible to vibration damage 0.3 0.12 90

Notes:
& PPV = peak particle velocity;
b vdB = vibration decibels (referenced tmitroinch per second).

SourceFederal Transit Administration, 2018)

Renewable Energy Sector Development PrdjdtaftESIASSaltibusand Fond St. Jacquéseas 6 January 2025
2-12
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3 Project Description

3.1 Overview

This section describes theproposed project location, civil works activities (site access
improvements and well pad construction), water supply, drilling  activities, resource testing
activities, and site reclamation that will be undertaken during implementation of the project at
the Saltibus and Fond St. Jacques geothermal exploration sites.

The project involves drilling slim-diameter wells to obtain information on the geology and
temperature gradient in the area as well as testing of the geothermal resource, if encountered
Slim diameter wells lead to a better definition of well targets and will improve the probability of
success of any future deep geothermal production wells. Due to the size of the proposed wells,
the wells will only be used for data collection and are not ¢ apable of power production. The
specific locations of the exploration well pads, access roads, water supply, and staging/storage
areas have been selected based on site accesand accessibility/acquisition, avoidance of
environmental and culturally sensitive areas, and avoidance of conflicts with water supply or
other infrastructure to the extent feasible. Resettlement has also been avoided and minimized to
the extent feasible as part of the project design process.

3.2 Project Location

The proposed geothermal well pad in Saltibus (S-5) as shown in Figure 3.2-1and proposed
staging and stockpiling area (MS-1) are shown onFigure 3.2-2. The proposed geothermal well
pad in Fond St. Jacques is shown orFigure 3.2-3

3.2.1 Saltibus

The well pad at S-5 is approximately 0.2 hectare (0.5 acre). Due to step terrain in the S-5 site, it
is not feasible to construct a larger well pad at the MS-5 location. As a result, material, storage,
staging, and stockpiling will occur within MS -1. MS-1 is approximately 1.8 hectares (4.5acres)
and contains sufficient space for storage of topsoil, staging of all piping for delivery to the S -5
site daily, and staging of any other materials that are not necessary for daily drilling operations
at the S5 site. S5 is located on a private parcel that is currently undeveloped. A storage shed is
located adjacent to the S5 site. No residential uses are adjacent to the $ drilling site. The S-5
well pad site will be acquired by the RESDP for the project. A wate r supply intake will be
located within the River Doree approximately 150 meters from the well pad. The water supply
pipeline and pumps will be located on the same private parcel as the S5 well pad. MS-1 is
located on Crown lands that are currently used fo r agricultural production.
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Figure3.23 Well Pad at~ond St. Jacques
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3.2.2 Fond St. Jacques

The proposed geothermal well pad in Fond St. Jacques ispproximately 0.8 hectare (2 acres).
The well pad is located entirely on private land. 0.4 hectare ( acre of the well pad site will be
permanently acquired, and 0.4 hectare ( acre will have a temporary construction easement.
The well pad site is located within an open field that is currently used for agricultural activity
and is adjacent to a spring and water storage infrastructure managed by Water and Sewerage
Company, Inc. (WASCO). The well pad is also located near residential and commercial uses to
the north and west of the well pad site. The area south of the well pad is an open hill slope. The
access road to the well pad will require improvements to widen the road for drilling access. The
expanded access road will be located on private lands, which are being acquired by the State

3.3 Site Development, Civil Works, and Supplies

3.3.1 Equipment and Material Sources

Equipment and materials will be sourced locally, if available. In particular, civil works
components will be procured through an international bidding procedure but most likely  will
be contracted locally. It is expected that some equipment and materials such as the drill rig will
be shipped to Saint Lucia from nearby countries (most notably Central, South and North
American countries). Shipped equipment and materials will be tra nsported out of Port Vieux
Fort to the south because of major improvements to the road network. Existing infrastructure at
Port Vieux Fort could accommodate project needs for shipping and offloading of equipment
such as the drill rig and casing.

Soufriere Bay does not have a commercial seaport that could accommodate project needs;
therefore, the project will not use Soufriére Bay for import of materials for the project.

3.3.2 Access Roads

The equipment and materials will be transported from the port to the well pad and staging
areas using a network of existing paved and unpaved roads. The primary access road network
is shown on Figure 3.3-1. The existing paved road network has been evaluated for accessibility
and is suitable for transport of equipment and supplies to the project areas. No bridge or
roadway improvements are proposed on the paved road network. From the paved road
network, local access road improvements will be required to access the well pad.

Saltibus

The access road network to the MS1 staging and storage site is suitable for transport of
materials and supplies and no access improvements are proposed for MS1. Approximately 370
meters of the existing unpaved road to the S5 site will be improved by ins talling subbase and
crushed rock, compacting the road surface, and improving the roadside drainage. The
improved road will have the same width and alignment as the existing road, but the road
surface and drainage will be stabilized. The road will remain ac cessible to individuals residing
along the road throughout the duration of construction. Measures to maintain road access are
further described in Section 5.2.8
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Figure3.31 Access Roads from Vieux Fort to Saltibus and Fond St. Jacques
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Fond St. Jacques

Approximately 290 meters of the existing road will be improved to allow access to the Fond St.
Jacques well pad. The unpaved road is currently 2 meters wide. The road width will increase to
3.5 meters and the road width will be wider at the turn adjacent to one residence. A residence
and electric utility pole will need to be relocated to allow for the increased turning radius and
vehicle passage. The road surface will be stabilized with crush rock and subbase. The drainage
will be improved on both sides of the road and a turnout will be added to allow for vehicle
passing. The increased road will be located on private property.

3.3.3 Equipment and Material Storage

Saltibus

Equipment and material storage will occur at site MS-1. The MS1 storage andstaging site will
be approximately 1 hectare (25 acres). Thefurther northern portion of the site of approxima tely
0.8 hectare (2 acreswill be used for storage of stockpiled soil removed from the well pad. The
southern portion of the staging area will be used for storage of casing for the geothermal well
and other materials that lack sufficient space at the well pad. A temporary storage
warehouse/facility will be located at the MS -1 staging area to house equipment and parts. The
MS-1 storage/staging site will be cleared of vegetation/crops prior to use and leveled. A
driveway will be constructed to provide access to the MS -1 site. Graveland drainage materials
may also be installed to facilitate all weather access.Equipment and materials will be
transported from the MS -1 site to the S5 well pad site daily as needed during drilling activities.
A security fence and lighting would be installed around the MS-1 storage site, and security
guards may be stationed at the sites.

