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0 EXECUTIVE SUMMAR Y

0.1 INTRODUCTION
0.1.1 Overview

This Environmental and Social Impact Assessment (ESIA) Reportwas prepared by Earthtime

Inc. (Earthtime) for the Coastal Defence Structure at West Point is part of the Monrovia

Metropolitan Climate Resilience Project (MMCRP), which aims to enhance climate resilience

EOOOT w, OOUOYPEZWEOEUUB wHwUOETI EwWEAwWUT T w&UI T Ow" OP
Environmental Protection Agency (EPA) of Liberia through its Project Implementation Unit

(PMU), and supervised by the United Nations Development Program (UNDP) , the Project

focuses on protecting the densely populated and vuln erable area of West Point in Monrovia

from climate impacts like sea-level rise and intense storms. Key project outputs include

building a 1,050-meter coastal revetment to reduce erosion, strengthening coastal
management through policy support, and protecti ng mangroves while promoting climate -

resilient livelihoods. The ESIA assesses the environmental and social risks of the project and

proposes measures to mitigate these impacts in compliance with Liberian, UNDP, and GCF
requirements. It includes a stand-alone Environmental and Social Management Plan (ESMP)

ET UPT Ol EwOOw! UPET wUT T wxUONI EUzUwxT EUIl UOwi GUUUpPO
safeguards.

0.1.2 Background

The historical background of the MMCRP outlines why West Point was chosen for coastal
defence intervention. During the 2019 design phase, five coastal areas in Monrovia were
evaluated for erosion control, and West Point was selected due to its dense populaion,
vulnerability to sea-level rise, and urgent need for protection against coastal erosion and
flooding. The area faced significant socio-economic and environmental challenges, making it
a priority for action.

A conceptual design of the coastal defence structure (rock revetment) to be constructed at

West Point was developed during the design stage of the MMCRP. Based on this conceptual

design, an Environmental and Social Assessment Report (ESAR) was prepared tosafeguard

the environment and society through the implementation of the Project and beyond. In

addition to the ESAR, the Social and Environmental Screening Procedure (SESP) was carried

out to assess how the Project has integrated the overarching principlesOi w4 - #/ z Uw2 OEDE O
Environmental Standards (SES). A detailed hydro -engineering study refined the design,

incorporating best practices from similar projects to mitigate flooding risks and enhance the

resilience of West Point against future climate impacts.
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0.1.3 Scope of the ESIA

The ESIA primarily covers the construction, operation and decommissioning phases of the
establishment of a coastal defence structure in West Point and its ancillary facilities. It also
considers impacts associated with livelihood activities under outputs 2 and 3 pertaining to
strengthening coastal management through policy support and protecting mangroves while
promoting climate -resilient livelihoods.

0.1.4 ESIA Methodology and Approach

The preparation of the ESIA involved desktop and literature review, field surveys to collect
data on the physical, biological, and socio-economic environments, laboratory analysis, and
expert consultation. Public consultations were conducted with stakeholders, communities of
the project area, and relevant Government agencies.

0.2 LEGAL AND INSTITUTIONAL FRAMEWORK

This ESIA has been prepared in accordance with the Liberian Environmental Protection and

, EOET1 O1 OUw+EPwps$/, +AwlOi wl YYtOwUTI T wsOYPUOOOI OU
/| UOETI EUUEOW&UDPET OPOT UwoOil wl YI'I| OWEOEwWUT 1 w$/ 7z UWE x:
x UOx OUI Ew/ UONT EVwi EOOUWUBGET UwUT 1T w?! UPDOEDPOT WEDOE w"
I, Number 13 of the EPML. All projects and activities identified in Annex | of the EPML are

required to conduct an environmental impact assessmentThis ESIA hasbeen prepared in line

with the laws and regulations of the Republic of Liberia and the international agreements to

which Liberia is a signatory, while satisfying the requirements of the relevant GCF Revised
Environmental and Social Policy (ESP) which adopts the IFC Performance Standards (PS) as

its Interim Environmental and Social Standards (ESS), and the applicable UNDP Social and
Environmental standards (SES), and good international industry practice (GIIP).

0.3 PROJECT DESCRIPTION

The Project seeks to address immediate and longterm impacts of climate change on the coast
of Monrovia by enhancing coastal protection, fostering improved coastal management, and

presenting local communities with diversified climate -resilient livelihoods through three
outputs.

The Projectlocation and design components are presented in Figure 0-1. A summary of the

/ UONT EOZ UWOEDOwWDOi OUOE UD OO0 wkE pragediedinBnod x 001 OU U wWE C
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Coastal Defense Structure at West Point - Monrovia Metropolitan Climate Resilience Project (MMCRP)

1 Project Location : Monrovia, in communities and areas bordering the Mesurado Wetland.

1 Project Outputs :
o Output 1: Protection of coastal communities and infrastructure at West Point against erosion caused by sea
level rise and increasingly frequent high -intensity storms.
o Output 2: Institutional capacity building and policy support for the implementation of Integrated Coastal
Zone Management (ICZM) across Liberia.
o Output 3: Protecting mangroves and strengthening gender - and climate-sensitive livelihoods to build local
climate resilience in Monrovia.

1 Design Components :
o Coastal protection structure, which includes a main rock revetment, a light rock revetement and a
breakwater
0 A promenade
0 Beach access points for fishing community and the general public
o Drainage and related infrastructure
0 Boat landing sites and related infrastructure

1 Project Activities :

o Mobilization phase that includes shipping and sourcing of primary materials and equipment, transport of
equipment to site and setting up camps, offices, ramps, pads and facilities to support construction.

o Site preparation phase including clearing, excavation and preparation of site, raising of ground and
platforms and stockpiling of materials.

o Construction phaseincluding grading, excavation and filling works, stabilization of structures, Installation
of drainage, fabrication and building the promenade, planting of trees and other vegetation on the
promenade.

o Dredging and filling works

1 Project timeline : estimated to be 23 months
1 Project Lifetime : 50 years
1 Equipment : construction, excavation and backfilling equipment, transport equipment.

1 Main Materials: rocks, sand and aggregates, geotextile, cement, diesel, oil, and lubricants, and seedlings and
plants.

1 Employment : figures not available yet but estimated 7 expatriates and 20 to 25 skilled local staff, plus a larger
number of unskilled local workers, taking into account gender balance.

1 Expected waste: quantities not estimated. Waste types include municipal waste, construction and demolition
waste, hazardous waste, and to a lesser extent nedical waste and liquid waste. Construction waste and
dredged materials are expected to be reused where possible in filling activities and building of landing sites.

1 Main sources of greenhouse gas emissions: Emissions from materials, machinery and equipment, project
activities, electricity production, and transportation of materials .

Earthtime xXiii



ESIA MMCRP
ESIA for Coastal Defese Structure at West Point 205

0.4 ANALYSIS OF ALTERNATIVES

This analysis focuses on potential alternatives for addressing coastal erosion in West Point,
and their associated environmental and social impacts. The goal is to identify a solution that
minimizes harm to both the environment and the local communities.

041 ?2#0w- O0UI POT 2w OUI UBEUDYI
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without any project intervention. This approach acknowledges that coastal erosion will
continue and worsen due to the effects of climate change.

Projections show that by 2050, the coastline could retreat by up to 252meters during storms.
This coastal retreat would severely disrupt the livelihoods of local communities, particularly
the fishing industry, which relies on access to the beaches. Without intervention, the socio-
economic consequences for the coastal resideryt, including forced displacement, loss of
livelihoods, and reduced food security in Monrovia due to diminished fishing activities,
would be significant. While this alternative avoids d irect environmental impacts from
construction, it is not considered a viable option due to its detrimental soci o-economic effects.

0.4.2 Alternative Location

During the design phase of the MMCRP, five coastal sections were evaluated for erosion
control in Monrovia. Compared to the other coastal hotspots assessedWest Point was
ultimately chosen as the most suitable location due to its dense population, its low -lying land

highly susceptible to sea-level rise, and the urgent need to protect its residents from the risks
of property loss and damage.

0.4.3 Alternative Design

The construction of a long groyne combined with beach nourishment to protect the coast was
considered. This alternative would involve extensive construction and the dredging of sand
from offshore locations, which would result in high environmental impacts, particularly on
marine life and ecosystems. Additionally, this option is expensive in both implementation and
ongoing maintenance, and it was met with resistance during community consultations in
2019 For these reasons, the groyne and nourishment optionwas dismissed.

0.4.4 Preferred Alternative

U
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socio-economic consequences, while the alternative design with a groyne was abandoned due
to high environmental impact and implementation and maintenance cost. West Point was
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selected as the focus area for intervention due to its vulnerability and the pressing need for

protection.

0.5 PuUBLIC PARTICIPATION

A stakeholder identification and analysis were conducted to inform this ESIA. Stakeholders

were identified and a summary analysis of their expectations and concerns has been made.

Stakeholders were classified into affected communities and interested parties as shown below:

9 Affected parties:

(0]

(0]

Residents (men and women) of the Westpoint Township , communities and
towns whose plots and livelihoo ds will be impacted by the project.

Vulnerable groups within the affected communities: lonely elderly people,
families headed by women, families with many children, single -parent
families, people with disabilities and other low -income groups.

Fishermen and fishmongers whose livelihood solely depend on their access to
the beach and landing sites.

General public in Monrovia

91 Interested parties:

(0]

(0]

Earthtime

State authorities.

Green Climate Fund (GCF).

UNDP

PMU

Community based organizations.

Local non-governmental organizations (NGOSs).
6 001 Oz Uwl UOUXxUB

Local authorities.

Religious groups, including secret societies.

International community including experts and NGOs.
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0.5.1

Stakeholder Engagement

Stakeholder engagement was carried out as follows.

1

High -level stakeholder consultation

A high -level stakeholder consultation was held on on 23 July 2024at the West Point
Town Hall . The meeting's aim was to brief key stakeholders (government entities and
NGOs) on the Project's design, activities, and potential impacts, aiming to gather their
feedback, address questions, and deliberate on their suggestions and concerns.

Community consultations

A Community Group Consultation (CGC) exercise was undertaken for the Project in
August 2024. The location of the consultation was in the West Point Fanti area in ward
405

Focus Group Discussions (FGDs)

Several FGDs were held as part of this ESIA with women, fishmongers and fishermen.
In addition, FGDs that were conducted in 2019 were also incorporated in this report.

Key Informant Interviews

A key informant interview (KII) was conducted with the township commissioner to
gain an understanding of the overall situation in the social area of influence (SAIl). The
interview provided valuable information about key services and structures in the area,
as well as the community's fears and expectations regarding the project. Additionally,
the interview offered insights into issues related to women in the community.

A summary of the key concerns raised by the stakeholders are listed in Box 0-2.

Box 0-2 Key concerns raised during stakeholder consultations

1

Key Concerns Articulated by Stakeholders

High -level stakeholder consultation
o 371 wxUONT EOzUwUDOI i UEOT & w
o The funding of the project.
0 Access to the sea is needed for community survival: fishermen rely on it for their livelihood.
o Possibility to revisit the design so that the long sandy beach is not lost.
0 Roles of both genders in the project, namely women.
0 Resettlement possibilities

o Mitigation measures to be taken to mitigate impacts.
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1 Community consultations

0 Being compelled to stop fishing

0 Being relocated for construction

o0 Being relocated once the land is protected
0 Loss of the beach as an entertainment area
0 Loss of access to the beaches

0 Increase in population at Westpoint

0 Increase in drug use

0 Increase in prostitution

0 Increase in theft incidents

o0 Influx of workers

0.6 BASELINE CONDITIONS : THE PHYSICAL ENVIRONMENT

Understanding the baseline conditions of the physical environment will help assess the likely
environmental impacts of developing the Project.

0.6.1 Climatological Conditions

The climate of Liberia is influenced by its equatorial location and proximity to the Atlantic
Ocean, resulting in warm temperatures and high humidity year -round. The meteorological
parameters| rain, temperature, humidity, barometric pressure, and wind | are aitical for
understanding environmental impacts on the Project and helps in guiding Project planning,
particularly with aspects related to erosion control, drainage systems, and pollution
dispersion. Meteorological Data was collected from the MBI weather station, situated about 5
km northeast of the project site, from May 2019 to August 2024. Key findings include:

1 Rainfall: Liberia has distinct wet and dry seasons, with heavy rains from June to
September. The MBI station recorded an annual average rainfall of 3,421.3 mm, with a
decreasing trend over the years.

 Temperature: 317 1 w EOQUOUUaz Uw Ul Ox1 UE Udbund with 1lideE DOUw P E
seasonal variation. Monthly averages at the MBI station ranged between 25°C to 29°C,

with peak temperatures from January to March and cooler periods from June to
September.

1 Humidity: High year -round, typically between 80% and 90%, with occasional peaks
up to 100% during the wet season.

I Barometric Pressure: Varies between 1,007 and 1,016 mbanyith lower pressure
observed during the dry season
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1 Wind: Wind speeds are moderate throughout the year averaging between 1.13 m/s
and 1.95 m/s, with peaks up to 18.8 m/s. Winds predominantly blow west -south-west,
with seasonalvariations.

0.6.2 Geology, Topography and Bathymetry

The terrain of Liberia is predominantly underlain by Precambrian crystalline metamorphic
rocks, part of the Guinea Shield. The region is characterized by granite, gneiss, and schist
formations, with structural features exhibiting uniformity over large area s. Investigations
revealed a coastal area primarily composed of Quaternary deposits, with notable Jurassic
diabase formations at Cape Monrovia. Site investigations, including three boreholes drilled to
a depth of 20 meters, showed a stratigraphy of loose dlty sands with varying clay content,
and bedrock (suspected gneiss) encountered at approximately 12 meters depth.

Liberia's topography consists of three main zones: a flat coastal plain, broken forested hills,
and northern highland mountains. The project area, situated within the coastal plain, features

a steep seabed off West Point, with water depths reaching 8 metes only 500 meters offshore.
Bathymetric surveys indicated gentle slopes with sandy and silty seabed, alongside shallow
areas and mudflats at the mouth of the Mesurado River, which can pose navigational hazards.

0.6.3 Currents, Waves and Tides

Liberian waters are situated between the Canary Current to the northwest and the Benguela
Current to the east, with the Guinea Current significantly influencing offshore waters.
Seasonal variations in the Guinea Current lead to minimum speeds from November to
February and maximum speeds from May to September. The Guinea Current promotes high
biological productivity, while the Guinea Undercurrent flows westerly beneath it.

Monrovia experiences a semidiurnal tidal regime, characterized by two high and two low
tides daily, extending about 10 kilometers inland in wetlands and rivers. A comprehensive
tide data survey conducted from September to November 2023 revealed significant tidal
parameters, including a highest astronomical tide (HAT) of 1.68 meters and a mean sea level
(MSL) of 0.90 meters. The maximum tidal amplitude recorded was 1.54 meters, with an
average rising tide duration of 6 hours and 19 minutes.

The wave regime along the coast is dominated by long-period swell waves generated by
distant storms in the South Atlantic. Wave data collected in October 2023 showed that
significant wave heights predominantly ranged from 0.6 to 1 meter, with maximum heigh ts
between 1 and 2 meters. Most waves originated from the southwest and south-southwest,
with seasonal variations noted, particularly higher wave activity occurring from June to
September during the rainy season.
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Overall, the findings underscore the dynamic marine environment of Liberia, characterized
by significant tidal movements and wave activity, which have important implications for
coastal management and development projects.

0.6.4 Water Resources

Baseline water quality data for the project area was established during the Environmental and
Social Assessment Report (ESAR) study in 2019, involving seven samples from the Mesurado
River and estuary, and offshore ocean waters. To update this baseline, a new round of
sampling was conducted in August 2024, collecting five water samples: two marine, two
brackish, and one groundwater (Figure 0-2).

The water quality results are compared to relevant national and international standards for
groundwater and marine/brackish water samples.

For groundwater, Nitrite and Phosphate levels exceeded the Liberia Ministry of Health
standards. Metals traceswere detected, all within acceptable limits and Extractable Petroleum
Hydrocarbons (EPH) was detected, indicating potential hydrocarbon contamination.

For marine and brackish waters, comparisons with local standards showed that Total
Dissolved Solids (TDS) exceeded acceptable levels in all samples, while Total Suspended
Solids (TSS) exceeded the standards during the ESAR sampling round but were within limits
in the recent assessment.Traces of metals were detected, within acceptable levels,and EPH
and Gasoline Range Organics (GRO)were detected in some samples, suggesting hydrocarbon
contamination.

Notably, concentrations of contaminants were generally lower in the recent samples
compared to the 2019 data, potentially due to seasonal variations and dilution effects from the
rainy season. Overall, while the water quality in the assessed areas shows compliance with
most standards, the presence of certain contaminants indicates the need for ongoing
monitoring and potential remediation efforts.

0.6.5 Sediment Budget and Quality

The coastal system around Monrovia features a complex interplay of coastal processes. The
Monrovian coastline is characterized by a straight, sandy, wave-dominated beach with steep
slopes and coarse sediment, typical of reflective coastlines. Sediment traisport predominantly
moves northwest, influenced by long -period swell waves. The area experiences significant
erosion due to limited sediment input from the southern coast and active sand mining, where
sand is harvested from nearby bars for construction pur poses.
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Two sediment samples, collected from the West Point coastline (Figure 0-2), were tested and
compared to internation standards. In general, the results complied with the used standards.
Metals such as iron, aluminium, and magnesium were detected, with concentrations within
acceptable limits, reflecting the area's natural geology. Notably, no hydrocarbons were found
in the tested samples.

0.6.6 Air Quality and Noise

Collection of baseline data for air quality was performed as part of this ESIA study. Data were
collected at 2 locations, one on the coastline and another further inland (Figure 0-2). The
results revealed high particulate matter concentrations (PM2.5 and PM10), especially near the
coastline. Notably, levels of dust were high even during the rainy season, suggesting
persistent air quality challenges.

Sources of air pollutants identified in the Project are include fuel combustion, vehicular traffic,
motorized fishing vessels, domestic cooking using coal, waste burning, and dust from the
road and the coastline.

Noise monitoring was conducted at the same 2 locations monitored for air quality. These
locations fit within the Category D of the EPML Noise Pollution Control and Standards
Regulations (2017), described as residential including industry or small-scale production and
commerce. The noise levels exceeded the permissible limits for Category D at both locations.
The monitoring revealed elevated noise levels at the coastline compared to inland locations,
attributed to both human activities and natural sound ampl ification from waves.

Sources of noise in the Project area are significantly impacted by natural and anthropogenic
activities including, waves crashing on the shoreline, vehicular traffic, residential and
commercial activities at the West Point Township.
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0.7 BASELINE CONDITIONS : THE BIOLOGICAL ENVIRONMENT

The beach in the project area is narrow and sandy and is home to a few species of crabs,
molluscs, lizards and birds as elsewhere in the altered littoral fringe habitats close to
Monrovia. The biological value is expected to be low as this is a beach which is constantly
frequented by the fishermen and local community of West Point. It is polluted by solid waste
and is widely used by the West Point community for defecation, due to the lack of toilets
available in the township. Sea turtles do not nest onthe West Point beach due to increased
human traffic (day and night) and pollution. The coastal savannah that usually fringes
beaches in Liberia is not present on the geomorphological formation underlying West Point,
which is an unconsolidated sand spit: built structures start immediately above the active inter -
tidal beach. Also, there isno mangrove development along the beach, because of the exposure
to strong waves. However, a small patch of mangroves is found on the little island located
behind the northern end of the beach at the outlet of the Mesurado River. Some mangrove
trees, as well as some coastal savannah species, are also observed on the small beach created
by the sand deposits south of the northern breakwater of the Monrovia port. On the northern
end of West Point also, nested behind the beach, is a small lagoon that is surrounded by built
structures and is being filled with solid waste and old tires to make space for new structures.

It is heavily polluted by this waste and does not harbour any valua ble biological life .