Fond St. Jacques

Equipment and material storage will generally occur within the Fond St. Jacques well pad site.
Some materials/parts may be stored at a temporary storage area on the Belle Plaine site and

transported to Fond St. Jacques as needed. A small area north of the well pad and within the

well p ad parcel will be used for temporary stockpile of topsoil removed from the well pad site.

3.3.4 Well Pads
Well pads will be developed at each drilling location where the drilling equipment and
materials will be positioned. The well pads will generally house the following equipment:

=

Drill rig with auxiliary structures and laydown area

Mud system including: mud tanks, suction tank, mud mixing tank, mud pumps
Mud logging unit

Air drilling package

Cementing unit with cement silos

Fuel tank

Mud disposal pond

Water pond

Storage area (located at MS1 for S5 well pad)

=4 =4 =4 -4 8 8 A
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i Offices (located at MS-1 for S-5 well pad)

Well pad development w ill include removing vegetation including trees from the well pad site
include the area of grading. The grading plan and well pad layout for Saltibus (S -5) and Fond
St. Jacques are shown orfigure 3.3-2 and Figure 3.3-3, respectively. At Saltibus (S-5) a terrace
will be excavated into the hill slope and large trees (e.g., greater than 36 inches diameter at
breast height) on the outside edge of the well pad shall be retained, if possible, to provide slope
stability. The excavated materials from MS-5 will be stored at MS-1.

A geotextile fabric will be installed on the well pad surface and engineered fill will be imported
and compacted to the finished grade of the well pad surface. To the extent feasible, the existing
soil will be reused at the site as fill material. Topsoil m aterial will be stockpiled to be used in
revegetation efforts after the exploration works have been completed. A layer of gravel will be
installed on the surface of the pad to stabilize the pad.

Drainage

At Saltibus (S-5) a drainage system is essential to prevent possible erosion and landslidealong
the pad slopes. Surface rainwater shall be collected by a network of drainage ditches to be
constructed on the slopes and bermsat the perimeter of the well pad . Horizontal slotted pipes
shall be inserted in the slopes in order to release the soil pore pressureand ensure efficient
drainage around the well pad . At Fond St. Jacques drainage ditches will be trenched into the hill
slope above the well pad to help collect shallow groundwater and direct the water to the water
storage pond.

Concrete Cellar and Laydown

A reinforced concrete cellar will be constructed around the well within each well pad. The
concrete cellar will house the lower section of wellhead assembly, including the casing head
flange. The internal dimensions of the cellar are approximately 3 x 3 meters. A laydown area (14
x 12 meters) will be located adjacent the drilling rig for te mporary laydown of casing and other
components required for the drilling operations.

Mud System

The mud system is required for drilling operations and would be installed near and at the same
elevation as the drilling rig. The mud system includes 2 steel tanks (10 x 5 meters), 1 suction
steel tank (10 x 5 meters), 1 steel mixing tank (3 x 14 metersgnd 2 mud pumps (3 x 3meters). A
mudlogging unit container (9 x 3 meters) would be used to monitor the drilling parameters with
sensors installed on the rig systems and collect and analyze the drilling cuttings to define the
geological formations and param eters.

Air Drilling Package

The air system will be located near and at the same elevation as the drilling rig. A typical aerated
drilling package consists of compressors, air dryer unit, boosters, soap tank, soap pump and an
air-water (or mud) separator.
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Figure3.32 Saltibus (S5) Well Pad Grading and Site Layout
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Flgure3 33 Fond St Jacques Well Pad Grading and Site Layout
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Cementing Unit and Silos

The cementing unit and silos for storage of cement are required to supply cement to the well
during drilling operations. The cement unit (6 x 3 meters) will be installed near the location of
well. Cement materials will be delivered to the pad as needed for temporary storage in the silos
(3.5meters in diameter).

Fuel Tank

A fuel tank will be located on the well pad to supply fuel to a generator at the drilling rig The
fuel tank will have a masonry wall surrounding the tank for secondary containment. A sump
located adjacent to the tank will collect any runoff from the area. All runoff from the fuel tank
area will be contained and will not flow to any surface water.

Mud Disposal Pond

The mud disposal pond collects the wastes/drill cuttings from the drilling operations. The mud
disposal pond will be lined with a temperature resistant and waterproof membrane in order to
prevent any leakage of the drilling waste/drill cuttings into the gr oundwater. The pond at
Saltibus (S5) is approximately 20 x 5 meters and approximately 30 x 10 meters at Fond St.
Jacques. The mud disposal pond has a depth of approximately 1.5 meters and will be covered to
prevent any run -on to the mud disposal pond or r un-off from the mud disposal pond during

rain events. Drill cuttings shall be removed from the pond as needed to prevent the mud
disposal pond from overtopping.

Water Pond

The water pond will store the water required for drilling operations. At the Fond St. Jacques
site, the water collected by the drainage ditches uphill of the pad will also be conveyed into the
water pond to allow for use of the water and to prevent run -on to the main pad site. The water
pond will be lined with a temperature resistant and waterproof membrane to prevent any
contact with the groundwater. The dimensions of water pond are approximately 10 x 8 meters
at Saltibus (S5) pad and 60 x 20 meters athie Fond St. Jacques pad. The water pond will be
approximately 1.5 meters in depth.

Temporary Drilling Storage Area

The well pad has to include a small area for a short period storage of the casing and drilling
parts. This area is very small at Saltibus (S5) due to the limited area available at the pad, while
it is larger at Belle Plaine and Fond St. Jacques.

Offices and Workshops
Offices will be made of standard containers of 12 x 2.5 x 2.6 meters (length x width x height).
The office at Saltibus (S5) will be located adjacent to the S5 well pad.