The Mesurado Wetland extends for about eight kilometres starting at about on kilometre from

West Point. It is one of Liberia's five designated Wetlands of International Importance. Its

ecological significance stems from its mangrove species Rhizophora harrisoniiR. mangleand
Avicennia africang which are under threat due to charcoal production and fuelwood

harvesting. The wetland serves as a feeding and breeding ground for various bird species and
hosts some species of nationaknd/or international con servation concerns such as the African
Sharp-Nosed Crocodile, the Water Chevrotain and the Red Colobus Monkey. The West
African Manatee may also be present. Despite its ecological value, the Mesurado Wetland
faces increasing threats from human activities, including the cutting of mangrove trees for

fuel, construction materials, and medicinal uses, solid waste disposal, and urban
encroachment.

Literature data on the continental shelf biodiversity in front of the West Point beach is not
available. The shelfis dominated by sand and mud, with apparently few rocky areas. The
nearshore zone presumably supports populations of crustaceans, polychaete worms, and
molluscs, including commercially valuable species such as penaeid shrimps and crabs, as well
as oysters.Limited seagrass and seaweedgrowth is due to factors like seasonal upwelling,
turbid waters, and low habitat diversity. Data from 2019 suggests thatthe most commonly
fished species in the nearshore waters of West Point are Barracuda (Pipe Fish), Cassava
Croakers (Cassava Fish) and Snappers. The high proportion of Snappers in the landings
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suggests that there are patches of rocky seabed offshore from West Point because these species
are usually caught over rocky bottoms.

Some species of marine mammalsand seaturtles previously recorded offshore of Liberia,
including species of conservation concern, could be present offshore of West Point. However,
they are not expected to comevery close to shore or be affected by the project activities.

In order to get a better understanding of the fauna present in the project area an
environmental DNA (eDNA) survey was conducted in the coastal, riverine and estuarine
waters in the project area. The survey identified a total of 949 Molecular Operational
Taxonomic Units (MOTUs) and 241 distinct taxa. Among these, 52 taxa corresponded to
vertebrates, including 37 fish species, eight mammals, four birds, and one reptile. The highest
species diversity was observed in the estuarine habitat. Notably, the survey confirmed the
presence of 13 species known to exist in Liberia and suggested potential presence for four
additional species. Three species of conservation concern were identified in the estuarine
samples: the Angola Dentex (Dentex angolens)s classified as Near Threatened; the Royal
Threadfin (Pentanemus quinquarigs classified as Vulnerable; and the Shortfin Mako Shark
(Isurus oxyrinchu$, classified as Endangered.

0.8 BASELINE CONDITIONS : THE SOCIO -ECONOMIC ENVIRONMENT

To establish the sociceconomic baseline along thecoastline at Westpoint Township , the socio

economic characteristics of the social area of influence were assessed in terms of
demographics, access to key resources and infrastructure, health, education, social capital,
economic activities and food security. The data collected indicate several groups that may be
vulnerable to the social, environmental, and economic changes that are likely as a result of the
building of the revetment.

One of the most pressing problems in the SAI that was observed is the lack of sanitation
facilities and the tendency for using beaches as anakeshift bathroom . People in the SAl have
access to educatim, clinics, religious sites, water and different services. However, there are no
hospitals in the SAI.

Residents of West Point and other coastal communities in Monrovia primarily rely on petty
trade, fishing, and fish mongering for their livelihoods. A smaller percentage of residents
engage in other occupations, such as security guard services, operating commercial
motorbikes or vehicles, and undertaking small contracts for fellow community members.
Unemployment and poverty rates are high in West Point, particularly among the over 90% of
residents who depend on fishing and fish mongering, primarily those of Kru and Fanti
descent.
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Based on the fieldwork conducted in the SAI and to the West Point Women for Health and
Development, the rate of sexual and gender-based violence (SGBV) and rape is moderate
despite the congestion of the community.

0.9 ENVIRONMENT AL AND SOCIAL MITIGATION , MANAGEMENT , AND
M ONITORING

0.9.1 Summary of Environmental and Social Impacts

The Project will significantly benefit the local community, particularly fishermen and fish
mongers affected by severe beach erosion and flooding. Key positive impacts include:

Reduced Beach Erosion and Flood Proteclibe revetment will protect local infrastructure and
homes from erosion and flooding, directly improving community livelihoods.

Job Creation and Economic Bodste project will generate employment and stimulate the local
economy through the purchase of supplies, with a focus on hiring local labor, including
women, thereby enhancing community engagement and income.

(OxUOYI Ew%wbUIT 1 U CAniagceduanding &itesvill tadligate fisbigwperations,
potentially increasing income for local fishermen.

Recreational Spaces Creatiblew recreational areas, such as a green promenade, will provide
community spaces for leisure and social engagement.

Enhanced Livelihoods for Fish Mongerke provision of cook-stoves and cold storage will help
fish mongers, primarily women, adopt more sustainable and profitable practices.

Strengthened Climate Resilience Managemertie project will enhance national climate
resilience by building institutional capacity, promoting sustainable coastal management, and
involving communities in climate adaptation efforts.

Mangrove Protection and ConservatioB:1 | wx UONT EQw PDOOw xUOUI EVw OEODT
Mesurado Wetland, enhancing coastal defence, supporting biodiversity, and contributing to
climate change mitigation through carbon sequestration.

Creation of Artificial Habitats:The revetment will provide new hard surfaces that support
marine life, enhancing local biodiversity by creating habitats that mimic natural rocky
shorelines.

Conversely, the project will result in a number of negative impacts affecting human the local
socio-economy, public and occupational health and safety, water, air and soil quality, visual
amenity among other impacts as follows:
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Community Impacts:

91 Increase of criminal activities due to the increase of foreign people in the area.

1 Local communities are not engaged and consulted in a satisfactory and timely manner,
or vulnerable groups are not included in community consultations.

Incoming workers do not respect local communities, leading to social disruption.
+OEEOQuwx1 OxO01l zUwODPYI OPT OOEUWEUI WEEYI UUI QawEl i |
Cumulative losses are incurred by social groups unable to respond to change.

Project-affected persons are unable to seek the redress of their grievances.

=A =_ =4 =4 =9

Sexual exploitation and gender-based violence increase in local communities,
particularly due to the influx of temporary labourers

1 The disruption of the social relationship the communities share with the beach and
their ability to access it at all points. The beach represents a social and an entertainment
space for the communities.

9 The possibility of economic displacement due to the disruption of fishermen and

i DBUT 06011 UUzwUUUEOWEEUDYDPUDT UwbOwUT T wEUT Ed w
1 Spread of communicable diseases such as HIV in the communities due to the increase

of population and the influx of workers.

9 Fishermen would lose access to landing sites during construction.

1 Disrupting fishing and leisure activities due to the installation of materials stores,
workshops, machinery parking areas, laydown yards, vehicle movement, etc.

91 Increased traffic on public roads leading to more accidents and generating nuisance
levels of dust and noise, especially on the roads between the project area and the port
of Monrovia and those between the project area and the quarry site(s).

91 Public injuries during on -site work and material transportation, particularly affecting
children.

9 Increased risk of infectious diseases in local communities.

Occupational Health and Safety Risks:

1 Injuries from improper tool use, exposure to hazards, and accidents.

1 Risks of drowning and slipping in the ocean, as well as exposure to UV light and
infectious diseases.

Labor and Working Conditions:
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1 Unfair employment practices, including inadequate opportunities for local workers
and failure to respect women quotas.

1 Poor worker accommodations and sanitation leading to health issues.
1 Inability for workers to voice grievances.

Cultural Heritage Risks:

Potential damage to undiscovered cultural or archaeological sites during construction.

Waste Management Issues:

= = =4

Pollution from improper waste management affecting soil, air, and water resources.
1 Contamination due to incorrect disposal of dredged materials.
Hazardous Materials Risk®ollution and health risks from spills and mishandling of hazardous
materials, including oil and lubricants.
Water Resource Pollution:
1 Contamination of surface water and groundwater from waste, chemicals, and
potentially contaminated sediments.

1 Increased turbidity and potential release of contaminants during exaction and
dredging .

Coastal Sediment Changes:
1 Altered sediment dynamics leading to erosion and habitat loss, particularly in the
Mesurado estuary.
1 Risks from unexploded ordnance (UXQO) at construction sites.
1 Risk of illegal sand mining activities impacting the stability of the revetment wall.
Soil and Land Resource IssuBstential soil contamination and damage to disposal sites due to
project activities.

Air Quality and Climate Effectdncreased dust and emissions affecting local air quality.

Noise and Vibration Impact®isruption from construction noise and vibrations affecting local
communities and marine fauna.

Fauna and Flora Disruption:

1 Habitat destruction and direct damage to natural habitats and spawning grounds from
excavation and dredging.

9 Attraction of wildlife to nighttime lighting posing physical hazards.
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Visual Amenity DegradationNegative impacts on the visual landscape and recreational appeal
of the area due to construction.

0.9.2 Mitigation Strategy

For each of the adverse environmental and social impacts identified, a mitigation strategy is
defined, categorized as one or more of the standard practices of avoidance, reduction,
mitigation /remediation and compensation / offset. For each impact, an appr oach to fulfil the
appropriate strategy is then identified. This is translated into practical mitigation actions in
the Environmental and Social Management Plan (ESMP, see Sectioril.4.2.

The ESMP is the main reference that describes the mitigation measures, monitoring program,
institutional arrangements, and budget required for the proposed project activities. Rather
than have separate plans for managing health and safety, gender and soci& inclusion,
biodiversity, hazardous materials, etc., the ESMP encompasses all of these aspects. The
disadvantage of numerous sub-plans is the risk of contradiction, duplication and omission
where topic areas overlap. The strength of a single, encompassingplan is that actions,
standards to be achieved and responsibilities are clearly defined and can be easily monitored
to ensure effectiveness.

In order to make it possible to manage the identified adverse environmental and social risks
and impacts in a structured way, they are disaggregated within areas of risk. This led to the
following categories and impact mitigation headings that are used as the basis of the overall
ESMP.
Overall safeguards

1. General Environmental Protection
Protection of people

2. Community protection measures, including gender and social inclusion

3. Environmental Health and Safety

4. Occupational Health and Safety

5. Labour and Working Conditions

6. Cultural Heritage
Pollution control

7. Waste Management

8. Hazardous Material Management
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Environmental safeguards

9. Water Resources Management

10. Coastal Sediment Resources Management

11. Soil and Land Resources Management

12. Air Quality Management, including GHG emissions

13. Noise and Vibration Management

14. Fauna and Flora Protection

15. Visual Amenity

Through these categories, the ESMP lays out the management system to ensure that all the
environmental and social measures required by the Government of Liberia, GCF, and UNDP,
are addressed to adequate, defined standards, and that this can be ascertained through
monitoring. Most of the ESMP content is given over to practical actions in all project activities,
and guidelines to support these actions in meeting national and inter national standards.

The ESMP allows the identified potential impacts to be reduced to acceptable residual levels.
Mostly they are categorized as negligible. A few are classed as minor residual impacts, where
it is impossible to remove risk or restore environmental conditions completely. Examples of
these are traffic safety risks,increased turbidity in the coastal waters during ex cavation and

dredging, and noise and vibration . Beyond issues of this nature, the ESMP, if implemented as
proposed, will provide an effective mitigat ion system for the Project.

0.9.3 Responsibilities for ESMP Implementation

The EPA is responsible for the overall supervision and implementation of the ESMP through
its PMU and contractor. The PMU and the Contractor must each havethe following staff:

1 An Environmental Officer

1 An Occupational Health and Safety Officer.

1 A Social and Gender Officer, supported by a Community Liaison Officer.
The PMU must require its contractors to implement the Project in accordance with this ESMP.
The EPA is the lead agency for environmental protection and management in Liberia. The
EPA is mandated to enforce the EPML of 2003, under which the EPA will issue an
environmental permit prior to commencement of the rehabilitation works. The EPA will
monit or project activities from time to time through field visits and through review of

qguarterly environmental compliance reports prepared by an EPA -accredited independent
third party (ITP) and submitted to it by the PMU.
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0.9.4 Environmental and Social Monitoring

The main objectives of environmental and social monitoring are to assess the changes in
environmental and social conditions, monitor the effective implementation of mitigation
measures recommended in this ESIA, and ndicate potential problems in order to allow
prompt implementation of effective corrective measures, so as to minimize the negative
impacts generated.

Therefore, the implementation of a monitoring program ensures that the legal obligations and
the environmental and social safeguards identified as necessary are all satisfactorily complied
with, so as to reduce the impact of the Project on the environment and people. The program
covers monitoring of weather data, soil quality, groundwater quality, surface water quality,
air quality, noise and vibration, waste management, biodiversity, society ¢ including
employees, handling of fuel and hazardous materials, and health and safety. SeeSection11.5
for further details.

0.9.5 Environmental and Social Action Plan and Budget

The main environmental and social actions that must be implemented and documents that
must be developed by the PMU and the Contractor are listed in Table 0-1, along with the
responsible entity and the approximate cost. The PMU must ensure that all items listed in the
Table are completed or in place before the related work can begin.

Table 0-1 Environmental and social action plan and budget

Responsibi Approximate cost
No. I .
0 em ity (USD)
Before activities begin
1. Project Environmental and Social Management System (ESMS) PMU 30,000
5 OOUUEEUOUZUw$OYDUOOOI OUEOwW E Contractor 30,000
(ESMS)
3 OOUUEEUOUZUwWw$OYDBUO | OUEOQOuw EC Contractor 60,000
ESMP)
4 Emergency Prepare@ness and Response Plan (EPRP) (as pe Contractor 45,000
guidelines in Appendix K )
Waste Management Plan (WMP) Contractor 40,000
Waste Management Plan for vessels Contractor 25,000
7 Dredglng Management Plan (DMP) (as per guidelines in Contractor 150,000
Appendix N )
8 .Occupatlorml Health and Safety Plan (OHSP) (as per guidelines Contractor 40,000
in Appendix M )
. . . Under PMU
9. Project Grievance Redress Mechanism (GRM) PMU .
operational cost
10. Internal Grievance Redress Mechanism (GRM) Contractor Under C;ontractor
operational cost
11. Labour Management Plan (LMP) Contractor 30,000
12. Traffic Management Plan Contractor 30,000
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Responsibi Approximate cost
No. Iltem lity (USD)
13. Stakeholder Engagement Plan (SEP) PMU Undgr PMU
operational cost
14. Livelihood Restoration Plan (LRP) PMU 40,000
Throughout the Project
Monitoring Equipment Cost ¢ initial set-up
(Includes 2 multiparameter water monitoring probes, 1 noise |
15. . ) ) PM 75,00
5 meter, 1 handheld gas monitoring device, and 1 weather station. v 5,000
Does not include cost of calibration, sensor or equipment replage
Regular environmental sampling for soil and sediment and
16. water quality ITP 25,000 / year
(Does not cover contingency cost in case of spill or complaint)
17, Regglar enwronme_qtal surveys for water flows, sediment drift, TP To be determined
erosion and deposition
18. Monthly environmental and social monitoring reports Contractor 6,000 / report
19. Quarterly monitoring reports ITP 7,500 / report
20. Yearly environmental, social, and health and safety audit ITP 30,000 / report
. nder PM
21. Bi-annual progress reports to UNDP PMU Y dg v
operational cost
Before decommissioning
22. Restoration and Rehabilitation Plan Contractor 50,000
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1 INTRODUCTION

This report is the Environmental and Social Impact Assessment (ESIA) Report for the Coastal

Defence Structure at West Point - Monrovia Metropolitan Climate Resilience Project

(MMCRP) in the West Point area in Monrovia, Liberia. @? UT 1 w/ Th{8 Mdcuirigmt Kad

EIl T OwxUIl xEUIl EwWEAwWS$SEUUT UPOT w( OE3 wp? $ EUBUMWBIOT » Awi (¢
the Environmental Protection Agency (EPA) of Liberia.

1.1 OVERVIEW

The MMCRP, financed by the Green Climate Fund (GCF), aims at building the long-term
climate resilience of coastal communities in Liberia by both addressing immediate adaptation
priorities and creating an enabling environment for up -scaling coastal adaptation initiatives
to other parts of Monrovia and Liberia.

The Project seeks to address immediate and longterm impacts of climate change on the coast
of Monrovia by enhancing coastal protection, fostering improved coastal management, and
presenting local communities with diversified climate -resilient livelihoods. This will be
accomplished through three outputs, as follows.

1 Output 1: Protection of coastal communities and infrastructure at West Point against
erosion caused by sea level rise and increasingly frequent highintensity storms.

This will be achieved by building a coastal revetment on 1,050 m of coastline at West Point,
ensuring landings for fishing boats.

9 Output 2: Institutional capacity building and policy support for the implementation of
Integrated Coastal Zone Management (ICZM) across Liberia.

9 Output 3: Protecting mangroves and strengthening gender- and climate-sensitive
livelihoods to build local climate resilience in Monrovia.

The EPA of Liberia, in close collaboration with the Ministry of Mines and Energy (MME), the
Ministry of Finance and Development Planning (MFDP), and the Ministry of Public Works
(MPW), will implement the MMCRP through the PMU based at the EPA.

The United Nations Development Programme (UNDP), as an Accredited Entity to the GCF,
will provide oversight and quality assurance services to the MMCRP. The PMU will be
responsible for the implementation of the Project with support from the EPA and UNDP.

1.2 HISTORICAL BACKGROUND

In 2019, during the design phase of the MMCRP, five coastal sections were considered for
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erosion control in Monrovia. West Point was ultimately chosen as the most suitable location

for an intervention, due to its dense population, its low -lying land highly susceptible to sea -

level rise, and the urgent need to protect its residents from the risks of property loss and

damage. A conceptual design of the coastal defence structure (rock revetment) to be

constructed at West Point was developed during the design stage of the MMCRP. Based on

this conceptual design, an Environmental and Social Assessment Report (ESAR) was prepared

to safeguard the environment and society through the implementation of the Project and

beyond. In addition to the ESAR, the Social and Environmental Screening Procedure (SESP)
PEUWEEUUDPI EwOUUWUOWEUUT UUwWl OpwUT | w/ UONTI EQwl EUwbO
Social and Environmental Standards (SES).

A project site-specific Hydro Engineering Study and Detailed Design (HESDD) of West Point

has been conducted to ensure that the risks of potential localized and broader flooding are

incorporated in the detailed design of the defencestructure that will be installed at West Point.

The final detailed design report was submitted in April 2024 and was based on the existing

conceptual design provided in the Engineering Sub-E UUT UUOI OUwi UOETI EwEaw&"
preparatory fund (PPF) resources, and considered best pactices and lessons learned from

other coastal protection interventions in Monrovia.

1.3 OBJECTIVES OF THE ESIA

One of the first steps towards environmental and social compliance is the production of an

ESIA and an Environmental and Social Management Plan (ESMP)3 1T | w$2( z UwOEDPOwWOE
is to ensure that the potential environmental and social risks and impacts associated with

project activities from the different phases of the Project are identified, their significance is

assessed, and appropriate mitigation, management and monitoring measures are proposed to

eliminate or minimize such impacts during a reasonable timeframe. This document includes

an ESMP which is designed to be immediately usable as a seHstanding safeguards manual

for the Project. The ESIA Report has been prepared in accordance with the following

regulations and guidelines (see Section2 for further detail).

T 371 w$/ wOi w+PEI UPEzUwUI T UOEUPOOUWEOEWUUEOEEUI

0 Sections 13 and 14 of thd_iberian Environmental Protection and Management
Law (EPML) of 2003.

0 The ESIA Procedural Guidelines of 2022.

0 The Approved Parameters of Concern (POCs) for Different Environmental
Projects.

1 The GCF Revised Environmental and Social Policy (ESP), which serves as the
overarching framework for GCF safeguards and reinforces the application of the
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International Finance Corporation (IFC) Environmental and Social Performance
Standards (PS), which are used as the interim Environmental and Social Safeguards
(ESS) by the GCF

T 4-#/ zUw2O0EPEOQWEOEWSOYPUOOOI OUEOW2UEOQOEEUEUW®m2

1 Good International Industry Practice (GIIP).

1.4 ScoPE OF THE ESIA

The ESIA primarily covers the construction, operation and decommissioning phases of the
establishment of a coastal defence structure in West Point andits ancillary facilities (see
Section 3 for further detail). It also considers impacts associated with livelihood activities

under outputs 2 and 3 pertaining to strengthening coastal management through policy
support and protecting mangroves while promoting climate -resilient livelihoods.