Fence

The well pad site shall be secured with a vinyl coated chain link fence approximately 2.4 meters
(8 feet) tall with barbed wire at the top of the fence. The fence will provide security for the site
and workers.
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Lighting

The well pad area will be illuminated during drilling activities. The drilling Contractor will
provide the lighting fixtures which will be  powered by a diesel generator at the well pad. The
lighting will be directed into the drilling site to minimize light pollution on adjacent properties.

3.4 Well Drilling

The project includes drilling one exploratory slim -hole well at each well pad. A drilling rig with
a capacity of 160 metric tons with 700 horsepower draw works capacity will be used for the
drilling of the slim hole wells. A trailer mounted telescopic doub le drilling rig or a super -single
mobile drilling rig will be used. An example drilling rig is shown on  Figure 3.4-1. Both super-
single and telescopic double drilling rigs are fast moving, trailer or truck mounted mobile

drilling units. The rig is approximately 4.5 meters to 5.5 meters high during transport and can
be extended to a maximum height during drilling of 32 m eters for super-single type drilling rigs
and 45 meters for telescopic double drilling rigs.

The slim hole wells are planned to reach a total depth of 1,500 to 1,800neters (approximately
5,000 to 6,000 feet). The deepest cemented casing string will be set to approximately 75@eters
depth (approximately 2,500 feet). A blowout -preventer (BOP) would be installed within the
cellar above the 7inch casing. The 7inch casing will be set to a depth of approximately 250
meters (approximately 820 feet). Two generators will be housed on the drill rig and well pad to
supply pow er for both the drilling activ ities, water supply operations, lig hting fixtures and
office/warehouse electrical equipment.

3.4.1 Dirilling Water and Drilling Mud

Drilling w ill require water to cool the drill and wash drill cuttings from the drill  bit.2 Water
required for drilling activities shall be pumped from streams flowing nearby the well pads.

Water demand for drilling is estimated to range from 4 to 11 liters/second (I/s) and water supply
will need to be continuous to ensure continuous drilling. The water pond on each well pad will
provide water supply for well drilling

2 Drilling operations for the deeper sections of each well require relatively small amounts of water flow,
whereas the larger hole diameters near surface require significantly more water flow for hole cleaning. | f
a reservoir is crossed in the final well section, partial or even total circulation losses increasing the water
demand to up to 11 Ips. If water supply capacity is overcome, then aerated drilling will be usedto drill
under almost balance conditions to reduce the water loss during drilling.
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Figure3.41 Example Drill Rig for a Slimole Well

At Saltibus (S-5) a temporary sandbag weir will be installed in the River Doree below the well
pad. At Fond St. Jacques a temporary sandbag weir will be installed within the stream
approximately 200 meters north of the well pad. The temporary weir will be approximately 1.5
to 2 meters high. At each water supply site, two pumps rated 15 I/s will be housed adjacent to
the river and outside of the normal high water. A temporary HDPE water pipeline will be
installed to transport the water from the abstraction s ite to the well pads.

If the available flow from the water supply is not sufficient for the drilling needs at Fond St.
Jacques, the additional water will be delivered to the site by water tank trucks of about 20,000
liter capacity. Considering that the drilling activities may r equire a peak demand of water of 11
I/s, it is estimated that approximately 2 trucks would have to deliver water to the well pad every
hour.

Wellswill be drilled using water and non-toxic drilling mud. Variable concentrations of non -
toxic additives (drilling fluid) would be introduced to the drilling mud as needed to prevent
corrosion, increase mud weight, and prevent mud loss. In addition, caustic soda and
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lignosulphonate would also be used in small quantities . Additional drilling mud would be
mixed and added to the mud system as needed to maintain the required mud quantities.

3.4.2 Drill Cutting and Fluid Disposal

The drilling fluid carrying the rock cuttings is discharged at the shale shaker, where the cuttings
are separated from the mud and discharged into the mud disposal pond. The recovered drilling
fluid is reused in the drilling process. Drill cuttings will b e tested to determine whether the
cuttings contain any toxic or hazardous materials (e.g., arsenic, mercury, or other naturally
occurring heavy metals in high concentrations). Any drill cuttings containing hazardous
materials will be segregated and sent to a landfill that can accept the materials. Clean drill
cuttings/rock will be available for commercial use such as in road bedding or other applications.
The volume of cuttings produced from each exploration slim -hole well is estimated to be
approximately 6 5 cubic meters (approximately 2,300 cubic feet).Drill cuttings will be tested for
naturally occurring heavy metals and hazardous materials prior to disposition.

Each completed well will be equipped with a well head including a master valve and side
valves. Any fluid remaining from the drilling process will either be reinjected to the geothermal
well or will be evaporated from the mud pond prior to disposal of soil s/solids from the mud
pond.

3.5 Geothermal Resource Data Collection and Testing

Testing for the presence or absence of an exploitable geothermal reservoir will be conductedat
all wells. Tests will include downhole temperature measurements, water loss and injection testing
(completion tests) and production testing in wells intercepting a geothermal reservoir.
Temperature logs will be recorded periodically for weeks after well completi on and rig release.

3.5.1 Well Logging

Well logging under both shut -in and flowing conditions will be performed in all exploratory
slim-holes. Logging can be performed during drilling and after drilling.  During drilling , the
logging activity takes place during a drilling stop and shall be accurately organized to avoid
any delay in drilling operations. Well logging shall include pressure, temperature, and spinner
logs, static formation temperature tests, water loss tests, gross permeability test, and pressure
fall -off recording. The equipment wil | include:

i) a platform to work at the top flange master valve height for well logging operation s;

1)) atrailer mounted slick line winch unit ;

iii) a lubricator assembly with related accessories needed to run in pressurized wells;

iv) a set of downhole tools for pressure, temperature and flow rate measurement with
downhole electronic memory, such as Kuster K10 or equivalent, and related
accessories.
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3.5.2 Flow Tests

Wells that encounter elevated temperature and permeability at depth allow for short -term
production - to assess subsurface conditions. This testing will occur after a sufficient wellbore
warm -up and does not require the presence of the drill rig on site. The proposed method for
flow testing at the exploration well is use of the James lip method, which involves an
atmospheric separator to control and monitor the discharge.

Air may be injected to pressurize the wellbore and displace the water level at depth if the
warm -up monitoring will suggest that the well will not be able to start discharging upon the
opening of the master valve. This will require one compressor and one booster of the air drilling
package. The geothermal fluids will be discharged through a horizontal pipeline into the
atmospheric separator, where steam will be released to the atmosphere, while separated brine
will be temporarily stored in the mud disposal pond and the water pond. Discharge monitoring
will include well head pressure, lip pipe pressure, weir box temperature and water level.
Discharged fluids will be sampled for field monitoring and subsequent laboratory analysis. The
silencer will consist of an inlet pipe discharging into a vertical pipe with a suitable large
diameter to reduce the steam phase exit speed at below 4 meters/second. This will assure a
strong reduction of noise of high frequencies. Flow testing would be conducted as allowed by
the temporary storage volume available at each site.

Prior to any discharge of brine to the water storage pond the outlet pipes for the water storage
pond will be plugged and a cover will be installed over the water storage pond to prevent
rainwater from encountering the pond and causing any overflow. A temp orary sandbag berm
will also be installed around the perimeter of the water pond to prevent any rainfall from running
into the pond and causing overflow. Brine produced during the flow test will either be reinjected
to the geothermal well at the completion of the test if there is sufficient permeability to allow for
reinjection, or the fluid will be allowed to evaporate and the soils that come into contact with the
brine will be discharged at a landfill that is authorized to accept hazardous materials.

3.6 Well Abandonment and Site Reclamation

The commercial potential of each exploration well w ill be assessedfter testing. The well will
not be abandoned if it is determined to have long-term use as a monitoring well, or injection
well. Equipment will be removed and the site cleared of excess material. The wellhead and well
cellar (3 x 3meters) will remain in place for future t esting or monitoring. The well head cellar
will be protected by a fence with provisions to avoid water accumulation due to run off inside
the cellar. Valves wheels shall be taken away to prevent valve operation by unauthorized
people. A well head pressure monitor will be kept in place to control for excessive pressure due
to accumulation of non -condensable gases.

If a well is not determined to have commercial potential, monitoring of the well may continue
or the well may be abandoned. Well abandonment typically involves plugging the well bore
with enough cement to ensure that fluid in the reservoir would not flow i nto different aquifers;
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the casing would remain in place. Any wellhead equipment would be removed from the well,
and a metal cap would be welded to the casing.

At Saltibus (S-5), the well pad site will be graded to provide slope stabilization. At Fond St.
Jacques the well pad site shall be graded to match the preexisting site conditions to the extent
feasible. Stockpiled topsoil materials will be applied to the well pad sites and vegetation will be
planted to provide slope stability . The materials at the Saltibus(MS-1) site will be removed and
excess topsoil removed from site S5 may be applied to the MS-1 site to enrich the soil
conditions or the clean soil materials may be used in other commercial uses. All areas of
temporary easement will be returned to agricultural use/production.

3.7 Erosion andgedimentManagement

Best management practices (BMPs) for erosion and sedimentcontrol will be used to stabilize
loose soil and control sediment as well as to prevent site run-on and manage site run-off.
Typical BMP materials installed on construction sites include stabilized drainage channels, fiber
matting, hydroseed, mulch, straw wattles, silt fencing, rock bags, and hay bales. Typical BMP
procedures implemented to prevent fugitive dust on construction sites include wetting loose,
dry soil during ground disturbance ; preventing soil track-out onto paved roadways; and
covering truc k loads when transporting soil. All areas of disturbed soils will be revegetated at
the completion of well drilling and testing activities and during site reclamation.

3.8 Hazardous Material Management

Hazardous materials, such asfuels, oils, and lubricants for construction equipment, would be
stored in a designated roofed storage areawith secondary containment . Used oil would be
gathered and stored in tanks at the storage area until it could be transported off site and
disposed of at a facility that can accept hazardous materials. A temporary warehouse made of
shipping containers with aroof structure will be built at MS-1 storage areato protect
construction materials from the rain. Wells would be dr illed with water and non -toxic drilling
mud. Most of materials used in drilling fluids are not harmful for the environment, with the
exception of caustic soda which is used in small quantities and lignosulphonate which is
however used in the chrome free product variation for environmental protection. Hazardous
materials including caustic soda, lignosulphonate, and diesel fuel used to power the generator
and equipment would be transported, handled, and stored in ac cordance with applicable laws
of Saint Lucia, World Bank General EHS Guidelines Section 1.52007a) and World Bank EHS
Guidelines for Geothermal Power Generation Section 1.1(2007b)

3.9 Waste and Effluent Disposal

Fluids and solids removed during drilling will be tested to determine the chemical composition
and identify any materials that may be hazardous. Any drill cuttings that exceed the toxicity
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threshold for hazardous waste would be treated as hazardous waste and disposed of off-site at
a landfill at Deglos . Excess drilling fluids will either be injected back into the well at the
completion of testing activities or will be evaporated. Any drill cuttings that exceed the toxicity
threshold for hazardous waste would be treated as hazardous waste and disposed of off-site.
Drill cuttings that do not exceed the toxicity threshold will be reused in commercial applications
such as in road construction. Testing will occur prior to disposition of the material.

A sanitary toilet cabin with mobile septic tank seized for the planned workforce will be installed
by the contractor at each well pad and will be maintained in a clean condition.

Trash would be maintained in covered receptacles at the well pads and storage area. Non
hazardous waste will be disposed of at an authorized landfill in either Vieux Fort or Castries.

3.10Schedule and Workforce

The anticipated project schedule and workforce are summarized in Table 3.10-1. The anticipated
work hours for project activities are summarized in Table 3.10-2.

Table3.101 Anticipated Workforce and Schedule

Activities Schedule Workforce
Access Establishment and Site Development 3months Up to 50
Well Drillingper well) 2 to3 months Up to45
Well ProductionTesting(per well) 1 week tdl month Up tol5
Well Abandonment and Pad Reclamation 1 month Up tol5
Grand Total 2 to8 months Up to 50

Table3.162 Anticipated Workhours per Day

Activities Hours

Access Establishment and Site Development 7:00 to 190
Well Drilling 24 hours
Well Testing 24 hours
Well Abandonment and Pad Reclamation 7:00 to 190
Note:

Proposed workhours would be the same on weekdays and weekends for all activities.
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4 Baseline Data/Existing Environment

4.1 Overview

A comprehensive scoping studies report was prepared for the project in 2017to obtain and
evaluate information about the existing environmental and social conditions within the project
area. Additional investigations were conducted in 2024 to update the prior investigations. This
section summarizes the baseline/existing conditions that may be at risk or impacted by the
project based onthe results of the baseline studies. Baseline investigations and conditions are
documented in Appendix C.