1.5 STRUCTURE OF THE ESIA REPORT

The ESIA Report has been organized in 11 sections covering all the items listed in the Liberia
ESIA Procedural Guidelines (EPA, 2022), as well as the various pertinentUNDP and GCF
requirements. The ESIA Report structure is summarized in Table 1-1.

Table 1-1 ESIA Report structure

Section Title Contents
0 Executive Summary Summarizes the ESIA Report.
. Presents a brief background of the Project, and the objective, scope,
1 Introduction
approach, and structure of the report.
’ Legal and Institutional Describes the legal and policy requirements as well as the
Framework administrative structure relevant to the Project.
. - Describes the need and desirability of the Project, as well as project
3 Project Description ) . . s
location, duration, design, and activities.
4 Project Alternatives Analyses the various alternatives that were assessed for the Project.
Public Participation and . o -
5 P Summarizes stakeholder engagement activities and findings.
Stakeholder Engagement
6 Baseline Conditions: The Provides a detailed baseline assessment of the receiving physical
Physical Environment environment.
7 Baseline Conditions: The Provides a detailed baseline assessment of the receiving biological
Biological Environment environment.
8 Baseline Conditions: The Provides a detailed baseline assessment of the receiving socio
Socio-economic Environment | economic environment.
Presents i) the standardized approach to impact assessment in
. . order to make the findings, conclusions, and recommendations
Environmental and Social L .
9 Assessmentof Impacts more objective and transparent, and ii) the actual assessment of the
P / UONT EUZUwWPOXEEUUWUOWUT 1 wesonamis £
environments.
10 Environmental and Social Describes the approach followed to set mitigation measures that
Mitigation must be put in place for each potential impact.
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Section Title Contents
Outlines i) the proposed management measures, costs, and
. . responsibilities to implement the mitigation and enhancement
Environmental and Social .. . . o .
11 measures, ii) procedures essential for effectively monitoring social

Management Plan

and environmental mitigation and management measures, and iii)
the adion plan that must be implemented throughout the Project.
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2 LEGAL AND INSTITUTIONAL FRAMEWORK

2.1 NATIONAL LEGISLATION , POLICIES AND REGULATIONS

The main categories of legislation in Liberia are described in Table 2-1. A summary of the
Liberian legislation relevant to the Project is presented in Table 2-2, while a summary of the
relevant national policies, strategies, guidelines, codes and plans is provided in Table 2-3.
Details from selected relevant national legislation are described in sections2.1.1through 2.1.3

Table 2-14 Categories of legislation in Liberia

Category Description

Laws are passed by the National Legislature of Liberia, comprising the Senate and the House
of Representatives. Any citizen or group of citizens, Cabinet Ministers, Managing Directors of
public corporations or agencies can propose a bill to the National Legislature for enactment.
The draft bill is first passed over to the appropriate Steering Committee of the Legislature. In
the case of environmental bills, this committee is generally the Committee on Natural
Resources, Energy and the Environment. The Commitee reviews, assesses and presents the
bill to the Legislative Plenary with appropriate amendments for debate, public hearing and
subsequent enactment by the Legislature.

Law

The Executive Branch of government headed by the President, is charged with the duty to
either approve those bills or reject them. If the President signs a bill into law; it goes

Executive immediately into effect unless there is another effective date noted. Equally, the President can
order issue Executive Orders without the approval of the National Legislature. The Executive orders
have the power of a law provided that they do not contravene the existing law. The power of
such orders has a limited time of existence.

The national Legislature has empowered Cabinet Ministers and Managing Directors of public
corporations and agencies to issue regulations for their respective functionaries without
legislative approval or supervision, provided that such regulations are cons istent with the
statutory laws and the constitution of Liberia.

Regulation
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Table 2-21 Relevant national laws

Category Title Year Description
General Constitution of the Republic of 1986 | The 1986 Constitution is the main legal framework which provides for the rights, equal treatment, and

Liberia protection of all Liberian citizens and those residing within the borders of Liberia. It ensures that no citizen is
discriminated against on the basis of sex, age, ethnic background, religious belief, political affiliation, social
and economic status.

Environment The Environment Protection 2003 | The Act provides the EPA with the authority of government for the protection and management of the

Agency (EPA) Act environment in Liberia. It provides for an Environmental Administrative Court to hear from aggrieved parties
and requires that an Environmental and Social Im pact Assessment (ESIA) be carried out for all activities and
projects likely to have an adverse impact on the environment.

The Environment Protection and | 2003 | The law enables the EPA to protect the environment through the implementation of the Law. It arranges the

Management Law (EPML) rules, regulations, and procedures for the conduct of ESIAs and establishes regulations for environmental
quality standards, pollution control and lic ensing, among others.

Asbestos Regulation of Liberia 2017 | The regulation basically bans the production, importation, sale and distribution of asbestos or materials
containing asbestos in Liberia and gives the responsibility to the EPA to locate and dispose of all asbestos
material in the country.

Biodiversity The Natural Resources Law of 1979 | This Law includes chapters on forests, fish, and wildlife, soil, water, and minerals.
conservation Liberia

Wildlife and National Parks Act 1988 | The Act identifies a number of protected areas and specifies policies and objectives regarding wildlife and
conservation in the country.

National Wildlife Conservation 2016 | The Law updates the 1988 law on wildlife and national parks. It includes a number of important provisions

and Protected Areas relating to biodiversity and protected areas.

Management Law

Fisheries New Fisheries Regulations 2010 | These Regulations implement the Laws on Marine Fisheries, 1976. They provide rules for the marine fisheries
sector, including fisheries conservation and management; fishing and operating of fishing vessels;
requirements and procedures for licenses and authorizations, and conditions and requirements for fishing,
transhipment and the use of ports.

Fisheries and Aquaculture 2019 | This law provides a management framework for the fisheries and aquaculture sector. It aims at ensuring the

Management and Development long-term management, conservation, development and sustainable use of the fisheries and aquaculture

Law resources and related ecosystems.
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Category

Title

Year

Description

Water
resources

Water Resources (Wetlands,
Rivers, Lakes, Groundwater and
Sea Shore) Management
Regulations

2009

These Regulations are pursuant of the provisions of the EPML (2003) and apply to all water resources and
water bodies in Liberia.

Water Quality Regulations of
Liberia (draft)

2018

These Regulations prohibit the pollution of water resources, including inland, coastal and marine waters. The
regulations layout the maximum allowable concentrations for water quality for domestic use, effluent
discharge to the environment, irrigation wate r and recreational waters. They also provide measures for
compliance, enforcement and offences. Under these regulations, a license for water abstraction must be
obtained prior to abstracting spring water, ground water or carrying out any activity near any  water body that
is likely to have adverse impact on the quantity and quality of the water; and an effluent discharge license
must be obtained prior to discharging any effluent from sewage treatment works, industry or other point
sources into the aquatic environment.

Occupational
health and
safety

Work Act of Liberia

2015

The Act repealed Title 18 of the Executive Law, Labour Practices of 1956. This is the most important piece of
legislation on occupational health and safety in Liberia. Part VI of the Act provides the legal framework for
occupational health and safety and outlines the general duties of employers and employees with respect to
occupational health, safety and welfare in the workplace.

Public health
and safety

Public Health Law

1976

This Law provides a framework for the management of public health and health systems in Liberia.

Public Health Law, Revised

2017

This law is the revised version of the 1976 public health law. It provides to a wide array of matters concerning
public health, including, among other things, animal diseases, communicable diseases, veterinary drugs,
environmental sanitation, hygiene in fo od establishments, control of parasites and mosquitoes, placing on the
market of food, freshwater pollution and drinking water.

Maritime

Maritime Law (Revised)

2013

This law makes provisions with respect to marine navigation and the registration of marine vessels in Liberia.
The Act also provides for the taxation of fishing vessels.

Maritime Regulations

2002

These Regulations implement provisions of the Maritime law with respect to a wide variety of matters such as
the control of navigation, the prevention of marine pollution by ships, the documentation on board of vessels,
the equipment of ships and radio ins tallations, the inspections and the ship property rights. They regulate
discharge from ships of oil, noxious substances and garbage.
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Title Year

Description

Maritime Authority Act 2010

The Act established the Liberia Maritime Authority and defined its functions and powers which, according to
the act, include promoting the enactment of national legislation regarding the responsibilities of the Republic
of Liberia under the United Nations Convention on the Law of the Sea of 1982 and other maritime-related
international instruments, the development, coordination and implementation of the National Maritime
Strategy, in addition to functions in coastal zone management.

Table 2-3t Relevant national policies, strategies, guidelines, codes and plans

Resources Management
Policy

Category Title Year | Description
Environment National Environmental 2003 | The policy provides a systematic and logical framework by which to address environmental issues.
Policy Section 4.7 of the policy calls for an ESIA on all major developmental, socioeconomic and land use
activities in any form that may have adverse effects/impacts on the environment to one degree or
another.
National Environmental 2019 | Based on the finding of the State of the Environment Report for Liberia (2007-1018) which identified
Action Plan (NEAP) (2019- the outstanding environmental challenges in Liberia, the Plan recommends the actions to be
2023) undertaken by the Liberian Government for the management of the environmental resources of the
country between 2019 and 2023.
Environmental & Social 2022 | The ESIA Revised Procedural Guidelines provides the lasted administrative procedures and
Impact Assessment (ESIA) requirements for the preparation of ESIAs to ensure effective environmental governance.
Revised
Procedural Guidelines
Biodiversity National Biodiversity 2017 | The Plan implements the United Nations Convention on Biological Diversity, of which Liberia is a
Strategy and Action Plan member, on the national level.
(20172025)
Water resources National Integrated Water 2007 | The Policy is intended to assist decisiorrmakers and resource users in determining the roles in water

resources management, "who does what and how", and in making priorities at the national level as
well as at the private sector, local community, and indiv idual levels.
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materials

Contingency Plan for

Pollution from Qil and
Other Noxious and
Hazardous Substances
(Draft)

Category Title Year | Description
Climate National Strategy for 2016 | The document indicates a number of Strategic Priorities, as follows (i) reduce forest loss from pit
Reducing Emissions from sawing, charcoal production and shifting agriculture, (ii) reduce impact of commercial logging, (iii)
Deforestation and Forest complete and manage a network of Protected Areas; (iv) prevent or offset clearance of high carbon
Degradation (REDD+) stock and high conservation value forest in agricultural and mining concessions, and (v) fair and
sustainable benefits from REDD+. For each of the priorities, there is a set of Strategy Options that
define more specifically how the Strategy can be achieved.
National Policy and 2018 | The policy sets the basic analysis, mitigation and prevention issues and principles related to the
Response Strategy on adverse impacts and consequences of climate change on the Liberian territory. The policy recognized
Climate Change some sectors as the most impacted by climate change andhe priority for adaptation. These
prioritized sectors were forestry and wildlife, agriculture, coastal area, water, fishery, energy, mining,
industry, transport and tourism, infrastructure, urbanization; and social sectors including health and
settlement.
+DEI UPEz Uwll Y§ 2021 | This revised Nationally Determined Contribution (NDC) is a 10 -year nationwide sectoral document
Determined Contribution aiming at reducing the economy -wide greenhouse gas emissions by 64% below the projected
business-as-usual level by 2030 though GHG mitigation and adaptation tar gets across various sectors
including Agriculture, Forests, Coastal zones, Fisheries, Health, Transport, Industry, Energy, and
Waste.
Health National Environmental and | 2010 | The Policy contains plans for improving the environmental and occupational health situation in
Occupational Health Policy Liberia. The Policy aims to reduce disease and socieeconomic burdens due to poor environmental
health conditions and practices, occupational fatalities and accidents, and work -related illnesses and
to ensure healthier communities and workplaces within Liberia.
National Health Policy and 2011 | The document is a framework for health sector reforms in Liberia. The goal of the policy is to make
National Health Plan health care delivery services throughout the country effective and efficient, thereby enhancing the
quality of life of the population.
Chemicals and hazardous Liberia National 2012 | Although still in its draft form, the Plan is currently being used by the Liberian Government. The Plan

defines the national protocol for the national response to spills of oil and other hazardous or noxious
substances into the marine environment. It setsout the responsibilities for the operational response to
such incidents.
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Category Title Year | Description
Guidelines for the 2020 | The Guidelines prohibit the importation of chemicals restricted under international conventions to
Importation, Handling, which Liberia is a state party. Under these Guidelines, all entities planning to import, store, handle or
Transportation and Storage transport chemicals into the country must obtain a license from the EPA. The Guidelines provides for
of Chemicals in Liberia U771 w?/ OOOUUEOUwW11 T PUOUa~?» wPT PET wbhUWEWOEOET 1 01 OC

and an information platform concerning the chemicals present in the country.

Fisheries Fisheries and Aquaculture 2014 | This document provides guidance for the management and development of the fisheries sector.
Policy and Strategy

Human rights and gender National Gender Policy 2009 | The Policy is intended to eradicate and eliminate all gender related problems in Liberia.
National Human Rights 2013 | The Plan seeks to strengthen Liberia's commitment to foster and guarantee the overall development of

Action Plan

all persons and populations by respecting, defending, and promoting their human rights, ensuring
the full exercise of civil, political, social, economic, cultural, and environmental rights.
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2.1.1 Constitution of the Republic of Liberia

The 1986 Constitution is the main legal framework which provides for the rights, equal
treatment, and protection of all Liberian citizens and those residing within the borders of
Liberia. It ensures that no citizen is discriminated against on the basis of sex, age, ethnic
background, religious belief, political affiliation, social and economic status.

Article 7 of the 1986 Constitution of the Republic of Liberia sets the fundamental basis for the
constitutional, legislative, and institutional frameworks for the protection and management
of the environment. It also encourages public participation in the protection and management
of the environment and the natural resources in Liberia.

Article 8 of the Constitution states that the Republic shall direct its policy toward ensuring for
all citizens, without discrimination, opportunities for employment and livelihood under just
humane conditions, and towards promoting safety, health, and wel fare facilities in
employment.

2.1.2 The Environmental Protection Agency Act

The Environmental Protection Agency Act established the Environment Protection Agency of

Ul 1T wil xUEOPE WOl w+PEI UPEOWOOOPOWEUWUT 1T wsOYDUOOOI O
coordinating and supervisory authority for the sustainable management of th e environment

in partnership with regulated Ministries and organizations and in a close and responsive

relationship with the people of Liberia; and to provide high quality information and advice

on the state of the environment and for matters connectedtheUl B UT 2 8

The Act was approved on November 26, 2002 and published on April 30, 2003. The
establishment of the EPA marked a significant step forward in the protection and
management of the environment of Liberia.

Section 5 of the Act designates the EPA as the principal Liberian authority for environmental
management which shall co-ordinate, monitor, supervise, and consult with relevant
stakeholders on all the activities for environmental protection and the sustaina ble use of
natural resources. Section 6 (b) of the Act stipulates that the EPA should propose
environmental policies and strategies to the Policy Council and ensure the integration of
environmental concerns in the overall national planning. Moreover, the E PA is empowered
to carry out, among other things, the following aspects of environmental protection and
management in Liberia:

9 Establish environmental criteria, guidelines, specifications, and standards for
production processes and the sustainable use of natural resources for the health and
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2.1.3

welfare of the present generation, and in order to prevent environmental degradation
for the welfare of the future generations.

Identify projects, activities, and programs for which environmental impact assessment
must be conducted under this Law.

Review and approve environmental impact statements (EIS) and environmental
impact assessment (EIA) submitted in accordance with this Act.

Monitor and assess projects, programs, and policies including activities being carried
out by relevant ministries and bodies to ensure that the environment is not degraded
by such activities and that environmental management objectives are adhered to and
adequate early warning and monitoring on impending environmental emergencies is
given.

Review sectoral environmental laws and regulations and recommend for amendments
and to initiate proposals for the enactment of environmental legislations in accordance
with this Act or any other Act.

Encourage the use of appropriate environmentally sound technologies and renewable
sources of energy and natural resources.

Function as the national clearinghouse for all activities relating to regional and
international environment -related conventions, treaties and agreements, and as
national liaison with the secretariat for all such regional and international instruments.

Act Adopting the Environment Protection and Management Law of the
Republic of Liberia

The Environment Protection and Management Law (EPML) is the principal piece of

legislation covering environmental protection and management in Liberia in parallel to the
EPA Act. This Act provides the legal framework for the sustainable development,
management and protection of the environment by the EPA in partnership with relevant

ministries, autonomous agencies and organizations. It also stresses intersectoral coordination

while allowing for sector specific statutes.

The EPML defines the specific requirements for performing an Environmental and Social
Impact Assessment (ESIA) and other measures required to protect the environment in Liberia.

A summary of the key sections of the EPML are presented in Table 2-4.
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Table 2-4¢ Key sections of the Environment Protection Management Law

Section Description

6 Requires an ESIA license or permit for the commencement of projects that have the potential to
impact the environment. An ESIA is required for some specific types of projects (defined in Annex

| of the EPML), while the need for an ESIA for other projects may be determined on a caseby-case
basis.

12 Requires environmental review for projects or activities that may have significant impact on the
environment. Project proponent shall submit to the EPA their plans for improving environmental
performance, including:

1 Identification of the major environmental effects; and

9 A comprehensive mitigation plan in accordance with Section 15 of this law.

13 Requires the preparation of an environmental impact study.

15 Business investors should present an environmental mitigation plan to the EPA, which should
include the following sections:

1 Objectives;

1 Description of activities to be carried out by the project to mitigate any adverse effects on the
environment;

1 Period within which the mitigation measures shall be implemented; and
1 Proven effectiveness of the mitigation measures by indicating their experimental nature.

24 The EPA should ensure that projects comply with their environmental mitigation plans through
monitoring of their operations. Where evidence of non -compliance occurs, the EPA shall impose
remedial measures and may bring action before the Environmental Court or through the Ministry
of Justice to enforce compliance.

25 The EPA is responsible for carrying out periodic environmental audits of activities or projects
likely to have adverse effects on the environment.

58 OQw?$i1 1 OUI OOwW#DPUET EUT T w+DETI OUI 2 wOUUOwWET wOEUE
the sewage system, also in case of operation of a sewage system. This license does not exceed ong
year.

64 11 gUPUI Uwx UONT EQwxUOxOO1 OUUWUOWEE@UDUI wEwW?20

generation, storage, handling, transport or disposal of hazardous waste, or else ownership or
operation of a waste disposal site. The EPA provides this licensefor a period of not more than one
year. This license obliges the party who is generating the waste to take up waste management
measures such as treatment, determination or recycling and remediation.

71 11 gUPUT UwEw?/ 000UUDPOOwWs OPUUDOOwW+DEI OUI » wi OGUw
environment in excess of any standards or guidelines issued under this Law (the EPML). The EPA
provides this license for a period of not more than one year.

74 The EPA may prescribe general or specific guidelines for the management of rivers, lakes or
wetlands. Those of specific relevance to the project include:

9 Measures for the prevention or control of soil erosion;
1 The conservation of any vegetation growing in and around a river, lake or wetland;

1 The contingency plan for the prevention and control of any deliberate or accidental discharge
which is likely to pollute the river, wetland or lake; and

9 The control measures to be taken in harvesting minerals including the strategies for the
restoration of mining sites.

Earthtime 53



ESIA MMCRP
ESIA for Coastal Defese Structure at West Point 205

Section Description

75 Prohibits the activities below in relation with any river, lake or wetland declared as protected
areas by the EPA. These activities include:

9 Using, erecting, constructing, placing, altering, extending, removing or demolishing any
structure in, on, under, or over the bed;

9 Excavating, drilling, tunnelling or disturbing the bed otherwise;

1 Introducing or planting any part of a plant, plant specimen or organism whether alien or
indigenous, dead or alive in a river, lake or wetland;

1 Introducing any animal or microorganism whether alien or indigenous, dead or alive in a
river, lake or wetland,;

9 Depositing any substance in a river, lake, or wetland or in or under its bed, which is likely to
have adverse environmental effects on the river, lake or wetland;

1 Directing or blocking a river, lake or wetland from its natural and normal course; and
9 Draining any river, lake or wetland.

80 Provides an outline framework for the Protection of Wild Animals and Birds and includes
conservation areas. It differentiates wildlife protected areas in section 80 (4)¢ national park,
wildlife reserve, and nature reserve ¢ from wildlife management areas in section 80 (5)t wildlife
sanctuary, and community wildlife area ¢ while also stating that the Line Ministry can designate
any other area as either as it sees fit.