4.2 Environmental Conditions

4.2.1 Water Resources

Water Supply

At the national level, Saint Lucia benefits from an extensive water supply network managed by
the Water and Sewage Company(WASCO). Water supply in rural areas like Belvedere, Fond St.
Jacque, and Saltibus is generally stable, but during the dry season, challenges such as water
rationing and shortages are common. Rural communities, particularly those in higher elevation
areaslike Fond St. Jacque, experience water supply interruptions more frequently than urban
areas. There have been ongoing efforts to upgrade water infrastructure, but gaps still exist in
ensuring consistent service in remote communities.

In both Soufriere and Laborie, the majority of households have access to public piped water

directly into their homes. According to the census, about 87.8 percent of households in Saint Lucia

have piped water into the dwelling, with  Soufriére and Laborie following this trend. In Soufriére,

82 percent of households are connected to a public piped water supply, while a smaller

percentage rely on private catchment systems, springs, and rivers, which are more common in

Fond St. Jacqueand Belvedere. This accessenhances theEOOOUOPUaz UwOYI UEOOQwWBUE
reducing the burden of water scarcity. Laborie showcases a similar trend in water access, with

around 90 percent of households connected to a public piped water supply. Laborie also has a

reliance on springs, and rivers, especially in outlying areas like La Clay and parts of Saltibus.

A household survey conducted in 2017 indicated that the majority of households in the affected
communities use mainly public pipe -borne water supplied by WASCO as their primary source
of water for domestic purposes, which is generally considered good quality and reliable.
Rainwater harvesting tanks/containers were also used by most households. Spring water was
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generally used for other non-drinkable domestic purposes and farming. A few households also
reported using a combination of public standpipe, spring , and river water.

Surface Water Resources

Saltibus

The Saltibus S-5 siteis located near the crest of a ridge along the east side of the Doree RiverS-5
is located 130 metersfrom the river, and the slope from the site to the river is steep (54 percent
grade). WASCO operates a diversion from the river approximately 0.5 k ilometer upstream of
the project. There is no permitted extraction or intakes on the River Doree downstream of the
project. River flow is not measured at the WASCO intake location. Flow data from a gage near
the mouth of the river 6 k ilomet ers downstream of the project site indicates a dry-season
baseflow consistently around 150 I/s. Thirty -six percent of the Doree River watershed is
upstream of the S5 site, and it is reasonable to estimate base flow at theproject site as 36
percent of base flow at the gage, or 54/s.

Fond St. Jacques

The primary surface water resources in the Fond St. Jacques area include two small
streams/drainages that flow adjacent to the project site and Soufriere River approximately 100
meters north of the project site. A spring discharge is also used by WASCO as a water supply.
WASCO maintains a collector vault to collect spring discharge immediately uphill from the
project site. WASCO does not extract water from the river downstream of the project (King,
2024) There are no permitted water extractions downstream of the project.

Groundwater

Saltibus

The Saltibus well pad site is located at the top of a hill slope along a ridgeline. No groundwater
resources are present within the well pad site. MS-1 is located within a flat area that is used for
agricultural production. No groundwater resources are known to occur in the areaand the
geotechnical test pits were dry at the time of excavation (ELC, 2024b) however, groundwater
may be present in the area at depth.

Fond St. Jacques

Shallow groundwater occurs within the Fond St. Jacques well pad area. Soils were saturated
and shallow groundwater penetrated the test pit at the time of geotechnical investigation in
2024(ELC, 2024b) WASCO maintains a catchment uphill and southwest of the proposed well
pad location. The catchment collects water from a spring uphill of the well pad and transfers the
captured water to a water storage tank downgradient and northwest of the well pad

Geothermal Resource

The geothermal aquifer is naturally separated from the groundwater aquifer by aquitards,
which limit infil tration and cross-contamination of geothermal resources with surface water or
shallow groundwater resources. Jacobs(Jacobs New Zealand Limited, 2016)developed a
conceptual hydrogeological model of the area of influence (shown in Figure 4.2-1). The
conceptual model shows the presence of a clay layer, which suppresses surface expression of
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the geothermal system. The cool groundwater aquifer is perched above the clay layer. The
hydrothermal alteration appears to occur at relatively shallow depths just at or below sea level.
Surface manifestation of the geothermal resource occurs along fractues where there is upflow,
such as in the vicinity of Ravine Claire Spike Falls.

Figure4.21 Schematic Conceptual Hydrogeologic Model
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Water Quality
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increase in agriculture, especially banana cultivation. Research carried out by the River

Surveillance Monitoring Project (Lloyd et al., 1996) concluded that the variable that most affects
2EPOUw+UEPEzZUwlI EOUaAUUI OUwPUwUT 1 wbOUI OUPI PEEUDPOOWO
near water sources.

Saltibus

No water quality data were found for the Doree River near the project site. Eight samples from
the Doree River near its mouth (6 kilometers downstream of the Saltibus S-5 site) were all low in
turbidity and in regulated constituents that were measured (total dissolved solids, chloride,
nitrate, iron and zinc).

Fond St. Jacques

The Fond St. Jaques project sités in the headwaters of the Soufriere River watershed, with only
0.69 kn? of upslope drainage area (4.5 percent of total Soufriere watershed area). Data for 10
raw and 22 treated water samples collected during 2010 to 2017 from two sampling locations in
the Soufriere River watershed were provided by WASCO. At both locations, th e raw and
treated data sets included positive results for fecal coliform. Other constituents occasionally
detected above the U.S. secondary drinking water maximum contaminant levels were
aluminum, iron and manganese. Nine samples from the Soufriere River in the town of Soufriere
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(6 kilometers downstream of the drill site) during 2022 to 2024 were consistently high in
turbidity (greater than 5 NTU).

4.2.2 Air Quality

Project Area Ambient Air Quality

Ambient air quality was measured for a 20 -day period in the vicinity of the project in 2017. Low
ambient concentrations of nitrogen dioxide ( NO2), Sulphur dioxide ( SCz), and hydrogen sulfide
(H25) were measured near the project areas The 20day average concentrations were well below
the World Health Organization (WHO) Guidelines. WHO guidelines specify 10 -minute
maximum concentrations of 500 pg/m: for SOz, a I-hour average of 40 pg/ms3 for NOz2and a
30-minute average of 7 ug/ms3 for H 2S. Levels of particulat e matter 10 microns or less (PMo) and
2.5 microns or less (PMs) were measured in the Saltibus and Fond St. Jacques areas in
September2024(Table 4.2-1). Both levels were below the World Bank guideline for PM 10and
PM2zsof 50 ug/m3 and 25 pug/ms, respectively.

Table4.21 PMpand PM2.5Measurements

Location 24hour Average PM(ug/n?) 24hour Average Pk (ug/n?)
Saltibus 6.1 3.5
Fond St. Jacques 16.4 9.3

Naturally Occurring Geothermal Emissions

Geothermal systemsmay contain gases that are potentially hazardous to human health. The
most common gasesin geothermal systems include: carbon dioxide (CO2) and hydrogen
sulphide (H 2S). People visiting Sulphur Springs and other areas of fumarolic activity with
uncontrolled naturally occurring emissions in Saint Lucia are at the greatest risk for exposure to
geothermal gas emissions(Jan Lindsay, 2002) There have been reports of people and animals
dying from CO :zinhalation associated with geothermal systems in the Caribbean, including
Saint Lucia (Jan Lindsay, 2002)

Ambient concentrations of SOz and H2S at Sulphur Springs were substantially higher than
concentrations in the project vicinity. H 2S concentrations at Sulphur Springs were 29.24 ug/m,
which exceeds WHO guidelines of 7 ug/m3. It should be noted that the WHO guidelines are for
annoyance, with potential eye irritation likely caused when concentrations reach 150 pg/m 2 or
above. A 20-day SOz average concentration of 292 ug/ne was measured at the Sulphur Springs
site. This average SQ concentration was below WHO guidelines and in line with concentrations
measured during the University of West Indies Study, which showed monthly average
concentrations ranging from 177 to 623 pg/m3between April and December 2014. The higher
concentrations measured at this site are representative of emissions at the fumarole where there
is venting of the geothermal gases.No fumaroles or sources of SQ occur in either Saltibus or
Fond St. Jacques. Therefore, ambient levels of S£n the project area would be de minimis.
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4.2.3 Geology and Soils

Geology

A geotechnical investigation was conducted at the Saltibus S5 well pad, MS-1 storage area, and
Fond St, Jacques well pad in 2024. The results of the geotechnical investigation are discussed
below.

Saltibus

Saltibus S5 well pad is located at the top of a ridge line perched above the River Doree. The
slopes along the edge of the well pad drop off steeply toward the River Doree. There is evidence
of prior landslides on the hill slopes near the well pad. Due to the steeply sloping terrain of the
site, the area is generally at risk of landslide and erosion. The geotechnical investigation
indicates soils have a plasticity index of 6 to 7 and low in three of the 4 bore pits and 28 in the
fourth bore pit. The soils are suitable for the well pad (ELC, 2024b)

The MS-1 staging and storage areais located on alarge, raised field . The geology of the area is
composed of pyroclastic flows containing pumiceous and andesitic deposits. The outcrops of
these units can be found along the road cuts on the eastern side of the main road adjacent to the
area. MS-1 soils are currently supporting agricultural production . The geotechnical

investigation indicates soils at MS-1 have a plasticity index of 6 to 9 and are suitable for storage
of materials (ELC, 2024b) Soils in the MS-1 are currently used for agricultural production but
have reduced nutrient loads and are not of high value.

Fond St. Jacques

Fond St. Jacques is located in a depression surrounded by steep mountains. The geology of the
area is composed of block and ash flow deposits that possess a high permeability, through
which several freshwater springs emanate. It is evident that this area has extensive agricultural
activity located on both flat and mountain slopes; crops include bananas, coconuts, and cocoa,
among others.

Soils in the Fond St. Jacquesvell pad are saturated due to shallow groundwater and spring
flows. The geotechnical investigation in Fond St. Jacques found that soil conditions and
drainage would need to be remediated due to oversaturation of the well pad soils (ELC, 2024b)

Soil Erosion

Soil erosion is the most severe environmental problem in Saint Lucia and affects the water
supply and agricultural productivity. An agricultural study of soils showed that the loss of so il
cover is very high as a result of high storm intensity (Cox, Sarangi, & Madramootoo, 2006)
More than 90 percent of annual soil erosion is generated in short periods of hours or days
(Norville & King, 2001) . The greatest contributors to erosion issues in Saint Lucia include:

9 Loss ofvegetation cover in watersheds

1 Lack of proper soil conservation practices

1 Inappropriate land use, and degradation of soils
1 Inadequate road construction and maintenance
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Factors that contribute to the degradation of soil quality in Saint Lucia include:

9 Loss of nutrients or imbalances in the soil
9 Overfertilization

1 Use of pesticides and herbicides

1 Disposal of both human and natural waste
1 Waterlogging in flat areas

4.2.4 Noise

Existing daytime ambient noise levels were measured in the project area. The documented noise
levels were consistent with a rural environment where the noise sources are predominantly
natural (e.g., wind, water, wildlife, and farm animals) . Other noise sources included mobile

(e.g., traffic) and stationary sources encountered along roadways. Table 4.2-2 provides the
average and the extreme high and low noise levelsmeasured at Saltibus S5 and Fond St.
Jacques during daytime and nighttime hours .

There are numerous residents living in the vicinity ofwledl pad at Fond St. Jacquewhich are
considered noisesensitive receptorsPlanning contours at intervals of 100, 200, 300, and
400 meters from trauter edge of th&altibusand Fond St. Jacqueeell padsare shown
on

Figure4.23and
Figure 4.2-3, respectively.