83-85 Provide the enabling environment for the conservation of biodiversity, charging the EPA with
responsibility for a wide range of measures from preparing national conservation strategies to
selecting and managing buffer zones to protected areas, to issuing giidelines for botanical
gardens.

91 The EPA may impose on the party that has caused or is likely to cause harm to the environment
EOQw?$0YPUOOOI OUEOwW1il UUOUEUDOOwW. UET UO?2 wUI gUDU
the service of the order.

92 Allows the party to request the Agency to reconsider that order (Section 91) by giving reasons in
writing within the same period.

107 States that non-compliance with the restoration order convicts the responsible party to
imprisonment and/or a fine.

2.2 NATIONAL ENVIRONMENTAL ADMINISTRATIVE FRAMEWORK

311 wOEPOwWPOUUPUUUDPOOEOWI UEOI POUOWUT UOUT T wkpl PET wE
to own property are protected is the Government Administrative Structure ¢ the Central and
Local Government Administration.

2.2.1 The Administrative Sub -Divisions of Liberia

The governance structure of Liberia is divided into the following four administrative
subdivisions:

1 national level;
1 county level;

9 district level; and
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M1 clan level.

2.2.1.1 Role of National Level Authorities

National level governance consists of three separate but equal branches the Executive Branch
which is headed by the President, the Legislative Branch which is headed by the Speaker, and
the Judiciary Branch which is headed by the Chief Justice. The Legisative Branch makes and
passes laws, acts, bills and budgets, and holds the Executive accountable for their
implementation; the Executive plans and executes all projects and programs aimed at
promoting the social, economic and political development of the country; and the Judiciary
interprets the laws, conducts hearings into and adjudicates disputes.

As the head of the Government, the President ensures through close coordination with the
other two branches that law and order prevail and the rights, liberty and safety of every citizen
and resident is protected under the law. The President also ensures hat socio-economic
opportunities are created and made accessible to everyone without any form of
discrimination.

2.2.1.2 Role of County Level Authorities

Liberia is divided into 15 counties. As the first tier of the local administration, the county level
governance structure is headed by the Superintendent who is appointed by the President of
the Republic to administer the social, economic, political, and cultural affairs of the county on
behalf of the President. Supported by the Assistant Superintendent for Development and the
County Inspector, the Superintendent oversees the dayto-day activities of the county
including ensuring that everyone under his or her jurisdiction is treated fairly and humanely,
and the amicable resolution of disputes or conflicts wherever and whenever they occur within
the county.

2.2.1.3 Role of District Level Authorities

Counties are subdivided into a variable number of districts. As the second tier of the local

administration, the district level governance structure is headed by the Commissioner. His or

her team (including the Township Commissioner, the City Mayor, and th e Paramount Chief)
has the primary responsibility to ensure law and order in the district, as well as overseeing

socic-economic development activities across the district. They also have the important
responsibility of ensuring that the rights, freedom and safety of all citizens and residents
within the district are protected and that no one is discriminated against based on gender,

age, religious belief, etc. Like the national and county levels, the district authorities ensure
that laws are enforced, and justice is served without discrimination.
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2.2.1.4 Role of Clan Level Authorities

As the last tier in the governance structure, the clan level administration is headed by the Clan
Chief. At this level, the Clan Chief, with support from the General Town Chief and the

traditional council of elders, ensures peace, security, and the protecion of the rights of each
citizen and resident within the clan. The Clan and General Town Chief, with the guidance and
advice of the traditional council, investigate and adjudicate dispute cases brought before
them, foster peaceful coexistence and social cohesion through conflict mediation and
resolution between and amongst citizens and residents in the clan.

2.2.2 Environmental and Social Institutional Framework

The environmental and social governance in Liberia is divided between the EPA and some
other ministries and national authorities, at the national level, and the Environmental and
Social Committees, at the local level.

2.2.2.1 National Level

The EPA is the main agency and principal authority in Liberia for environmental
management. In addition to the EPA, other organizations involved in environmental
protection and management include the Ministry Mines and Energy (MME), the Ministry of
Agricul ture (MOA), and the Forestry Development Authority (FDA). Waste management is
under the Ministry of Public Works (MPW). Organizations involved in social protection and
management include the Ministry of Gender, Children and Social Protection (MGCSP), the
Ministry of Justice and the Ministry of Labor. Other organisations relative to the marine and
maritime environment are the National Fisheries and Aquaculture Authority (NAFAA)
(formerly the Bureau of National Fisheries (BNF)), the Liberia Maritime Authority ( LIMA)
and the Liberian Coast Guard (LCG).

Table 2-5 summarizes the key functions of the EPA and other institutions relevant to
environmental and social governance in the country.
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Table 2-5¢ Key functions of the national institutions governing the environmental and social issues

Institution

Key functions

Environmental
Protection Agency
(EPA)

T3O0wWw?EOOUEDOEUI OwOOOPUOUOWUUxT UYDPUI wEOEWEOOUUOUwWPDUT wuUl OdntvakdBustaikbold C
OUI wOi wOEVUUEOQWUI UOGUUET U? wp&O+Ouwl YYt EOQwUBS wk A0

1 Has executive authority for all environmental activities and programs relating to environmental management in Liberia (GoL, 2 003a, s.5);

1 Responsible for issuing environmental impact assessment licenses; and

1 Responsible for compliance monitoring relating to environmental regulations and standards

Liberia Maritime
Authority (LIMA)
Department of
Marine
Environmental
Protection

1 Is responsible to develop and implement policies for the protection of the marine environment from pollution;

1 Coordinates with other relevant government agencies for the establishment of a national system for immediate response to marine pollution
incidents;

1 Contribute to capacity building for marine emergency response;
1 Develops systems and technical procedures for the inspection of marine facilities;
1 Defines the rules and regulations for the effective compensation for damage caused to persons, property or the environment in the ocean; and

1 Implement and follows -up on the national contingency plan for dealing with oil pollution in the marine environment.

National Port
Authority

1 Is responsible to manage, plan, and build all public ports in Liberia.

1 Currently manages the four ports of Liberia: Freeport of Monrovia, Port of Buchanan, Port of Greenville, and Port of Harper.

Liberian Coast
Guard (LCG)

1 Is responsible to enforce the laws related to the Liberian coastline and Exclusive Economic Zone (EEZ);
i Carries on inquiries, examinations, inspections, searches, seizures, and arrests upon the high seas as may be necessary; and

1 Provides assistance to distressed persons, vessels and aircrafts on the high seas and in Liberian waters.

National Fisheries
and Aquaculture
Authority (NAFAA)

1 Manages and regulates all fisheries and aquaculture activities in the Liberian waters.

Ministry Mines and
Energy (MME)

9 Responsible for the development of mineral, water and energy resources in Liberia
1 Manages the energy provision through the National Energy Committee
1 Manageswater resources through the Liberian Hydrological Services (LHS)
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Institution

Key functions

Ministry of Public
Works (MPW)

1 Is responsible for the design, construction and maintenance of roads and highways, bridges, storm sewers, public buildings and other civil
works in the country

1 Is responsible for the administration of urban and town planning, as well as provision of architectural and engineering servi ces for all
government ministries and agencies.

1 Is responsible for the installation and maintenance of the entire infrastructure required for waste management delivery servi ces, including the
construction of sanitary landfill facilities.

Ministry of
Agriculture (MOA)

1 Regulates forestry in relation to plant quarantine, agro -forestry and food crop related plantations, fishery and agriculture sectors;
1 Has specific responsibilities for soil conservation; and

1 Plans, executes, administers, manages and supervises agriculture programs and provides extension services, trains local farmes in improved
cultural practices, and supplies farm inputs to enhance food security.

Forestry
Development
Authority (FDA)

1 Is responsible for the protection, management and conservation of government-owned forests and wildlife on a sustainable basis;

T, EOET1 UWEOOOI UEPEOOWEOOUI UYEUPOOWEDBEWEOOOUOPUA WUUT wOil w+PET UPEZz Uwli
1 Provides long- and mid -range planning in the forestry sector;

1 Prepares forestry policy, law and administration;

1 Controls the commercial use of state-owned forests: grants the concessions, supervises the adherence to the forest legislation and the concession
agreements, calculates and determines forestry fees, evaluates investment proposals, executes reforestation ahforest research and training and
monitors activities of timber companies; and

1 Is responsible for the development and management of protected areas and wildlife through the Department of Conservation whic h is made up
of the Division of National Parks and the Division of Wildlife.

Ministry of Gender,
Children and Social
Protection (MGCSP)

1 Serves as the main central government institution for promoting gender equality and the elimination of all forms of discrimin
women and girls;

ation against

1 Through its National Gender Policy and National Gender Action Plan, the Ministry seeks to ensure gender equality across the s pectrum of the
social, economic, political and cultural life of the nation; and

1 Has a Sexual and Gender Based Violence Unit mandated to monitor and report on cases of Sexual and Gender Based Violence (SGBV
throughout the country.
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Institution Key functions
Ministry of Justice, 1 Shares information with the Ministry of Justice to recommend cases for prosecution;
Sexual a_nd Gender_ 1 Serves as the secretariat for the GendeiBased Violence InterAgency Task Force, which brings together UN, government, and local and
Based Violence Unit international NGOs to address pressing gender-based violence issues in the country; and
SGBVU T N G a e Ao BN b ooy e o A x s A
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The Ministry of 1 Is the central government institution established to advance safe, fair and harmonious workplace practices that are essential to the social and
Labour economic wellbeing of citizens and residents;
1 Is responsible to set, communicate and enforce workplace standards; and
1 Develops, coordinate and implement strategies to prevent workplace injuries and illnesses through training and dissemination of health and
safety information.
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2.2.2.2 Local Level

To decentralize environmental management, the EPA Act authorizes the establishment of
County and District Environmental Committees and directs the National Environmental
Policy Council to provide guidelines for their establishment. Each County Committee is
composed of county and district officials, traditional leaders, private citizens, and two local
representatives to the national legislature. The Committee is staffed by a County Environment
Officer, hired by the EPA, but responsible to the County Committe e.

The District Environment Committees are to be established by and report to the relevant
County Environment Committee. They are charged with promoting environmental
awareness and mobilizing the public to manage and monitor activities within the district to
ensure that they do not have any significant impact on the environment. The District
Committees are composed of district officials, mayors, chiefs, and private citizens and are
staffed by a District Environment Officer hired by the EPA.

In addition to assisting the County and District Committees in the fulfilment of their
responsibilities, the County and District Environment Officers are responsible for compiling
reports to the EPA, promoting environmental awareness, and conducting public hearings on
environmental impact assessment in the County and the District.

At present, two County Environmental Committees have been established; one in Sinoe
County and another in Nimba County. However, EPA has established outstation offices,
staffed by Environmental Inspectors, in ten counties. As the County Environment Committ ees
are established, some of the Inspectors may be reassigned as County Environment Officers.

2.2.3 Environmental Inspectors and Courts

For the enforcement of environmental requirements and standards, the Environment
Protection Agency Act provides for the appointment of Environmental Inspectors and the
establishment of an Environmental Court system.

2.2.3.1 Environmental Inspectors

3TTws$/ w EUVUWEUOT OUPAT UwUOTT ws$/ wlOOwWREI UDPT OEUIT w
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designated officers or civil servants in other branches of the government. Environmental
Inspectors are authorized to enter premises, inspect activities, take samples, and review
records to ensure compliance with environmental rules and regulatio ns. The exact nature of
Uil wbOUx1 E0COUs Uwl O OUET Ol OUWEUUT OUPUawbUwWOOUWET i
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Environmental Inspectors can write Restoration Orders to correct an activity deemed to be
noncompliant with environmental rules and regulations. Currently, the EPA has inspectors
deployed in all the counties and districts of Liberia.

2.2.3.2 Environmental Courts

The Environmental Protection Agency Act defines a two -tiered court system to hear and rule
on compliance with environmental rules and regulations. The first tier is the Environmental
Administrative Court. The complaints may concern the actions or decisions of the EPA or an
Environmental Inspector or may be brought by a member of the public to stop activities they
believe are damaging the environment. The second tier is an Environmental Appeals Court,
established at the Judicial Circuit level. At present, the Environmental Court system has not
been formally established.

2.3 HUMAN RIGHTS AND GENDER EQUALITY FRAMEWORK IN LIBERIA

Liberia has ratified or acceded to the core international human rights treaties. It is a party to
the major regional human rights instrument which obliges states to respect, protect and fulfil
human rights of all persons within the territory and subject to the jurisdiction of the state,
without discrimination. As a state party to the Convention on the Elimination of All Forms of
Discrimination against Women (CEDAW) and the Protocol to the African Charter on Human

ECEwW/ 1 OxO0l Uzwlbl i UUwGDw UTUBuEIER gb 00 U umddi , ueexAIA) Q0w 8U O U €

made legally binding commitments to exercise due diligence to combat gender-based violence
and discrimination. Table 2-6 presents the legal and safeguard provisions that are in place to
address this issue.
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Table 2-6¢ Provisions related to gender equality framework in Liberia

Category

Provisions

National
provisions

9 National Action Plan for the Implementation of United Nations Security Council
Resolution 1325 (2009)

9 National Sexual and Reproductive Health Policy (2010), providing for access to quality
health services for survivors of sexual violence and the establishment of a reporting
mechanism to facilitate intra-governmental coordination in the management of SGBV
cases (MOHSW, 2010)

9 National Plan of Action for the Prevention and Management of Gender Based Violence in
Liberia (2011-2015)

1 Reconciliation Roadmap (2012), incorporating recommendations of the Truth and
11 EOCEPOPEUDPOOW" OOOPUUPOOWUOWI OT EGET wpOOI
empowerment as a form of redress for sexual violence (Republic of Liberia, 2012)

1 Agenda for Transformation (2012), which includes provisions to address gender -based
violence and empower women in multiple sectors and to enhance the protection of
children from violence and abuse (MPEA, 2012)

9 National Human Rights Action Plan of Liberia (2013), which incorporates
recommendations regarding SGBV received during the Universal Periodic Review (UPR)
process

9 Third Joint Program of the Government of Liberia and the United Nations on SGBV and
harmful traditional practices, launched in 2016

9 Revised National Gender Policy (20182022), of the Ministry of Gender, Children and
Social Protection providing is an update of the National gender policy of 2012

1 Liberia's Second Phase of the National Action Plan on Women, Peace and Security (NAP
WPS) (20192023).

Regional
provision s

9 TUPEEOQwW"TEUUI UwOOw' UOCEOQWEOQEW/ 1 OxO01 Uzwlbii
9 African Charter on the Rights and Welfare of the Child (ACRWC) (2007)
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International
agreements

1 International Covenant on Civil and Political Rights (ICCPR) (2004)

9 International Covenant on Economic, Social and Cultural Rights (ICESCR) (2004)

9 Convention against Torture and Other Cruel, Inhuman or Degrading Treatment or
Punishment (CAT) (1993)

9 Convention on the Elimination of All Forms of Discrimination against Women (CEDAW)
(1984)

9 Convention on the Rights of the Child (CRC) (1990)

9 Convention on the Rights of Persons with Disabilities (CRPD) (2012)

1 International Convention on the Elimination of All Forms of Racial Discrimination (1976)

2.4 MULTILATERAL AGREEMENTS AND BIODIVERSITY PROTOCOLS

Relevant international treaties, conventions and protocols to which Liberia is a signatory are
presented in Table 2-7. The table includes all international maritime conventions ratified by
Liberia because the Project involves the operation of vessels. In addition to complying with
all the agreements listed in Table 2-7, the vessel activities must be conducted according to the

following:

I OOEOw, EUDPUDPOI w. UT EOPAEUDOOZ Uw
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Waters, 1997.
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1 International Chamber of Shipping (Oil Companies International Marine Forum) Ship
to Ship Transfer Guide for Petroleum (4th Edition), 2005.

1 International Ship and Port Facility Security Code, 2002 (ISPS).
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Table 2-7 ¢+ Environmental multi -lateral agreements

Category Convention Liberia date of ratification Relevance to the Project
Air quality Convention for the Protection of the Ozone Layer (Vienna Convention) | 15th January 1996 Project activities produce emissions that deplete
(UN, 1985) the ozone layer.
Montreal Protocol on Substances that Deplete the Ozone Layer 15th January 1996
Amendment to the Montreal Protocol on Substances that Deplete the 30th November 2004
Ozone Layer
Biodiversity Convention on International Trade in Endangered Species of Wild 9th June 1981 CITES species can occur iror around the project
conservation Fauna and Flora (CITES) (Switzerland, 1973) location.

Convention on Biological Diversity (CBD) (UN, 1992)

8th November 2000

Cartagena Protocol on Biosafety (UN, 2000)

15th February 2002

The Project takes place near areas with
biodiversity importance.

Convention on the Conservation of Migratory Species of Wild Animals
(CMS/Bonn Convention) (Germany, 1979)

2nd September 2004

Potential occurrence of avian, piscine and reptilian
migratory species within the project area.

Convention for Co -operation in the Protection and Development of the
Marine and Coastal Environment of the West and Central African
11T DOOwp" GUT wEz ( YODPUI OwhiNWhA

22nd March 2005

Protocol concerning Co-operation in combating Pollution in cases of
$01 UT T OEawp" GUI wEz ( YODPUI OwhiNWHA

23rd March 2005

Memorandum of Understanding concerning Conservation Measures
for Marine Turtles of the Atlantic Coast of Africa (CMS/UNEP, 2000)

24th November 2005

Memorandum of Understanding concerning the Conservation of the
Manatee and small Cetaceans of Western Africa and Macaronesia
(CMS, 2008)

3rd October 2008

Memorandum of Understanding on the Conservation of Migratory
Sharks (CMS, 2010)

12th February 2010

International Convention for the Conservation of Atlantic Tunas (FAO,
1966)

14th February 2014

Project activities will take place in the marine
environment and coastal zones falling within the
jurisdiction of Liberia.
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Kyoto Protocol (UN, 1997)

5th November 2002

Doha Amendment to the Kyoto Protocol (UN, 2012)

17th August 2015

Paris Agreement (UN, 2018)

27th August 2018

Category Convention Liberia date of ratification Relevance to the Project
Revised African Convention on the Conservation of Nature and 23rd February 2014 The Project will take place near parts of Liberia
Natural Resources (Maputo Convention) (AU, 2003) with conservation value.
Climate United Nations Framework Convention on Climate Change 5th November 2002 Project activities involve the use of vehicles,
change (UNFCCC) (UN, 1992) vesselsand generators which will result in

increased greenhouse gas emissions.

Socio-cultural

"O00YI OUPOOwW" OOET UOPOT wlT 1T w/ UOUT E
Natural Heritage (UNESCO, 1972)

23rd March 2002

Potential occurrence of culturally important
resources on the seafloor.

International Covenant on Economic, Social and Cultural Rights
(ICESCR) (UN, 1976)

22nd September 2004

The Project is affecting local labour force and
might affect the livelihoods of local fishing
communities.

Convention on the Law of the Sea of 10 December 1982 relating to the
Conservation and Management of Straddling Fish Stocks and Highly
Migratory Fish Stocks (UN, 1995)

Waste Basel Convention on the Control of Transboundary Movements of 22nd September 2004 The conventions govern transboundary
transport Hazardous Wastes and their Disposal (UN, 1989) movement of hazardous wastes and apply if
. offshore activities include disposal of hazardous
Amendment to the Basel Convention on the Control of Transboundary | 16th September 2005 . : . . L
L wastes in African countries outside of Liberia.
Movements of Hazardous Wastes and their Disposal (UN, 1995)
Basel Protocol on Liability and Compensation for Damage Resulting 16th September 2005
from Transboundary Movements of Hazardous Wastes and their
Disposal (UN, 1999)
Bamako Convention on the Ban of the Import into Africa and the 16th December 2013
Control of Transboundary Movement and Management of Hazardous
Wastes within Africa (AU, 1991)
Maritime Agreement for the Implementation of the Provisions of the UN 16th September 2005 Some project activities will take place at sea and

involve the operation and use of vessels.
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Category Convention Liberia date of ratification Relevance to the Project

United Nations Convention on the Law of the Sea (UNCLOS) (UN, 25th September 2008

1982)

International Convention on Oil Pollution Preparedness, Response and | 5th October 1995

Co-operation (OPRC) (IMO, 1990)

Protocol on Preparedness, Response and Caperation to Pollution 18th September 2008

Incidents by Hazardous and Noxious Substances

International Convention for the Safety of Life at Sea (SOLAS) (IMO, 29th November 1983

1974)

Protocol of 1988 relating to the International Convention for the Safety | 26th February 1997

of Life at Sea, 1974 (IMO, 1988)

International Convention for the Prevention of Pollution from Ships 28 October 1980

(MARPOL), 1973, as modified by the Protocol of 1978 (MARPOL

73/78), including Annexes 1-VI (IMO, 1978)

Convention for Co -operation in the Protection and Development of the | 22 March 2005

Marine and Coastal environment of the West and Central African

Region
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25 4 - #/saND & " %BREQUIREMENTS

In addition to its compliance with the national legislations and policies, and international
agreements to which Liberia is a signatory, this ESMP is prepared in accordance with the
4 - #/ zUw2 $ 2 OwEREsed ESP andits Mteribh lBSS, the IFC PS.