Table4.22  Existing Daytime Ambient Noise Levels

Area of Average Range Extreme Noise Sources during Measurements
Impact (dBA) (dBA)
Saltibus 44.2 33to70  High noise levels due to falling breadfruit.
(daytime)
Saltibus 55.7 43to 73  High noise levels due to falling breadfeibgs and wildlifeontributed
(nighttime) to elevated nighttime noise levels.
Fond St. 46 38to 65  High noise levels due to vehicles.
Jacques
(daytime)
Fond St. 54.5 40to62  Frogs and wildlifeontributed to elevated nighttime noise levels.
Jacques
(nighttime)

Renewable Energy Sector Development PrdjdtaftESIASSaltibusand Fond St. Jacquéseas 6 January 2025
4-6



BASELINE DATBXISTING ENVIRONMENT

Figure4.22 SaltibusNoise Planning Contours

Map Extent Indicator

- — e [/\efers
0 25 50 100 150 200 250

[ . — NSCT
0 100 200 400 600 800

Legend D Proposed Project Site Boundary : __; Noise Planning Buffers (100-400 meters)

Scale = 1:6,000 .
Created: 10/15/2024 - Access Road Grading Area

- \Nater Pipeline

I - Wellpad

PANORAMA

Renewable Energy Sector Development PrdjdtaftESIASSaltibusand Fond St. Jacquéseas 6 January 2025
47



BASELINE DATBXISTING ENVIRONMENT

Figure4.23 Fond St. JacqueNoise Planning Contours
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4.2.5 Natural Habitats and Biodiversity

Flora and fauna species observed within the project area are provided in the Scoping Studies
Report (Appendix C ). No endangered or priority floristic, mammalian, herpetofauna, or insect
species were encountered during surveysat Fond St. Jacque®r MS-1 storage area Several
priority bird species and endangered bird species were observed in the forested habitat at
Saltibus S5 and numerous native plants were observed on the S5 site.

Vegetation Communities/Habitat Characteristics

The dominant vegetation types and habitat characteristics of each project area are summarized
in Table 4.2-3, below. The Saltibus well pad consists of forest habitat, which was cleared at some
point in the past and replanted. Seventy-five species of flowering plants and ferns were
recorded on the S5 site, mostly tree and shrub species. Common weedy species were not
recorded. Eleven species appear to be cultivated, although some of these species may also be
self-seeding. Eight species arenaturalized and fifty -six species are native.A total of 49 trees > 10
centimeters diameter at breast height (dbh) occur on the site. No endemic Saint Lucia trees
occur on the site. The only tree species that was rare for the region isTurpinia occidentaliglUCN
least concern) No endangered species occur on the site.

The MS-1 storage area is subject to agricultural cultivation and does not contain native species

or habitats due to the active agricultural activities on the site. Similarly, the well pad at Fond St.
Jacques consists of generally fallow agricultural area with areas of coconuts and agricultural
production. Both MS -1 and Fond St. Jacques areharacterized by a lack of native habitats or
vegetation communities. Forested areas occur on the hill slope to the east of the Fond St. Jacques
well pad.

Fauna

Table 4.2-4 provides a summary of the common faunal species documented in each project area
and surrounding area of influence (i.e., habitat areas within approximately 300 meteis [1,000
feet] of the potential drilling sites). The MS-1 storage area and Fond St. Jacques well padreas
were characterized by a lack of native habitats. Both MS-1 and Fond St. Jacques well pad are
characterized by a lack of suitable habitat due to agricultural production on the site and
surrounding development ; however, the surrounding forested edge east of Fond St. Jacques
provides natural habitat for bird species .
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Table4.23 Habitat and Dominant Floristic Species by Area

Area Name

Description of Vegetation/Habitat
Conditions

Dominant Vegetation

Saltibus S5

The site is steep and partially forested w
an incompleteipper canopy. There were
relatively few tall trees interspersed
among smaller tree species, saplings,
shrubs and arborescent herbs. The
species mix indicated that there has bee
agricultural clearance in the past with
some persisting planted trees, andreo
planted reforestation species. Wild plant:
and cultivated species typical of disturbe
forest edge were also regenerating with
seeds spread from surrounding areas

The site probably was cleared of the native fores
the past to enable crop species to be planigen
the history of clearing and replanting, the area th
site does not contain
in World Bank OP 4.0¢he ridge area with some
large specimens aDcotea leucoxylomas spared
this clearance. The site seems to have been
abandoned for several years and is reverting to ¢
mix of wild, naturalized and persisting cultivated
species Thirty speciesf tall treeswere identified.
Three were naturalized crop trees atwienty
sevenwere native. Of the natives, five were
Caribbean endemics, with one of these being a
Lesser Antillean endemiFourteen species of sma
trees were recorded of which five could be plante
or selfseeding. Of the wild species present, six
species were Caribbean endemics of which five i
Lesser Antillean endemics and one was a Saint
Lucian endemic.

There were some very large specimens of the
Caribbean endemidnthurium cordatum, sidjinan
epiphyte often found on cliffs, and the Lesser
Antillean endemicobelia cirsiifoliapften found on
wet roadsides, was also preseitedychium
coronarium, lavengéhe invasive ginger family
species, was growing in large clumps

MS-1
(Storage
Ared)

The MS1 area is a formerly intensive
agricultural area that is now limited to
sparse cultivation. There are many
common weedy herbs and shrubs found
the site.

The area is dominated by herbs and shrubs
includingAndropogon bicornis, Urena lobatad
lpomoea tillacealong with grasses such as
Andropogon bicornis, Cenchrus purpureus, Chlo
clliataand Eragrostis pilo#dditional cultivated
vegetables and fruit trees are present.

Fond St.
Jacques

The Fond St. Jacques east area is very
swampy and most of the site is saturatec
The area igovered by an herbaceous
flora of mainly grasses and sedges, with
some weedy shrubs and scattered fruit
trees. The area is bordered by some larc
trees except where it forms a boundary
with the road. There are patches of
cultivated dasheenfolocasia esculerfa
a crop that thrives in swampy conditions.
Cows graze in the area.

The area is dominated by the gr&sspalum
paniculatunand large areas covered by the sedg
Fuirena umbellata.

Sources{Panorama Environmental, Inc., 2017; Graveson R. a., 2024)
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Table4.24 Faunal Species and Conditions in the Area of Influence

INGCERNEE

Saltibus S5

Birds

A total of 24 bird species were recorded in tHes3udy area. The
results indicated that 5 endemics, and 9 of 16 Saint Lucia Prio
Bird Species were occurring in the study area with varying
geographic distribution and behavior.

Three avifauna species occurring ot @re listed in the
International Union for the Conservation Nature (IUCN), Red L
threatened Species. The Saint Lucia Oriole, and the Saint Luc
Black finch are listed as endangered (EN); and the Saint Lucie
parrot is currently listed as Vulnerable (VU) in [IUCN Red List ¢
threatened Species. The remaining species found occurring al
classified as Least Concerned (LC), meaning that there is no
immediate threat to the survival of these bird species.

BASELINE DATEBXISTING ENVIRONMENT

Mammals

Nonerecorded.

Herpetofauna

Nonerecorded.

Insects

Not recorded.

MS-1

A total of 2@pecies of birds were recorded in the Mtudy
area. The bird species encountered were very similar to Belle
Plaine and Fond Saint Jacques East, owing to the similar
biodiversityandrich ecotonein the forest edge surrounding the
potential drilling sitesyhich provide an ideal habit&tour of these
spedes are classified as prioritpscies, two of which are Saint
Luciaendemic species: Saint Lucia pewé&fitopus obgrand
Saint Lucia warbleBoth Saint Lucian endemics were common
the site, which is consistent at the national level.

None

Three reptile species were recorded in the staba,
including:

1 Saint Lucia anolis lizard\qolis luciay

1 Common House Geckddmidactylus mabodia

1 Slipperyback Skink, known as Zandoli tarre
(Gymnopthalmus pléei

Very few insects were observed and none were
identified to a species level.

Fond St. Jacques

A total of29 bird species were detected in the Fond St. Jacque
east area. fie majority ofhe detected bird specieare resident
species. Five Saint Lucia endemic spewiege observed during
surveys. Three priority species were observed including:

1 Saint Lucia parrot4mazona versicolpr

1 Saint Lucia black finctManospiza richardsoyi

1 Saint Lucia oriole/€terus laudabiljs

Seven mammal species were recorded in the shneg.
These include, the small asianmgoose Herpestesou
ropuntatu¥ the @ossum Didelphis marsupiayjsrats

and mice. All species are introduced to Saint Lucia ai

are classified as alien invasive wildlife.

Two species of bats, a fruit bdt@nophylluplethodop
and an insectivorous baB{acyphyllusavernurp were
found in this study aredhese species are not

considered endangered.

Three reptile species were recorded in the study aree
including

 Saint Lucia anolis lizard§olis lucia®

1 Common houseegko Hemidactylus mabogia

1 Slipperyback kink, known as Zandoli tarre

(Gymnopthalmus pléei

One amphibian, theanetoad(Rhinella marinayas
encountered in the study area. The habitat is ifteal
this species, which is consided aninvasive species.

Butterflies, dragonfliegand bees were the most comm
insects observed in the study area. Dragonfly species
were the most common insect group. The presence ¢
wet surface provideideal habitat for the majority of
dragony species.

Sources{Panorama Environmental, Inc., 2017; Graveson R. , 2017)
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4.2.6 Archeological and Cultural Resources

Saltibus

surveys conducted by Leiden University between 2002 and 2004 identified several pre-
Columbian sites near Saltibus and Londonderry. These findings underscore the significance of
the region in terms of its archaeological heritage. The S5 site lies further into the interior of the
island. The interior of Saint Lucia, densely vegetated and challenging to explore, contains only a
few known pre -Columbian sites. The field survey of the site revealed no evidence of pre-
Columbian occupation. This absence suggests that the site was not a settlement or activity area
during pre -Columbian period. In addition, there was no evidence of material remains from the
colonial or plantation period (Phulgence, 2024)

The MS-1 site contains both prehistoric and early colonial artifacts. Areas within MS-1 that are
contain historical and prehistoric resources are shown on Figure 4.2-4 . There is a strong
likelihood that the storage area at MS1 is within the eighteenth and early nineteenth century
slave village at Parc Estate, one of the largest plantations and slaveholdings inSaint Lucia. A
fairly sizeable amount of prehistoric Amerindian materia Is were observed during pedestrian
surveys at MS-1 including within the storage area . There is a potential for subsurface
Amerindian resources due to the age of these resources The discovery of Amerindian materials
adds to the ever-growing database of Amerindian archaeological sites in Saint Lucia, aswell as
the broader Caribbean.

Fond St. Jacques

The drilling areas at Fond St. Jacques have been heavily developed or located in a historically
swampy area where settlement is unlikely. No archeological artifacts were identified at the
Fond St. Jacquesareas during pedestrian surveys. For these reasons, thaevell pad at Fond St.
Jacquesis not considered sensitive for archeological sites.

4.2.7 Landscape and Visual Character

The visual resources and landscapeviews within the S5 site are limited due to the steep
topography and dense vegetation in the area. There are no tourist destinations or scenic vista
points in proximity to S -5. A storage shed and storage of coal are visible on the site adjacent to
the existing unpaved ro adway. Representative photos of the S5 site are provided on Figure
4.2-5 and Figure 4.2-6.

The MS-1 and Fond St. Jacquesites are typical of agricultural areas in Saint Lucia and provide
views of trees, row crops, and fallow agricultural fields. There are no scenic vistas or viewpoints
in proximity to MS-1 staging area or Fond St. Jacques well padThe Fond St. Jacques well pad is
only visible within the valley surrounding the potential drilling area due to the steep

surrounding hillslopes and topography. Representative views of MS-1 are provided on Figure
4.2-7. Representative views of the Fond St. Jacques well pad and surrounding agricultural areas
are provided on Figure 4.2-8 and Figure 4.2-9. Neither Saltibus nor Fond St. Jacques are located
within the PMA or green buffer zone and thus would not affect visual resources within the

PMA.
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Figure4.24 MS-1Historically Sensitive Areas

Sources{ELC ElectroconstiPA, 2024, Smith D. F., 2017; ELC Electro&Pédhd Theobaldsonsulting, 2024)
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