2.5.1 4 - # | zddialand Environmental Standards (S ES)

4 - #/ ewsad2 $2 WUOOETI UxPOw4- #/ ZUWEOOODPUOI OUwUOWOEDOUUL
sustainability in its programmes and projects to support sustainable development. The

objectives of the SES are to:

9 strengthen the quality of programming by ensuring a principled approach;

1 maximize social and environmental opportunities and benefits;

9 avoid adverse impacts to people and the environment;

1 minimize, mitigate, and manage adverse impacts where avoidance is not possible;

1 strengthen UNDP and partner capacities for managing social and environmental risks;
and

1 ensure full and effective stakeholder engagement,including through a mechanism to
respond to complaints from project -affected people.

UNDP applies the following three principles to the development and implementation of
country, regional and global programmes:

Leave No One Behind

Human Rights

Gender Equality and Women's Empowerment

Sustainability and Resilience

=A =_ =4 =4 =4

Accountability

UNDP screens and reviews its activities to identify opportunities to advance these principles
and to identify potential risks that may require measures to avoid, minimize, and/or mitigate
potential impacts.
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The SES are comprised okight standards:

=A =/ =4 4 4 -4 -4 =9

All of

Standard 1: Biodiversity Conservation and Sustainable Natural Resource Management
Standard 2: Climate Change and Disaster Risks

Standard 3: Community Health, Safety and Security

Standard 4: Cultural Heritage

Standard 5: Displacement and Resettlement

Standard 6: Indigenous Peoples

Standard 7: Labour and Working Conditions

Standard 8: Pollution Prevention and Resource Efficiency

UNDP SES are initially evaluated to be relevant to the Project, exceptStandard 6,

becausethere are noindigenous people in the project area. Applicable SES are, summarized

in Table 2-8. The objectives of each standard and the rationale behind its relevance to the
Project are given.

The UNDP has a Social and Environmental Management System (SEMS) which is a

framework designed to ensure that all UNDP projects meet its social and environmental

standards. It involves several key processes:

1

Screening and Categorization: Projects are assessed early to categorize their level of
social and environmental risk (low, moderate, high).

Social and Environmental Assessment: Detailed assessments, such as Environmental
and Social Impact Assessments (ESIA), are conducted for moderate and highrisk
projects to evaluate potential risks.

Stakeholder Engagement: Meaningful consultation with stakeholders, including local
communities and indigenous peoples, is required throughout the project lifecycle.

Grievance Redress Mechanism (GRM): Projects must establish accessible systems for
stakeholders to raise concerns and address grievances related to social and
environmental risks.

Risk Mitigation Plans: Projects must develop and implement mitigation and
management plans to address identified risks.

Monitoring and Reporting:  Ongoing monitoring of mitigation measures is required,
with regular reporting to ensure accountability.

Capacity Building: Training is provided to ensure project teams and partners
understand how to manage social and environmental risks.
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i Strategic Risk Management: Broader sustainability and risk strategies are integrated
into country programs and project portfolios.

1 Continuous Improvement: Lessons learned are shared, and the system is regularly
updated to stay aligned with international best practices.

1 Compliance and Oversight: Independent reviews and audits are conducted to ensure
projects comply with the standards, with corrective actions taken as needed.

This system ensures that UNDP projects are socially and environmentally sustainable,
promoting accountability and minimizing risks to people and ecosystems.

252 &" %Enionmental and Social Standards (ESS)

The GCF revised ESP serves as the overarching framework for GCF safeguards and has
adopted the IFC PS(International Finance Corporation, 2012) as its interim ESS Sevenof the
eight IFC Performance Standards(PS)are preliminary assessed to be relevant to the Project.
These are Performance Standards 1, 2, 3, 8, 6 and 8, summarized in Table 2-9. The objectives
of each standard and the rationale behind its relevance to the Project are given.PS 7
Indigenous People is not triggered because noindigenous people are identified in the project
area.
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Table 2-8 Applicable UNDP Social and Environmental Standards

Standard

Objectives

Relevance rationale

Standard 1

Biodiversity Conservation and
Sustainable Natural Resource
Management

1 To conserve biodiversity;

1 To maintain and enhance the benefits of ecosystem services;

1 To promote sustainable management and use of living natural resources;

1 To ensure the fair and equitable sharing of the benefits from the utilization
of genetic resources;

1 To respect, preserve, maintain and encourage knowledge, innovations and
practices of indigenous peoples and local communities relevant for the
conservation and sustainable use of biodiversity and their customary use
of biological resources.

The Project is expected to cause direct or indirect loss or
degradation of local biodiversity and habitats.

Standard 2

Climate Change and Disaster
Risks

1 To ensure that UNDP projects are sensitive to climate change and disaster
risks and strengthen resilience in order to achieve sustainable
development outcomes;

1 To reduce project-related greenhouse gas (GHG) emissions and intensity.

The Project aims at enhancing resilience to climate
change. The project will however contribute to the
greenhouse gasemissions through the operation of
vehicles, vessels,generators and fuel-powered
machinery.

Standard 3

Community Health, Safety,
and Security

1 To anticipate and avoid adverse impacts on the health and safety of
affected communities during the project life cycle from both routine and
non-routine circumstances;

1 To ensure quality and safety in the design and construction of project-
related infrastructure, preventing and minimizing potential safety risks
and accidents;

i To avoid or minimize community exposure to hazards, diseases and
hazardous materials associated with project activities;

1 To ensure that the safeguarding of personnel and property minimizes risks
to communities and is carried out in accordance with international human
rights standards and principles;

1 To have in place effective measures to address emergency events, whether
human-made or natural hazards.

The Project might affect the health and safety of the
communities living in the project area.
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Standard Objectives Relevance rationale
Standard 4 I To protect Cultural Heritage from damage, inappropriate alteration, Standard 4is triggered on a precautionary base since
Cultural Heritage disruption, removal or misuse; . the Project involves excavation and dredging activities
1 To preserve and safeguard Cultural Heritage; where archaeological material can potentially be found.
1 To promote the equitable sharing of benefits from the use of Cultural
Heritage;

1 To promote meaningful consultation with stakeholders regarding
preservation, protection, utilization and management of Cultural

Heritage.
Standard 5 1 To recggnize and respgct the prohibitioq on forged evictiong o The Project is expected to involve economic
Displacement and 1 To anticipate and avoid, or, when avoidance is not possible, minimize displacement and restrictions on land use.

adverse social and economic impacts from land or resource acquisition or
restrictions on land or resource use

1 To enhance and restore the livelihoods of all displaced persons, and to
improve the standards of living and overall socioeconomic status of
displaced poor and other displaced groups and to support efforts to
progressively realize the rights to adequate housing and adequate
standards of living for displaced populations

i To ensure that resettlement activities are planned and implemented
collaboratively with the meaningful and informed participation of those
affected.

Standard 7 1 To promote, respect and realize fundamental principles and rights at work The Project is expected to engage a workforce through

I To protect and promote the safety and health of workers; the contractor.

i To ensure applicable parties comply with employment and labour laws,
applicable rules and regulations and international commitments; ;

i To leave no one behind by protecting and supporting workers in
disadvantaged and vulnerable situations, including a special focus, as
appropriate, on women workers, young workers, migrant workers and
workers with disabilities.

Resettlement

Labour and Working
Condition
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Standard

Objectives

Relevance rationale

Standard 8

Pollution Prevention and
Resource Effiiency

i To avoid or minimize adverse impacts on human health and the
environment by avoiding or minimizing pollution from project activities;

1 To promote more sustainable use of resources, including energy, land and
water;

1 To avoid or minimize programming -related emissions of short and long-
lived climate pollutants and ozone -depleting substances;

i To avoid or minimize generation of hazardous and non -hazardous
substances and wastes,

1 and promote a human rights -based approach to the management and
disposal of hazardous substances and wastes;

1 To promote safe, dfective, environmentally sound pest management.

The Project is expected to use water and energy. It is
also projected to use fuel, oils and lubricants that may
pollute the environment in the project area. The Project
will produce hazardous and non -hazardous waste
material.

Table 2-9 Applicable GCF Environmental and Social Standards (IFC Performance S tandards)

Performance Standard

Objectives

Relevance rationale

Performance Standard 1

Assessment and Management
of Environmental and Social
Risks and Impacts

1 Identify and assess social and environment impacts, both adverse and

El Ol i PEPEOOwWPOwWUT 1 w/ UONI EUz UwEUIT Ewd

i To avoid, or where avoidance is not possible, minimise, mitigate or
compensate for adverse impacts on workers, affected communities, and
the environment.

1 To ensure that affected communities are appropriately engaged on issues
that could potentially affect them.

1 To promote improved social and environmental performance of
companies through the effective use of management systems.

Applies to all projects that have environmental and
social risks and impacts.

Performance Standard 2

Labour and Working
Conditions

i Establish, maintain, and improve the worker -management relationship.

1 Promote the fair treatment, non-discrimination and equal opportunity of
workers, and compliance with national labour and employment laws.

1 Protect the workforce by addressing child labour and forced labour

1 Promote safe and healthy working conditions.

1 Protect and promote the health of workers.

The Project is expected to engage a workforce through
the contractor.
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Performance Standard

Objectives

Relevance rationale

Performance Standard 3

Resource Efficiency and
Pollution Prevention

1 Avoid or minimise adverse impacts on human health and the environment
by avoiding or minimising pollution from Project activities.
1 Promote the reduction of emissions that contribute to climate change.

The Project is expected to use water and energy. It is
also projected to use fuel, oils and lubricants that may
pollute the environment in the project area. The Project
will produce hazardous and non -hazardous waste
material.

Performance Standard 4

Community Health, Safety,
and Security

1 Avoid or minimise risks to and impacts on the health and safety of the
local community during the Project lifecycle from both routine and non -
routine circumstances.

1 Ensure that the safeguarding of personnel and property is carried out in in
accordance with relevant human rights principles.

The Project might affect the health and safety of the
communities living in the project area.

Performance Standard 5

Land Acquisition and
Involuntary Resettlement

1 Avoid/minimize adverse social and economic impacts from land
acquisition or restrictions on land use.

1 Improve or restore livelihoods and standards of living.

1 Improve living conditions among displaced persons.

The Project is expected to involve economic
displacement and restrictions on land use.

Performance Standard 6

Biodiversity Conservation and
Sustainable Management of
Living Natural Resources

1 Protect and conserve biodiversity including following the mitigation
hierarchy, identification of ecological zones and identification of
important areas supporting threatened species.

i To maintain the benefits from ecosystem services valued by people and
businesses.

1 Promote the sustainable management and use of natural resources
through the adoption of practices that integrate conservation needs and
development priorities.

The Project is expected to cause direct or indirect loss or
degradation of local biodiversity and habitats.

Performance Standard 8
Cultural Heritage

1 Protect cultural heritage from adverse impacts of Project activities and
support its preservation.

1 Promote the equitable sharing of benefits from the use of cultural heritage
in business activities.

Performance Standard 6is triggered on a precautionary

base since the Project involves excavation and dredging
activities where underwater archaeological material can

potentially be found.
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3 PROJECT DESCRIPTION

This section presents the Project Description for the CoastalDefence Structure at West Point,
for which this ESIA Report applies. It includes details on the Project location, design and
description of the Project activities and byproduct s.

3.1 PROJECTLOCATION

The Project is located in Monrovia, the Capital City of Liberia, in communities and areas
bordering the Mesurado Wetland.

The Mesurado wetland, a Ramsar site that extends over an area of around 6,760 ha, is a
network of creeks that drain into the Atlantic Ocean through the Mesurado River and Estuary.
The Mesurado river is connected to the St Paul River though a network of wetlands and the
Stockton Creek.

The coastal revetment structure will be constructed on 1,050m of the coastline at West Point
in Monrovia, Montserrado County ( Figure 3-1). The structure will be located on a large sand
spit on the western fringe of the Mesurado Estuary, bordered by the Cape of Monrovia to the
southwest. The location of the structure will ensure landings for fishing boats while having a
green promenade.

3.2 PROJECTDESIGN

A revetment structure will be constructed along a major part of the West Point coastline to fix
the coastline position and thereby protect against coastal retreat.

A detailed design report was developed by Brighten Development and Lanka Hydraulic
Institute Ltd (LHI) in April 2024 as part of the HESDD. The description of the design
components in the following subsections are based on the detailed design report by Brighten
Development & LHI, 2024. The detailed design drawings are presented in Appendix A .

The structure is designed to ensure both sustainability and economic feasibility. A structural
design life of 50 years has been adopted.The revetment is designed to be stable enough to
withstand extreme scenarios as specified in the design requirements and as calculated by the
Extreme Value Analysis (EVA) performed in the detailed design report ( Brighten
Development & LHI, 2024).

The design incorporates the following design elements, which are presented in Figure 3-1 and
described in the subsections3.2.1to 3.2.5

9 Coastal protection structure, which includes a main rock revetment, a light rock
revetement and a breakwater
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1 A promenade
9 Beach access points for fishing community and the general public
1 Drainage and related infrastructure

1 Boat landing sites and related infrastructure
3.2.1 Coastal Protection Structure

A rubble mound revetment has been selected for the coastal protection structure. The

structure is divided into different segments based on several design considerations assessed
in the detailed design report ( Brighten Development & LHI, 2024 ). Thus, the coastal protection
structure includes a main rock revetement, a light rock revetement and a breakwater. The final

design parameters for each segment are presented irrable 3-1.

Table 3-1 Final design parameters at each segment of the coastal protection structure ( Brighten Development
& LHI, 2024)

Chainage Design Element Significant wave height (Hs) (m) Peak wave period (Tp) (s)
R 0t 150 m Light Revetment 1.39 8

R 150- 1050 m Revetment 2.55 8

B 0t 180 m Breakwater trunk 2.80 12

B 180t 188 m Breakwater head 291 12

The revetment structure is specifically designed not to encroach the existing dwellers nor to
disturb their livelihoods. A cove breakwater is accommodated in the design with a prime
focus on providing shelter for larger vessels. The light revetment in the north segment (04 200
m) is specifically designed to cater the estuarine environment taking into account worst -case
scenario where the sand bar disappears, and the revetment is exposed to the sea wave attack.

3.2.2 Promenade

A 6 m wide and 1,050 m long promenade is included in the design of the 1,050 m long
revetement to facilitate public access to the beach and create a recreational aspect for the
public. The promenade deck is designed as a concrete paving with interlocking blocks. The
deck of the promenade is sloped seawards at 2% to facilitate any overtopgng discharge to
seep back to the sea. In addition to beach access points described in Sectid®i2.4 access to the
promenade will be made available at the two ends facilitate construction -vehicle access.

The promenade design will include decorative plants to enhance the visual appeal of the area
and blend with the nature greenery. The exact type of trees and vegetation to be used will be
selected at a later stage and might include the tropical almond tree and desert rose plant.

Solar powered individual pole lights will be installed along the promenade.
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3.2.3 Drainages

The detailed design report identified six sub catchment areas for surface run-off that might
affect the revetement structure. To ensure that surface water run-off drains out of the
promenade area and revetement structure, the design include a main longitud inal drain along
the revenant and 4 cross drains to route any collected discharge to the sea. The final design
details of the drainages are presented inTable 3-2.

To ensure the safety of the public, a steel grating will be installed on the main channel and on
the inlets of the cross drains. Inverted U-shape concrete blocks will be installed at the outlet
of the cross drains to protect the drains from momentary wave run ups (Figure 3-2).

Table 3-2 Final design parameters at each segment of the coastal protection structure ( Brighten Development
& LHI, 2024)

Drain Name e Drain Size (m) Inlet invert Outlet invert
Width Height level m MSL level m MSL
R-Ch. 150.00m | 0.6 0.4 1.1 N/A
R-Ch. 350.00m | 0.6 0.6 0.9 N/A
Main Drain R-Ch. 700.00m | 0.6 0.6 1.6 N/A
R-Ch. 800.00m | 0.6 0.6 0.8 N/A
R-Ch. 950.00m | 0.6 0.6 1.0 N/A
R-Ch. 1050.00m | 0.6 0.6 1.4 N/A
Cross Drain 01 | R-Ch. 25.00m 1.0 0.8 0.6 0.5
Cross Drain 02 R-Ch. 350.00m | 1.5 1.5 0.9 0.6
Cross Drain 03 | R-Ch. 800.00m | 1.5 15 0.8 0.6
Cross Drain 04 R-Ch. 950.00m | 1.5 1.5 1.0 0.7

Inverted U shape
concrete block

Steel grating Inverted U shape concrete blocks

Figure 3-2 Protection types for drainages ( Brighten Development & LHI, 2024 )

3.2.4 Beach Access Points

Four beach access points will be installed to allow the public to access the beach trough the
revetement structure, and to allow access for the fishing community to pursue their livelihood
activities. A description of the beach access points is provided in Table 3-3.
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Table 3-3 Description of beach access points ( Brighten Development & LHI, 2024 )

No | Chainage | Main Uset Access type Comments
This access serves the public at the north section of
Concrete steps the revetment.
1 210 m Public dgflned by two . The. sand bar at the estuary, a§ ewdgnt from
wingwalls of height sediment transport model studies, will remain
0.6 m each intact and hence will provide direct access to the
beach for those who take this access point.
Concrete steps .
Fishin defined b twiz) This access serves the operators/users of large
2 487 m 9 . . y . fishing boats that would anchor in the sheltered
community wingwalls of height
area created by the breakwater.
0.6 m each
Boat ramp
_ Width: 8 . . . .
Fishing I m This access is a ramp to aid boat launching and
3 608 m communit Slopes: repair work
y 1:10 at seaside P '
1:6.5 at land side.
Concrete steps
4 852 m Public dgflned by two . This access serves the public at the south section of
wingwalls of height the revetment.
0.6 m each

3.2.5 Fish Landing Site

To accommodate for the fishing canoes and direct access to the ocean, two fisHanding sites
are included in the design. Description of these is presented in Table 3-4.

Landing site No. 1 will be strategically developed at the south side of proposed coved
breakwater as the sediment transport model study revealed that the site will tend to retain

sand in the future after its construction. The sitez UWED QuwbP U w0 Owi EUEOUUwWOI EPU

boats. Landing site No. 2 is an already existing site that will be improved and will be used by
small to medium fishing boats (Brighten Development & LHI, 2024).

Table 3-4 Description of fish landing sites (  Brighten Development & LHI, 2024 )

. Finished :
Landing . . Required . . o
. Chainage | Elevation, m . Dimensions Description
Site No. Fill, m 3
MSL
Triangular shape | south side of proposed coved
Seaward breakwater
1 585to 710 | +0.5 16,940 distance: 80m sand nourishment program
Along revetment: | must be conducted once the
125m breakwater is constructed
Longitudinal
irregular in existing facility, and currently
1050 to . )
2 natural - shape. used by small to medium fish
1380
Max offshore crafts
distance:40m
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3.3 MATERIALS AND EQUIPMENT
A preliminary list of materials needed for the revetement construction include:

1 Rocks(for underlayer, scour protection, armour, rubble, quarry run)
i Sand and aggregates.

1 Geotextile.

1 Components for the construction of drainage culverts or open drains.
1 Diesel fuel, oil, and lubricants.

1 Seedlings and planting stocks of trees, shrubs, and grasses.

Most of these materials will be sourced locally if available.

An estimation of the type and number of equipment required for the construction of the

revetement structure at West Point is presented in Table 3-5. Most of these will be hired from
international companies and shipped to Liberia during the mobilization phase, along with

spare parts, lubricants, and oil.

Table 3-5 Type and estimated number of equipment (adapted from  Brighten Development FZE & UNDP,
2023)

Type of Machine Estimated number of machines
Trailer 16

Loader 4

Truck 5

Bulldozer 1

Pontoon 4

Backhoe 14

3.4 PROJECTACTIVITIES

3.4.1 Activities under Output 1

The project activities for the construction of a rock revetement structure at West Point include
mobilization, site preparation, and construction stages.

3.4.1.1 Mobilization
The mobilization phase include:

1 Shipment and arrival of primary equipment to Liberia through the Freeport of
Monrovia.

9 Transport of equipment to site. These include small and large excavators, large off
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road trucks, concrete batch plant and standard trucks.

1 Setting up camps, ramps, pads and facilities to support the main mobilization and

construction. This might include:

(0]

(0]

(0]

Water use (sanitation and concrete mixing).
Waste treatment (chemicals, solid waste, etc.).
Fuel storage andfuelling facilities.

Offices.

Concrete mixing.

Workshops for repair and maintenance.

Loading / unloading area. This area should be firm and flat to allow
vehicles on site and should provide adequate and safe space for storage,
manoeuvring lorries and the handling equipment.

Casting and construction of concrete elements.

3.4.1.2 Site preparation

Works are likely to commence within the foreshore corridor and seaward to prepare the area
for the main construction ahead of the arrival of the main material. The site preparation might

include:

1 Cleaning of the site and removal of rubbish (steel and debris).

1 Excavation and preparation of the wall area.

9 Raising of the near shore ground to form a working platform.

1 Arrival and stockpiling of needed material. The stockpile area should be on firm

ground free from obstructions.

3.4.1.3 Construction

The construction stage will include:

1 Clearing the bed of anything that may cause damage, such as stones and tree roots.

1 Grading the area.

1 Excavation and Backfilling
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1 Rolling and placing the geotextile by creating sufficient overlap for continuous
coverage and considering the possible settlement and deformation of the soil. The
geotextile layer can be temporarily stabilized with stones until the armour stone layers
are placed on top.

1 Stabilizing existing defence gabion structure by the intersection of steel piles into the
ground in front of the gabions.

1 Spreading the underlayer of imported quarry rockfill and compacting it to the
required grade.

9 Building the armour stone. The placing of rocks shall commence at the lower end (i.e.
seaward side) and proceed inwards and upwards towards the crest. Rocks shall be
lowered into place and not dropped.

1 Installation of drainage.
1 Fabrication and building the promenade.
9 Planting of trees and other vegetation on the promenade

During construction, the large excavator will be elevated above the high tide water level and
above significant wave action, which will allow it to construct the main wall through most
operating conditions. At lower tide, the excavator will be supported by trucks that can bring
more material or take excess material away as the seawall works progress. After the main
portion of the rock wall has been constructed by the large excavator, a smaller excavator will
be used at the top of the wall and behind it with in the maintenance corridor to do final
trimming of the revetment profile and placing of the general fill materials.

The excavated material shall be reused where possible and placed back at the original level.
Surplus sand material shall be spread along the beach in front of the rock armour revetment
in an appropriate manner. Other surplus excavated material shall be used to reinstate areas
where soil erosion has occurred. Upon completion of works, all temporary structures, plant
and machinery shall be removed, and the beach shall be reinstated to its previous condition
and level.

3.4.1.4 Dredqging Works

A dredging plan was designed in the detailed design report to accommodate the construction
of the revetement structure (Appendix A ). The maximum dredging depth ranges between
-3.3 m MSL at the light revetement zone to - 5.6 m MSL for the main revetement and
breakwater. The total estimated dredging quantities are displayed in Table 3-6.
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To minimize the risk of siltation and ensure the stability of the working areas, dredging will
be conducted in segments where rock placement will immediately follow the dredging
activity in each completed section.

Table 3-6 Estimated dredging quantities ( Brighten Development & LHI, 2024)

Design element Seaside (m?3) Rear side (mq) Total Volume (m 3)
Revetment 65,058 7,318 72,375
Breakwater 4,798 N/A 4,798

Total 69,856 7,318 77,173

3.4.1.5 Filling Works

The estimated quantities and location of the filling work is presented in Table 3-7. It is
anticipated that excess dredged material to be used in the areas requiring backfilling where
possible.

Table 3-7 Estimated filling locations and quantities ( Brighten Development & LHI, 2024 )

Location Chainage (m) Total Volume (m 3)
Light revetment backfill R Ch 0- R Ch 150 2,475
Light revetment backfill R Ch 150 R Ch 200 564
Main revetment backfill R Ch 200 R Ch 350 455
. . . R Ch595 R Ch 710
Landing site no 1 reclamation B Cho B Ch 95 16,939
Total 20,433
3.4.2 Activities under Output 2 - Institutional capacity building and policy

support for the implementation of Integrated Coastal Zone Management
(ICZM) across Liberia.

Output 2 of the Project focuses on building the institutional capacity and policy support for
the implementation of Integrated Coastal Zone Management (ICZM) across Liberia. Activities
under this output include:

1 Supporting the cross-sectoral coordination among the 10 government institutions
responsible for climate-resilient coastal management.

1 Land-use planning in relation to climate risks, the interconnectivity of coastal systems,
stakeholder sectors, as well as the intrinsic dependence of communities on coastal
resources for their livelihoods.

1 Promoting evidence-based decision-making using scientifically defensible data.

1 Development of a high resolution, multi -criteria vulnerability map of the Liberian
coastline.
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1 Development of a national Integrated Coastal Zone Management Plan (ICZMP).

1 Equipping and building capacity of relevant stakeholders to effectively implement the
plan.

3.4.3 Activities under Output 3

Output 3 of the project focuses on protecting mangroves and strengthening gender- and
climate-sensitive livelihoods to build local climate resilience in Monrovia. Activities under
this output will include:

9 Establishing a community -led co-management agreement to ease the human
caused pressure on mangroves in the Monrovia Metropolitan Area (MMA). This
will serve as a means to safeguard ecosystem services and livelihoods that depend
on mangroves. The main areascovered by this output are communities bordering
the Mesurado Wetland including West Point, Jacobtown, Topoe Village, Nippay
Town, Fiamah, and Plonkor.

1 Implementing awareness-raising activities and incentives for alternative
livelihood practices; including:

0 Establishing small-scale manufacturing facilities

o Developing training material to capacitate community members to
manufacture and sell cookstoves to support alternative climate -resilient
livelihoods.

0 Purchase and install low-maintenance ecofriendly cold storage facilities
near fish processing sites to reduce pressure on mangroves and increase
market efficiency.

3.5 TIMELINE

The exact timeline for the different components of the project is not yet set and will be finalized
based on the final design. However, the preliminary timeline for the different construction
activities is estimated to be 23 months. A construction timeline of 17 months can be achieved
by splitting the work to two construction teams (Brighten Development FZE & UNDP, 2023).

The designs are planned with a lifetime of 50 years.
3.6  WORKFORCE AND EMPLOYMENT
Employment opportunities will be available in the short -term during project activities.

Priority will be given to skilled and unskilled workers from the local communities, taking into
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account gender balance. However, where the availability of skilled labor is low, there is
potential for an influx of non -local labor.

Employment will include equal opportunities for both men and women. A written statement
adherence to the prohibition of child labor according to the ILO Minimum Age Convention,
1973 (no 138), which sets the general minimum age for admission to employment or work at
15 years (13 years for light work) and minimum age for hazardous work at 18 years (16 years
under certain strict conditions).

It is expected that the Project will employ around 7 expatriates and 20 to 25skilled local staff,
plus a larger number of unskilled local workers. The minimum key staff will include
managers, supervisors, surveyors, mechanics, machine operators, drivers safety officers and
security officers. Expatriate workers will be housed in one or two rented apartments, while
local workers will find their own accommodation space in the urban areas close to the work
sites.

3.7 WASTE M ANAGEMENT

The types of waste expected to be generated during the construction of the revetment
structure are:

Municipal waste

Construction and demolition waste
Hazardous waste

Medical waste

=A =4 =4 =4 =4

Liquid waste from sanitation facilities related to camps.

Measures will be put in place to minimize waste generation through careful planning, reuse
and recycling of materials where possible. Waste will be segregated by type on site, and stored
in an enclosed area with hard standing, to ensure no leaching occursand to prevent access to
insects and rodents. Waste will be collected and disposed of by EPA-certified collectors. No
open burning of waste will take place.

3.7.1 Handling of excessive dredged material

The design estimates an excess volume of around 56,003 of dredged materials and
proposes the following options for handling these:

1 Transport excess material to Landing Site No.2 where it can be naturally retained
and either used to expand the site or stockpiled there for future use

9 Fill in a portion of the swamp at the rear side of the light revetement between
chainage 0 and 150m, while being careful not to create a flooding risk
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9 Stockpile a portion of the dredged material at Landing Site No.1 for future use.
3.8 GREENHOUSE GAS EMISSIONS

Greenhouse gases (GHG) are natural and manmade gases occurring in the atmosphere which

ECEWEUI EUDPOT wUOT T w?2T U1 O1T OUUI wl EUwintrdtidn€iithed w3 T 1 wO
atmosphere due to anthropogenic sources contributes to global warming and climate change.

GHGs include carbon dioxide (CO32), methane (CHs), nitrous oxide (N :20), ozone (Gs),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), Sulfur hexafluoride (SFs), and nitrogen
trifluoride (NF 3).

Potential sources of GHGsfor the Project phases include:

1 Emissions due to machinery and equipment used (earthworks, transport, drainages,
structures, etc.).

1 Emissions from materials used (Cement, gravel, steel,geotextile, diesel, etc.).
1 Emissions from project activities (Concrete batching, dredging, excavations, etc.).

9 Emissions from electricity production and use of generators
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4 ANALYSIS OF ALTERNATIVES

This section discusses project alternatives that could promote the elimination of the negative
environmental and social impacts identified. It is a critical consideration in determining the
ideal project interventions with minimal environmental and social disturbance.

4.1 7 # NOTHING ? ALTERNATIVE

This alternative allows nature to take its course and evaluates the state of the original
environment without any project intervention.

In the event that the project was OO U WUOWOEEUUwm? # OQw- O0UT DOT 2 AOQOWE OF
erosion will continue to take place and become significantly worse due to the impacts of
climate change.

This can be clearly seen in the vulnerability map presented in Figure 4-1, which show s the

impacts of the least conservative climate change scenario (IPCC RCP 8.5) on theroject

location. This map was generated by CDR International (2019) and used the fifth assessment

report of International Panel on Climate Change (IPCC - AR5 2014) as a basis for assessing the
EOPOEUI wel EOT | wPbOXxEEUS w( OwlUT T wYUOO!I UEEPOBRIUA WOE xC
red) show that the coastline position will shift to the east as a result of coastal retreat caused

by sea level rise and increasingly intense storm erosion. Different scenarios are presented

(shown by the various line colours), and the results are summarized in Table 4-1.

Table 4-1 Projected coastline retreat due to climate change impacts for RCP 8.5 with respect to its 2020 position
(adapted from CDR International, 2019)

Year Scenario Projected coastline retreat with respect to the 2020 position
2020 | Storm with 100 year return period 21m
2050 | No storm 229m
2050 | Storm with 100 year return period 252m

The Do Nothing alternative does not have any foreseen direct impacts on the environment,
although there may be localised marine pollution as structures are washed away. However, it
will generate significant harmful socio -economic impacts on the communities living along the
coast. If erosion control measures are not put in place, people will be forced to leave their
homes, as well as their formal and informal workplaces and businesses. Most of these
communities are fishermen, fishmongers or associated servie providers, all of whose
livelihoods depend on proximity to the beaches. Their physical displacement therefore also
means loss of livelihood and trading income. With fisheries collapsing due to the lack of access
by the fishermen, food security of the greater Monrovia area will deteriorate markedly
because the source is no longer exploited.

The Do Nothing alternative is therefore not a justifiable proposition.
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Figure 4-1 Vulnerability map for West Point (Source: Revised Interim Report (CDR International, 2019)
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4.2 ALTERNATIVE LOCATION

In 2019,during the design phase of the MMCRP, five coastal sectionswhere fishing activities
are prominent were selected forpotential coastalerosion interventions, as shown in Table 4-2.
Their sandy beaches offer suitable locations for the safe landing of the wooden canoes used
by the artisanal fishermen. These sections are all exposed to coastal retreat.

Table 4-2 Name and length of the five coastal sections considered during the design phase of the MMCRP

Coastal section Common Name Length (m)
Coastal section 1 Hotel Africa 2,200
Coastal section 2 New Kru Town to the Port 2,400
Coastal section 3 West Point 1,500
Coastal section 4 American Embassy to the Military Base 2,600
Coastal section 5 Military Base to Bernard Beach (JFK Hospital) 4,700
Total 13,400

The coastal section in West Point was eventually selected for the project because it is densely
populated on very low -lying ground that is particularly susceptible to inundation as sea level
rises, and it is seriously at risk of significant property loss and damage.

4.3 ALTERNATIVE DESIGN

In 2019, alternative designs were considered for the project, including the construction of a
long groyne backed by beach nourishments as another option for physically protecting the
West Point beach from coastal retreat. This option would require heavy construction works
as well as the sourcing of sand for nourishments from offshore locations using dredgers. This
could result in much higher environmental impacts on the coastal and offshore marine
physical and biological environments, particularly due to th e dredging activities. It is also a
costlier option on both the implementation and maintenance levels and was not favoured by
stakeholders during consultations. This design was therefore abandoned.

4.4 PREFERREDALTERNATIVE

Following the analysis of all options, the preferred alternative selectedis the implementation

of the proposed coastal protection measures at West Point.3 1T 1 w?2# Qw- OUT pOT » wOx U
rejected due to projected severe coastal erosion under the IPCC RCP 8.5 scenario, which

would lead to property loss, community displacement, and livelihood disruptions. The

alternative design with a long groyne and offshore sand nourishment was also dismissed due

to high costs, environmental impacts from dredging, and limited s takeholder support. Among

the five coastal sections assessed, West Point was selected for its high population density, low

elevation, and extreme vulnerability to sea-level rise and storm erosion, making it the most

effective and socially justifiable alternative.
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5 PUBLIC PARTICIPATION AND STAKEHOLDER
ENGAGEMENT

Stakeholder engagement servedo keep project stakeholders informed about project activities,
potential project impacts, and strategies to minimize these impacts during the ESIA stage. It
enables stakeholders to express their concerns about project activities and offer feedback. This
feedback is carefully considered when planning project activities and devising measures to
address and alleviate any issues.

This section offers an outline of the stakeholder engagement efforts conducted for the Project.
Additionally, it summarizes the key aspects of stakeholder engagement,and the procedures
followed for addressing grievances.

5.1 NOTICE OF INTENT

In accordance with the ESIA Procedural Guidelines (Environment Protection Agency, 2022),
a Notice of Intent (NOI) was published in three newspapers for three days (seeAppendix B).

The NOI included a summarized description of the Project as well as contact email and phone
numbers to allow the public to voice their comments and concerns. No input was received
from the public following the publishing of the NOI.

5.2 ESIA STAKEHOLDER ENGAGEMENT AND PUBLIC PARTICIPATION

5.2.1 Stakeholder Identification and Mapping

During the undertaking of the ESIA, project stakeholders were identified and mapped as
described in Table 5-1.

Table 5-1 Stakeholder identification and mapping

Stakeholder identified Description Influence Engagement level
Communities in the project area Affected party High Engage closely
Fishermen and fishmongers in the project area Affected party High Engage closely

Community leaders (town chiefs, clan chiefs, district

- Affected part Moderate Engage closel
commissioners) party 9ag y

General public in Monrovia Affected party Low Inform
Environment Protection Agency (EPA) Interested party | High Inform and consult
PMU Interested party | High Inform and consult
UNDP Interested party | High Inform and consult
Ministry of Gender, Children and Social Protection Interested party | Moderate Inform and consult
(MGCSP)

Liberia Land Authority (LLA) Interested party | Moderate | Inform and consult
Ministry of Labor Interested party | Moderate Inform and consult
National Fisheries and Aquaculture Authority (NaFAA) Interested party | Moderate Inform and consult
Liberia Maritime Authority (LIMA) Interested party | Moderate | Inform and consult
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Stakeholder identified Description Influence Engagement level
National Port Authority (NPA) Interested party | Moderate Inform and consult
Ministry of Finance and Development Planning Interested party | Moderate Inform and consult
National Disaster Management Authority (NDMA) Interested party | Moderate Inform and consult
Ministry of Mines and Energy Interested party | Moderate Inform and consult
Ministry of Public Works Interested party | Moderate Inform and consult
Liberia Meteorological Service Interested party | Moderate Inform and consult
Green Climate Fund (GCF) Interested party | Moderate Inform and consult
Flora & Fauna International Interested party | Low Inform and consult

5.2.2 Stakeholder Engagement Methodology

For the sake of this ESIA, engaging stakeholders was done through various channels as
follows:

1 High-level stakeholder consultations, during which key stakeholders such as
government entities, representatives, NGOs and community leaders were consulted.
Details and findings of the key stakeholder consultations are presented in Section
5.2.3

1 Community Group Consultation, during which the communities in West Point
expected to be directly affected by the Project were consulted. Details andfindings of
the community consultations are presented in Section 5.2.4

9 Focus Group Discussions (FGDs), including women groups and groups involving
people relying on ecosystem services in the project area. Details and findings of FGDs
are presented in Section5.2.5

Key informant interview and FGDs were also used to collect information for the social
baseline. Data collected is presented in the relative sectionsln addition, previous FGDs and
community group consultations were conducted in 2019 for the development of the ESAR
and continue to be relevant. Information from all interviews and consultations conducted
were used to develop the social baseling determine impacts and mitigation measures.

5.2.3 High -level Stakeholder Consultation

A stakeholder consultation for the Project was held on 23 July 2024 at the West Point Town
Hall (Appendix C). Various stakeholders attended the consultation meetings including
governmental entities and local communities :

1. Forestry Development Authority
2. Ministry of Public Works

3. National Disaster Management Agency

Earthtime 90



ESIA

ESIA for Coastal Defese Structure at West Point

MMCRP
205

9.

National Port Authority

Environmental Protection Agency
LIMA Liberia Maritime Authority
Community organizations

Community leaders, chiefs and elders

Local NGOs

10. Plumkor community

11. Ministry of Mines and Energy

The stakeholder consultation agenda was as follows:

Prayer

Welcome remarks
Introduction of Earthtime Inc.
Presentation by Earthtime Inc.

Closing remarks

Questions and concerns from community members

Figure 5-1 Photos from the stakeholder consultation

As part of the presentation, Earthtime gave an overview of the project, its location and
activities, as well as the expected impacts on the environment and communities. The floor
was then opened for attendees to ask their questions and raise any concernsttey may have.

Issues of concern are presented inTable 5-2. The feedback from the stakeholder consulting
meetings has beenincorporated in this ESIA Report. The minutes of meetings are presented
in Appendix C.3.
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Table 5-2 Issues articulated during stakeholder consultations

No. | Issue
When will the Project start? When will the community see change in West Point? The community has
1. been hearing about this project for years but have not seen anything concrete yet. In the meantime,

houses are being destroyed due to erosion.
Access to the sea is needed for community survival: fishermen rely on it for their livelihood.

Is funding for the project available?

Will activities continue at Jacob Town and other towns where awareness sessions were conducted? It is
important that these areas are not left out.

Possibility to revisit the design so that the long sandy beach is not lost.

Have other ministries and government entities been consulted?

How well has the community accepted this Project?

5
6
7. Roles of both genders in the project, namely women.
8
9

Will there be any resettlement?

10. | How will negative impacts be mitigated?

11. | Under which administration was the project funded?

It is recommended that stakeholder engagement with the local communities directly affected
by the Project should continue throughout the project life cycle.

5.2.4 Community Group Consultation s

A Community Group Consultation exercise was undertaken for the Project in August 2024.
The location of the consultation was in the Fanti area in ward 405. In 2019, other communities
in Westpoint were also consulted and the feedback was incorporated into the report. These
communities are expected to be the most affected by the Project. Communities consulted are
presented in Figure 5-2 and Table 5-3. During the consultations conducted, participants were
engaged in the project and asked about the sociceconomic activities, major needs of the
community, E © O O U O pddcems fears and expectations of the project. The questionnaire
used for the CGC is presented in Appendix C.3 and the minutes of meetings are presented
Appendix C.3.

The meetings offered an opportunity for pertinent stakeholders to express their concerns,
emphasize noteworthy social, environmental, and economic project-related matters, and
establish a shared understanding of how to tackle these significant concerns moving forward.
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Table 5-3 Schedule of the public consultations and number of participants

oA .~ ~ - Number of attendees
No. | Date Communi / E UU D E Bescipiidu U
unity Male Female | Total
1. | August14,2024 | Fanti Town, West Point | | Shermen. fish mongers, |, 4 8
and business owners.
2. | February 21, 2019 | Kru Beach Fishermen, fish mongers, |, 46 68
and business owners.
. Fish , fish )
3. February 22, 2019 | New Westpoint S ermgn 'Sh mongers 27 31 58
and business owners.
4. | February 20,2019 | Fanti Town Fishermen, fish mongers, |, 5 17 32
and business owners.
Total 68 98 166

Figure 5-2 Community Consultation conducted in 2024

5.2.4.1 Summary of Issues Articulated During Community Consultations

The main concerns and questions raised during the community consultations, as well as
response,expectations and project positives mentioned are summarized in Table 5-4.

Earthtime 93



ESIA MMCRP
ESIA for Coastal Defese Structure at West Point 205

Table 5-4 Summary of issues articulated during community consultations.

Issues articulated

Main concerns raised

1 Being compelled to stop fishing

1 Being relocated for construction

1 Being relocated once the land is protected
1 Loss of the beach as an entertainment area
9 Loss of access to the beaches

1 Increase in population at Westpoint

1 Increase in drug use

1 Increase in prostitution

1 Increase in theft incidents

Responses

1 It is recommended that at least one landing site always remain operational, and that construction works

should not be carried out simultaneously on both sites.

1 No large-scale resettlement is planned. Only areas directly needed for construction may be temporarily
accessed, and mitigation measures will be developed for any affected households

1 Some sections of the beach will be altered by the revetment, but community access points and a promenade
will be designed to allow safe public use.

1 Codes of conduct for workers will be enforced.

1 Local labor will be prioritized where possible .

1 The Project does not include dredging; however, this concern will be communicated to the responsible
government authorities.

Expectations

1 Construction to begin soon

1 Dredging of the mouth bar to prevent accidents

1 Assistance from NGOs and the government for the fishing community
1 Provision of fishing materials at subsidized rates

1 Reduction in equipment prices by the government

1 Government assistance for fishermen to obtain loans

Project positive impacts

9 Fewer accidents

1 More job opportunities for the youth

9 Processing sites and the opportunity to manage the fishing industry more effectively
9 Reduction in canoe losses

9 Fewer death incidents

9 Additional landing space

5.2.5 Focus Group Discussions

5.2.5.1 Women Focus Group Discussions

Women FGDs were held after the community consultation. An FGD was held on August 13,
2024 in the SAIl as presented in Figure 5-3. The issues articulated during the FGDs are
summarized in Table 5-4.
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Figure 5-3 Photo from women focus group discussion

FGDs with women offered a safe environment for them to voice their worries, worries, and
anticipated outcomes related to the Project. Insights from these discussions supplemented
and broadened the feedback and concerns articulated by the communities during previous
consultations. Moreover, it furnished a broader understanding of the circumstances
surrounding women in the project area, contributing to the social baseline. The issues
mentioned in the consultations were recorded and taken into consideration in which several
measures were suggested to minimize these challenges in the mitigation measures.
Questionnaires can be found in Appendix E .

Table 5-5 Summary of issues articulated during focus group discussions with women

Issues articulated

Main concerns raised

9371 wxUONI EQwOPT T OwEI I 1 EQwxl Ox0l zUwODYI OPT OOEUS
1 Some folks living near the project site will have to move.

1371 Ul ZUWEWUPUOwWOI wbOEUI EUI EWEUPODPOEOWEEUDYDPUAS
1 Workers unfamiliar with local customs could struggle with earning income.

1 Some people might lose their homes.

13711 Ul zUwxOU1 OUPEOwWI OUwUT I wUxUI EEwOl wePUI EUI UwObDOI
Expectations

1 More job opportunities.

9 Business growth.

9 The project should start and wrap up on time.

1 Women should be included in awareness campaigns about the project.
1 Employment opportunities for women need to be created.

1 Empowering businesses through things like microloans.

1 Skills training for women

1 Scholarships for schooling for women

Project positives

1 New job opportunities

1 Businessexpansion
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5.2.5.2 Ecosystem Services Focus Group Discussions and Interviews

FGDs were held with fishermen and fishmongers. FGDs considered in this report are those
conducted in 2024 and 2019.

A total of four focus group discussions were held in the SAI. Two FGDs were held on August
2024 and two FGDs were held onFebruary 2019.The FGDs included both men and women
(Figure 5-4).

The information gained from these discussions reinforced and expanded the comments and
concerns expressed by the communities in the earlier round of consultations. The insights
gathered from these conversations reaffirmed and broadened the issues and viewpoints
shared by the communities during the initial consultations. They offered valuable insights
into the livelihoods of these groups, highlighting their reliance on ecosystem services for their
social foundation. Furthermore, these FGDs served to gather essential biological data on
significant flora and fauna for the purpose of establishing a baseline for conservation efforts.
The questionnaires are available in Appendix F. A summary of the discussed issues is
outlined in Table 5-6.
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FGD with fishmongers

Figure 5-4 Photos from FGDs conducted with fishermen and fishmongers

Table 5-6 Summary of issues articulated during focus group discussions on ecosystem services

Issues articulated

Main concerns raised

1 Influx of people to the area which could increase the risk of crime
9 Loss of land

1 Relocation which would lead to loss of livelihood

9 Loss of homes due to construction

Expectations

1 It will prevent the flooding

9 Offer more space for fishermen to land

1 For the project to start and end on time

1 Building a wharf for the safety of fishing canoes and nets

1 Construction of a nearby gas station sothat fishermen can reach the stations easily
9 Include insurance in the cost of fishermen licence

1 Measures to stop burials happening in the sand

1 Economic development

1 Livelihood improvement

1 Improvement in sanitation facilities
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Issues articulated

Project positives

1 Places for the canoes to load

1 Governmental to help with fish sellers

1 Stopping sea erosions

1 It will help individuals sa ve money and keep their canoes safe

5.3 STAKEHOLDER ENGAGEMENT PLAN

The ESIA contains interviews, focus groups and community consultation as part of the

ongoing Stakeholder Engagement Plan (SEP) the project was discussed with stakeholders

including relevant government departments, industry groups, NGOs, and individual

community members. In addition, affected communities were consulted as well. It is
EOUPEDPxEUI EwUOl EOWEEUTI EwOOwWUT | wEOOOUOPUDPIT Uz wl RxUI
if communities can stay where they are and are protected from eviction and compensated for

any loss of livelihood, they might face due to the construction works.

The Safeguards Officer of the Project Management Unit (PMU) will be responsible for
preparing and distributing regular project updates to keep interested stakeholders informed

about the project's progress, following the Stakeholder Engagement Plan. Any inquiries,
concerns, complaints, or grievances will be documented in a register and reported to the
relevant manager. All materials must be published in English, as it is widely spoken in the

area. However, it may also be necessary to publish the information in Fanti, a traditional
Ghanaian dialect, as some community members primarily use this language at home.

5.4 COMMUNITY CONSULTATION

A community consultation group exercise was conducted in August 2024, as detailed in the
relevant section. Additionally, a broader community consultation for the ESAR took place in
February 2019. During these consultations, visits were made to the Westpoint community and
a Community -Based Organization (CBO) located in Westpoint. The community reported
several issues, including loss of lives, destruction of homes and workplaces, disruption to
livelihoods, increased uncertainty, and a lack of alternative relo cation options. Both fishing
and non-fishing communities rely heavily on their location for their livelihoods, and the fear
of losing land, flooding, forced relocation, and loss of access to plots they have used for
decades is a significant concern.

The community has already been impacted by sea flooding, which has damaged their canoes
and homes, displaced residents, and affected livelihoods. As a result, they generally support
the idea of coastal protection, though they have some concerns. One of theprimary concerns
raised was the desire for residents to remain in place, as relocation would result in the loss of
livelihoods, reduction of beach space for recreational activities, and fragmentation of the
community. Residents feel they have the right to live in these areas, particularly because they
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have played a role in maintaining the coastline. Another concern is the fear that wealthier
individuals might push them out if the land is protected. Despite these concerns, the idea of

coastal protection is welcomed by the community .

5.5 GRIEVANCE REDRESSM ECHANISM

A Grievance Redress Mechanism (GRM) guidance note was supplemented. The GRM
recommended is a system proven to work in poor communities in Liberia, is compliant with

administrative process of the Government of Liberia.

A GRM enables both internal and external stakeholders to ask questions and raise concerns,
ensuring they are addressed appropriately. It serves as clear evidence of a commitment to
promptly and carefully manage all reasonable issues and inquiries brought f orward. All
grievances must be documented, efficiently processed, and reported through the appropriate
channels.

The process for resolving complaints involves several stages. At each stage, the complainant
has the option to involve witnesses, traditional authorities, a non -governmental organization
(NGO), or other civil society representatives to help and support. The steps of how a GRM
operates is provided in Figure 5-5.

In line with  UNDP guid ance note the Project will establish its own project-level Grievance

Redress Mechanism (GRM).Appendix J.2.6provides a detailed GRM that could be used for

the project or adaptedOWE U wOIl T ET EOQOwUOwUT 1 O1 EQwUT 1T wxUONI EUz Uw
The GRM presentedin Appendix J.2.6D Uwb OwE OODPE OE | wbk b Tthe pusfectdevey Uwi UDE
GRM will ensure accessibility to all stakeholders, including vulnerable and marginalized

groups, while maintaining compliance with national statutory procedures and international

safeguards. Provisions will be made to update or modify the mechanism during
implementation if monitoring or stakeholder feedback indicates the need for improvement.
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1. Receive and Register Grievance
Email, Letter, Fax, Phone Meeting Proactive Outreach Other
2. Acknowledge, Assess, Assign
Acknowledge receipt and outline how grievance will be processed, assess eligibility,
and assign organizational responsibility for proposing a response
l .
3. Propose Response
1 | | S
BEEREE i i
Yes, agreement on response 4. Agreement on response?
-
T Mo agreement an response
6. Review
5a. Implement d
B et Grievance staff consider whether 1o revise
l 1 - approach, refer out or close out y
/ '
5b. Grievance resolved Sc. Grievance
successfully and closed ) not resolved 7. Grievance referred or closed out -
"

Figure 5-5 Grievance Redress Mechanism process (data source: Grievance Redress Mechanism Guidance Note
- UNDP)
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6 BASELINE CONDITIONS: THE PHYSICAL ENVIRONMENT

This section describes the baseline conditions of the physical environment in the project area.
The physical environment comprises several aspects which include meteorological
conditions, geology, topography and bathymetry settings, current, tides and waves regime,
water resources and quality, soil and sediments, air quality and ambient noise conditions.

Baseline conditions for each of these aspectsare presented in the following subsections.

Understanding the baseline conditions of the physical environment will help assess the likely
environmental impacts of developing the Project.

6.1 SOURCE OF BASELINE DATA

The assessment of the conditions of the physical environment is initially based on a review of
available data such as aerial photography, topographic maps, public databases, published
literature and previous and current studies conducted for the Project. It is then followed by
conducting field surveys, and sampling and monitoring activities, and analysing sampling
and monitoring results to obtain required data to prepare a complete ESIA Report.

6.2 CLIMATOLOGICAL CONDITIONS

The climate of Liberia is determined by the equatorial position and the distribution of low
and high-pressure belts along the African continent and the Atlantic Ocean. A fairly warm
temperature throughout the year with very high humidity is common because of the
moderating influence of the ocean and the equatorial position (UNDP, 2006).

Meteorological parameters including rain, temperature, humidity, barometric pressure and
wind direction and speed, are directly related to different aspects of the Project as they can
influence sediment and erosion control activities, drainages, construction activities and the
migration of air and noise pollutants . Thus, obtaining meteorological data is necessary for
understanding the environmental conditions in the area and for adequately and
comprehensively assessing environmental impacts.

The following sections present and assess meteorological data obtained fromthe MBI weather
station; a Vantage Pro2 Plus meteorological station installed at Monrovia Breweries (MBI)
around 5 km northeast from the site (UTM 29 N 705132 m; E 302704 m This station provides
data of several meteorological parameters between May 2019 and August 2024. Values
collected from this station might vary slightly from the values that could have been collected
from the site directly , however they are still considered representative enough to understand
the meteorological conditions on site.

The data collected is based on30-minute average recording intervals.
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6.2.1 Rain

Rainfall levels play an important role in erosion and sediment loads , thus assessing the
expected amount of rain can help in designing a drainages and control measures © protect

the revetement structure.

Liberia has two seasons: a dry season, typically extending between November and April, and
a wet season, typically ranging between and October. The months of heaviest rainfall vary
from one part of the country to another but are normally between June and September.

The MBI station provided a full set of rainfall data for the period between Ma y 2019 and
December 2022.Average annual rainfall calculated at MBI station is 3,421.3 mm. Average
monthly rainfall ranges between 30 mm in January and 638mm in June (Figure 6-1). A
decreasing trend in total rainfall can be noticed at the MBI station between 2019 and 2022

(Figure 6-2).

Average MonthlyRainfall at MBI Station (May 2019 - December 2022)
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Figure 6-1 Monthly rainfall at MBI Weather Station between May 2019 and December 2022
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Figure 6-2 Total annual rainfall at MBI Weather Station between May 2019 and December 2022
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6.2.2 Temperature

Generally, the temperature is warm throughout the country and there is little change between
seasons. The highest temperature occurs between January and March and the lowest is
between June and September. Average monthly temperature recorded atMBI station (Figure
6-3) ranges between25.73C and 28.6°C, with a minimum between 22.16C and 23.2C and a
maximum between 30.38C and 34.58C.

Monthly Temperatureat MBI Station (May 2019 - August2024)
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Figure 6-3 Monthly temperature at MBI Weather Station between May 2019 and August 2024
6.2.3 Relative Humidity

Humidity plays an important role in many of the photochemical and thermal reactions that
take place in the atmosphere In addition, water molecules can attach to corrosive gaseous
pollutants, possibly emitted by vehicles, generators and mobile plants used by the Project
where emitted gases will dissolve in the water and form a harmful acid solution.

Humidity is generally high throughout the year with an average varying between 80% and
90%. A relative humidity of up to 100% is common during the wet season while it decreases in
the dry season, dropping as low as 30% on some days.Figure 6-4 shows average humidity
variations throughout the year recorded at the MBI station
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Relative Humidity at MBI Station (May 2019 - August2024)
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Figure 6-4 Monthly relative humidity at MBI Weather Station between May 2019 and August 2024

6.2.4 Barometric Pressure

Barometric pressure is pressure of the atmosphere at a given point on earth. Barometric
pressure is slightly higher during the wet season, compared to the dry season. Average
barometric pressure recorded at MBI station (Figure 6-5) varies between 1,007 mbar and
1,016 mbar, with a minimum of 1,002mbar and a maximum of 1,019 mbar.

Barometric Pressure at MBI Station (May 2019 - August 2024)
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Figure 6-5 Monthly barometric pressure at MBI Weather Station between May 2019 and August 2024

6.2.5 Wind

Wind speed and wind direction determine the generaldirection and area affected by emissions
and odour. In addition, the presence of turbulent winds enhances dispersion of pollutants,
while the absence of strong winds results in a buildup of pollutants in a given area. Thus, it is
important to understand t he wind factor when designing a landfill to be able to depict most
affected receptors and mitigate impacts on these receptors efficiently.
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6.2.5.1 Wind Speed

Average wind speed recorded at MBI station (Figure 6-6) ranges between 113 m/s and 1.95 m/s
with average peaks reaching 18.8m/s (Figure 6-7). Wind speed does not vary greatly
throughout the year; however, slight increase is observed between February and April and

between August and September.

Wind Speed at MBI Station (May 2019 - August2024)
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Figure 6-6 Monthly wind speed at MBI Weather Station between May 2019 and August 2024

High Wind Speed at MBI Station (May 2019 - August 2024)
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Figure 6-7 Monthly wind peak at MBI Weather Station between May 2019 and August 2024

6.2.5.2 Wind Direction

The dominant wind direction recorded at MBI station is generally towards the west -south-
west throughout the year, coupled with dominant wind to the south -south-east between June
and August and dominant wind to the north -east between November and January Figure 6-8).
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Figure 6-8 Average monthly wind direction at MBI Weather Station

6.3 GEOLOGY, TOPOGRAPHY , AND BATHYMETRY
6.3.1 Geological Setting

Geological investigations in Liberia have shown that nearly all of the terrain is underlain by
Precambrian crystalline metamorphic rocks which form part of the West Africa shield known
as the Guinea Shield. The rocks forming this crystalline shield are a ries of granite, gneiss,
and schist beds which have resulted from metamorphism by tectonic forces acting on a
regional scale. The structural features of the rocks in this region are uniform over relatively
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large areas. Gneissic structure and schistosity dip at high angles in most places and are often
vertical.

The NW-SE orientation of Liberia's coastline has been shaped by geological features dating
back to the PanAfrican era (550 million years ago), which influenced the rifting of the West
African margin during the Mesozoic era. The coastline features swash-aligned barrier beaches,
enclosed lagoons, prograded beach ridge plains, and rocky headlands (Anthony, 1991; Jones
Bird, 2010).

Monrovia's coastal area mainly comprises Quaternary lagoonal and beach deposits, except for
a Jurassic diabase rock formation at Cape Monrovia. This formation, found between west of
West Point, to the north of Mamba Point, consists primarily of calcic plag ioclase and
clinopyroxene, with minor magnetite and ilmenite, making it more erosion -resistant than its
surroundings. Further inland, along the coast, are fluvial and deltaic deposits of buff silt, sand,
and possibly beach sands, covering a landscape of vey low relief.

To better understand the geology of the site, on site investigation was conducted by the Hydro
Engineering Study and Detailed Design (HESDD) (Brighten Development, 2023). Three
boreholes were drilled to a depth pf 20 m BG or until reaching bedrock. Summary of the
findings is presented in Table 6-1. The onsite investigation shows that the site is generally
underlain by loose silty sand with small amounts of gravel and clayey material , that becomes
denser gradually with depth. A layer of dark silty clay with organic matter and root inclusions
was encountered ataround 17to 20 mBG in BH1 and BH2 covering the areabeach strip centre
to north of west point . Bedrock, suspected to beGneisswas encountered in BH3, west of the
Site, at around 12 m BG

Table 6-1 Summary of results of geological investigation conducted by the HESDD (Brighten Development,
2023)

BH1 BH2 BH3
Coordinates 300043.96 mE 299903.00 m E 299722.32 mE
(UTM 29N) 700014.66 m N 699618.00 m N 699187.21 m N
: North - Around cross drain | Centre - Around cross drain | South - At landing site 2
Location . . .
2 location 3 location location
Total Depth 20 mBG 20 mBG 14.3m BG
GW encountered 3.10m BG 1.82m BG 2.65m BG
10¢ 18 m BG: loose silty 04 17 m BG: loose silty 10¢ 123 Im BG: loose silty
sand with gravel and . sand with gravel and
. sand with gravel and .
clayey material gradually . clayey material gradually
. . clayey material gradually . .
. . becoming denser with . . becoming denser with
Stratigraphic depth becoming denser with depth
description 1184 20 m BG: wet dark | , 0P | 11234 143 m BG: hard
. . . 1 17+ 20 m BG: soft to firm
silty clay with organic . . moderately weathered to
wet dark silty CLAY with
matter and mangrove . fresh dark grey rock
organic matter .
roots suspected to be gneiss
Rock encountered | No No Yes at 12.3 m BG
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6.3.2 Topography and Bathymetry

Liberia can be divided into three distinct topographical areas. First, a flat coastal plain which
extends up to 80km inland, with creeks, lagoons, and mangrove swamps; second, an area of
broken, forested hills with altitudes from 180 ¢+ 370m, which covers most of the country; and
third, an area of mountains in the northern highlands, with elevations reaching 1,384 m.

The project area falls within the flat coastal plain area in Monrovia. The bathymetry of West
Pointindicates a relatively steep seabed compared to the nearshore zone further north, though

it still has a gentle slope overall, with shallow waters extend further than in other areas along
the Monrovian coast. At West Point, the water depth reaches 8 meters only at about 500 meters
offshore. The seabed in this area is composed of sand and silt, with an even slope and no rock
outcrops (Earthtime Inc. and CDR International, 2019).

A topographic and bathymetric survey was conducted in the project area as part of the HESDD
(Brighten Development, 2023). The topographic survey focused on the coastal region, covering
depths from -3 m MSL to elevations of +3 m MSL or any designated reference point. The
bathymetric survey extended over a 4 km stretch along the coastline of the project site and
included part of the Mesurado River. Survey points and lines were spaced at 25 m intervals,
with each line extending either to a depth of 5 m Chart D atum (CD) or 50 m from the shoreline
(Brighten Development, 2023). The results, illustrated in Figure 6-9, indicate that the West
Point coastline has a relatively steep slope.It also shows that the Mesurado River is shallow,
with an average depth between -0.5 and-2.5 metersand with shallow sand dunes forming in
several areas A shallow mudflat forms at the mouth of the Mesurado River, hindering its flow
into the sea. This area is often subjected to large waves, making it hazardous for ships,
especially during high tide (Brighten Development, 2023).

Figure 6-9 Topography and Bathymetry at the Project area (Brighten Development, 2023)
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6.3.3 Seismicity

Earthquake hazard in Liberia is classified as very low by the Global Facility for Disaster
Reduction and Recovery (GFDRR). This means that the chance of potentially damaging
earthquakes in the Project area is less than 2% in the coming 50 yearsThinkhazard!, 2020).

The last inland earthquake in Liberia occurred in 1995. It had a 4.5 magnitudeon the Moment
Magnitude scale (M) and a 10km depth, and the epicentre was located around 16 km south-
east of Tubmanburg, Bomi County ( USGS, 2020).

The closest seismic active zone to Liberia is the MidAtlantic ridge, but it poses no major threat

because of is distance from the Liberian shore. In 2024, Liberia was hit by 2 earthquakes with
magnitudes between M 4.9 and M 54. These occurred along the Mid-Atlantic ridge at a
distance of approximately 900 km from the Liberian coast anddid not constitute any threat to

Liberia (Earthquakes.Zone, 202).

6.4 CURRENTS, TIDES AND WAVES

Liberian waters are located between two major West African upwelling areas: the Canary
Current to the northwest and the Benguela Current to the east. The Equatorial Counter Current
flows eastward between the North and South Equatorial Currents. The Guinea Current, which
runs along the West African coast from Senegal to Nigeria, significantly influences Liberia's
offshore waters (Ssentongo 1987)

Seasonal variations in the Guinea Current, influenced by the North Equatorial Counter
Current and the Canary Current, result in minimum speeds in the months of November to
February and maximum speeds between May and September(Longhurst, 1962; Ingham, 1970;
Colin, 1988). The Guinea Current features upwelling areas with high biological productivity,
and beneath it flows the Guinea Undercurrent in a westerly direction (Bakun, 1978; Binet, 1997,
Binet and Marchal, 1995; Gyory et al., 2008.

Monrovia experiences a semkidiurnal tide, with two high and two low tides each day. Tidal
influence extends about 10km inland in wetlands and rivers (Gatter, 1997).

The wave regime along Liberia's coast is dominated by long-period swell waves generated by
distant South Atlantic storms. These energetic waves break strongly onto the shoreline and are
relatively uniform in direction and height. Two main swell systems ori ginate from the SSW
(~200°N) and SSE (~160°N), with a weaker third system from the WNW (~300°N) (CDR
International, 2019). Wave heights vary seasonally, ranging from 0.5 to 2 meters, with higher
and the most extreme waves occurring between June and Septemkr during the rainy season
(PhysE, 2010). Significant wave height generally ranges between 1.1 and 1.8, with occasional
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wave heights reaching up to 1.8m. The predominant wave direction is SSW (CDR
International, 2018).

6.4.1 Waves

A wave data collection survey was conducted in the project area as part of the HESDD

(Brighten Development, 2023). The data was gathered along the West Point coastline over a
one-month period in October 2023, covering an offshore area extending 3 km and reaching

depths of 10 to 20 meters. The survey resultsdisplayed in Figure 6-10, indicated that waves

predominantly originated from the southwest (SW) and south -southwest (SSW) directions.

Most of the significant wave heights recorded ranged between 0.6 and 1 meter, with the

maximum wave heights typically falling between 1 and 2 meter s (Brighten Development,

2023).
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Figure 6-10 Waves direction and height (Brighten Development, 2023)
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6.4.2 Tides

A tide data collection survey was conducted in the project area as part of the HESDD (Brighten
Development, 2023).The data was collected over a two-month period between September and
November 2023, covering a 10 km radius from the West Point coastline The results indicated
that the area's tidal regime is semidiurnal, with two high tides and two low tides occurring
daily (Figure 6-11). Key tidal level parameters recorded during the monitoring period, along
with variations in tidal levels, are summarized in Table 6-2 (Brighten Development, 2023).
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Figure 6-11Tidal level variations (Brighten Development, 2023)
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Table 6-2 Characteristics parameters of tidal level (Brighten Development, 2023)

Parameter Value

Highest astronomical tide (HAT) 1.68 m

Mean high water springs (MHWS) 1.62m

Mean high water (MHW) 1.34m

Mean high water neaps (MHWN) 1.08 m

Mean Sea level(MSL) 0.90 m

Mean low water neaps (MLWN) 0.73m

Mean low water (MLS) 0.46 m

Mean low water springs (MLWS) 0.15m

Lowest astronomical tide (LAT) 0.10 m

Maximum Tidal Amplitude 1.54m

Minimum Tidal Amplitude 0.29 m

Average Duration of Rising Tide 6 hours and 19 mins
Average Duration of low Tide 6 hours and 6 mins

6.5 WATER RESOURCES

6.5.1 Ocean Water

Liberian waters are consistently warm, ranging from 26 -28°C, and have a relatively stable,
shallow thermocline typically lying at mid -shelf, between 1214 meters. This shallow
thermocline results in limited water renewal, low productivity, and a greater influence of river
discharge rather than upwelling (Longhurst, 1963).

20UEDPI UwbOws R R O G18 (5680 Brioifsbare! béniieErOMonrrdvia and Buchanan,

water depths of 1,181-2,904meters) in 2013 revealed a steep thermocline from about 20 to
40 meters from the water surface, with temperatures ranging from 3.43°C at the bottom to

26.98°C at the surface(TDI Brooks Intl. and InterAct PMTI, 2013). The thermocline and

nutrients oscillate seasonally, according to the oscillation of the equatorial undercurrent

(Acorn Intl. and Earthtime Inc., 2014).

Due to heavy rainfall and high river discharge, surface waters in Liberia have low salinity,
UaxDPEEOOawEI OOb wt | wLBNgHUMStul 863)UMate sénplesront BlapkLA-w
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surface due to significant rainfall and river discharge, even during the dry season. A strong

salinity gradient at 30-40 meters impacts water density and likely limits nutrient influx to the

surface waters from below this mixed layer (Acorn Intl. and Earthtime Inc., 2014; TDI Brooks

Intl. and InterAct PMTI, 2013).

The Mesurado Estuary (north of West Point) is saline even during low tide, demonstrating that
it is more influenced by coastal waters than by the inland surface water. The implication is that
impacts on coastal water quality may reach deep inside the Mesurado Estuary (Earthtime Inc.
and CDR International, 2019).
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6.5.2 Surface Water

The Mesurado River, which borders West Point to the north, is a small river that flows into the
Atlantic Ocean and originates from the Mesurado Wetland inside Monrovia. It is considered
to be Liberia's most polluted river. Pollution sources include informa | dumping of municipal
solid waste and direct discharge of human feces from public toilets built on stilts over the river.
Blast fishing, using ammonium nitrate mixed with fuel oil (ANFO) or carbide with water, also
occurs. ANFO explosions produce nitrates that can cause eutrophication, while carbide and
water explosions generate calcium hydroxide (hydrated lime), which can make the water
alkaline.

The Mesurado River is linked to the St. Paul River through Stockton Creek, which defines the
eastern border of Bushrod Island. It is approximately 1.5 km long and generally extends in a
north -to-south direction. Tidal variations result in daily changes in water level of Stockton
Creek. Depending on tidal activities, water in this Creek flows either towards the south to pour
in the Mesurado River, or towards the north to pour in the St. Paul River.

Seasonal precipitation causes considerable fluctuations in waterbody levels, often resulting in
rivers and streams overflowing their banks along the coastal plains during the rainy season.

6.5.3 Groundwater

Quaternary deposits in the area, including beach, lagoonal, fluvial, and deltaic deposits, can
serve as good aquifers for shallow wells. Groundwater depth in Monrovia ranges from 1.5
meters in the rainy season to 2.5 meters in the dry season, with heavy ranfall being the main
source of recharge for the unconsolidated sediments. During the peak of the wet season,
aquifer discharge can reach up to 3640 mm per day, and many people use shallow wells to
access this water (Earthtime Inc., 2015).

The water table is affected by saltwater intrusion from the ocean and brackish water from the

Stockton Creek and Mesurado River systems, as well as oceanic tidal variations. Groundwater
on Bushrod Island naturally contains contaminants like sulfide and sul fate due to the high
levels of decaying organic matter in the unconsolidated material (Earthtime Inc., 2015).

6.5.4 Water Quality

6.5.4.1 Baseline Water Quality Collection

Baseline water quality data for the project area was initially established during the ESAR study
conducted in 2019. During this study, seven samples were collected from the Mesurado River
and estuary, and from offshore ocean watersalong the West Point coastline. These samples are
detailed in Table 6-3. To further strengthen and update this baseline, a more recent round of
sample collection was performed for the ESIA. Five water samples were collected from the
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locations outlined Table 6-4 and Figure 6-12. The samples included two marine samples
collected at different distances from the West Point shoreline, two brackish water samples from
the Mesurado River and estuary, and one groundwater sample from West Point township.

The samples collection methodology is described in Appendix G and photos showing
sampling process are provided in Figure 6-13.

Table 6-3 Details of water sampl es collected during the ESAR (Coordinate System: WGS 1984 UTM Zone 29N)

Sample . : .
D P Sample Type Location Northing Easting Date
6a Brackish water Mesurado River mouth 700631.00 | 300301.00 | 19 Feb 2019
6b Marine water | —acing the Mesurado Rivermouth | 2,19 76 | 59974434 | 09 Feb 2019
300 m from shore
MRL1 Brackish water i'\s/'l‘;lgado estuary, nearmangrove | ;64325 55 | 300647.59 | 19 Feb 2019
MR2 Brackish water | Mesurado estuary, near 698983.91 | 300665.08 | 19 Feb 2019
Providence Island
MR3 Brackish water Mesurado estuary, near wetlands 698238.87 | 301609.3 19 Feb 2019
. Faci i
7a Marine water acing west point coast 699700.54 | 299608.08 | 09 Feb 2019
360 m from shore
7b Marine water | | 2cing west point coast 699833.45 | 298926.03 | 09 Feb 2019
1 km from shore
Table 6-4 Water sampling locations and details (Coordinate System: WGS 1984 UTM 29N)
Sample ) : .
D Type Location Northing Easting Date
Open well next to the West Point
GwWO01 Groudnwater | Town Hall 699862 300334 21 Aug 2024
Water depth = 0.39m
MO1 Marine water | ~nantic Ocean, facing Kru landing 699620 299819 22 Aug 2024
site, 150m from shore
MO2 Marine water | /\antic Ocean, facing Kru landing 699572 299580 22 Aug 2024
site,330m from shore
Brackish .
E01 W:;'S Mesurado Estuary, low tide 699913 300674 22 Aug 2024
ROL Brackish Mesurado River, near Ba!ll Island (the 698444 301286 22 Aug 2024
water mangrove wetland), low tide
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Figure 6-12 Sampling Location map
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Figure 6-13 Water sample collection

6.5.4.2 Laboratory Results and Analysis

Water quality results, along with the comparison to the relevant standards are presented in
Table 6-5 for groundwater and Table 6-6 for marine and brackish water samples. The original
laboratory report is included in  Appendix H .

Groundwater results are compared to two local standards and one international drinking
water guidelines; these are:

9 Liberian water quality standards for domestic water (EPA, 2018).

9 Liberian water quality standards Class | (Ministry of Health and Social Welfare, 1987):
Drinking water; water supply for industry requiring drinking water.

1 The World Health Organization Guidelines for Drinking Water quality (World Health
Organization, 2022).

In general, water sample results were within the above -mentioned standards except for Nitrite
and phosphate which slightly exceeded the Ministry of Health standard . Traces of some metals
were also detected in the groundwater samples but where all within the applicable standard.
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It is also with noting that Extractable Petroleum Hydrocarbons (EPH) were detected in the
groundwater sample. Although there is no applicable standard for these parameters their
presence in the sample might indicate a groundwater hydrocarbon contamination (Table 6-5).

Marine and Brackish water samples are compared to two local standards; these are:

9 The Liberian water quality standards for coastal waters marine outfall, class SW-II
PT PET wDOEOUEI Uw?pPEUTI UwUUI Ewi OUWEEUT bOT OwEOGC
(Environmental Protection Management Law, 2009); and

1 The Ministry of Health drinking water quality standard for class Il waters which
DOEOUEI Uw ?pPEUI Uw UUI Ewi OUw i BUI T UDPI UOwWw EUOUDY
Ul EUIl EUPOOEOWPEUT UwUxOUUU? wp, POPUUUA woOi w' 1T EO

In general, water sample results were within the above -mentioned standards except

9 Total dissolved solids (TDS), which exceeded the Ministry of Health standard in all
sampling locations; and
9 Total suspended solids (TSS), which exceeded the Ministry of Health standard in the

ESAR sampling round but were below the standards for the recent samples collected.

Traces of some metals were also detected in the samples but where all within the applicable
standard. EPH was detected only in the sample collected from the Estuary while Gasoline
Range Organics (GRO) was detected in samples collected from the ocean and the Mesurado
River. Although there is no applicable standard for these parameters their presence in the
sample might indicate a groundwater hydrocarbon contamination ( Table 6-6).

It is important to note that in areas where testing was conducted, the concentrations in samples
collected during the ESAR study in February 2019 were generally higher than those in the
recent sampling round from August 2024. This variation could be attributed to seasonal
differences, with lower concentrations observed during the rainy season likely resulting from

the dilution of contaminants due to heavy rainfal .
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Table 6-5 Results of groundwater sample

Ammoniacal Nitrogen as N mg/| N/A 1.00 0.50 0.433
COD, unfiltered (low level) mg/| N/A N/A N/A <7
Conductivity @ 20 deg.C mS/cm N/A N/A N/A 0.121
Cyanide, Complex mg/| N/A N/A N/A <0.05
Cyanide, Free mg/l N/A N/A 0.00 <0.05
Cyanide, Total mg/| N/A 0.00 0.00 <0.05
gfasﬁxi?ﬁi‘;"ds' Total mg/l 600* 500.00 1,000.00 73
Nitrite as NO2 mg/| 3.00 0.10 3.00 0.132
pH pH Units N/A 6.5-8.0 6.5-8.5 7.71
Phosphate (Ortho as PO4) mg/| N/A 0.01 N/A 0.623
Saline Nitrate as NO3 mg/l 50.00 40.00 45.00 2.3
Saline TON as NO3 mg/l N/A N/A N/A 2.48
?racl;rg Total Organic Carbon mg/l N/A N/A N/A 252
:Salll\r:e Total Oxidised Nitrogen mg/l N/A N/A N/A 0.56
Salinity No units N/A N/A N/A <2
Suspended solids, Total mg/| N/A N/A N/A <2
Turbidity ntu N/A N/A 50* 1.9
Metals
Aluminium, Dissolved pa/l N/A N/A 200.00 28.6
Arsenic, Dissolved pa/l 10.00 50.00 10.00 7.08
Cadmium, Dissolved pg/l 3.00 0.00 5.00 <0.05
Chromium, Dissolved pa/l 50.00 NA 100.00 <0.5
Copper, Dissolved pg/l 2,000.00 10.00 1,000.00 <1
Iron, Dissolved mg/| 0.3* 0.10 0.30 0.0316
Lead, Dissolved pg/l 10.00 100.00 10.00 0.212
Manganese, Dissolved pg/l 80.00 100.00 50.00 31.4
Mercury, Dissolved pa/l 6.00 0.00 2.00 <0.02
Magnesium, Dissolved mg/l N/A N/A 30.00 0.987
Zinc, Dissolved pa/l N/A 1,000.00 2,000.00 7.64
Hydrocarbons
EPH (C6-C10) pg/l N/A N/A N/A <100
GRO >C5C10 pa/l N/A N/A N/A 10
EPH Range >C10 C40 (aq) pa/l N/A N/A N/A 178
Aliphatics >C10-C12 pa/l N/A N/A N/A <10
Aliphatics >C12-C16 (aq) pa/l N/A N/A N/A <10
Aliphatics >C16-C21 (aq) pa/l N/A N/A N/A <10
Aliphatics >C21-C35 (aq) pa/l N/A N/A N/A <10
Aliphatics >C5-C6 pa/l N/A N/A N/A <10
Aliphatics >C6-C8 pa/l N/A N/A N/A <10
Aliphatics >C8-C10 g/l N/A N/A N/A <10
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Aromatics >EC10-EC12 pg/l N/A N/A N/A <10
Aromatics >EC12-EC16 (aq) pg/l N/A N/A N/A <10
Aromatics >EC16-EC21 (aq) pg/l N/A N/A N/A <10
Aromatics >EC21-EC35 (aq) pg/l N/A N/A N/A <10
Aromatics >EC5-EC7 pg/l N/A N/A N/A <10
Aromatics >EC7-EC8 pg/l N/A N/A N/A <10
Aromatics >EC8-EC10 pg/l N/A N/A N/A <10
GRO >C5C12 pa/l N/A N/A N/A <50
Igt;;:h(p:;?tlcs & Aromatics ug/l N/A N/A N/A <10
Total Aliphatics >C12-C35 (aq) pa/l N/A N/A N/A <10
Total Aromatics >EC12-EC35 ug/l N/A N/A N/A <10
(aq)

Total EPH (C6-C40) (aq) pg/l N/A N/A N/A 178
Benzene pg/l 10.00 N/A N/A <1

Ethylbenzene pa/l 300.00 N/A N/A <1

m,p-Xylene pg/l N/A N/A N/A <1

Z\Iﬁgyé )tertlary butyl ether ug/! N/A N/A N/A <1

o-Xylene pg/l N/A N/A N/A <1

Sum of BTEX pa/l N/A N/A N/A <5

Sum of detected Xylenes pg/l N/A N/A N/A <2

Toluene pa/l 700.00 N/A N/A <1

Legend: Exceeded Liberia MOH Class | standard
N/A Not Available
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Table 6-6 Results of marine and brackish water samples

Ammoniacal Nitrogen as N mg/l N/A 3.00 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
COD, unfiltered (low level) mg/l N/A N/A <175 153.00 <28 <28 512 27.3 1030 608 433 464 444
Conductivity @ 20 deg.C mS/cm N/A N/A 21.60 18.10 4.22 3.97 46.1 46.6 45.9 46.3 45.5 45.5 45.8
Cyanide, Complex mg/l N/A N/A <0.05 <0.05 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cyanide, Free mg/l N/A N/A <0.05 <0.05 <0.05 <0.05 <0.5 <0.5 <0.5 <0.005 <0.005 <0.5 <0.5
Cyanide, Total mg/l N/A 0.02 <0.05 <0.05 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dissolved solids, Total (gravimetric) mg/l N/A 1'08 0:0 16,500 | 14,100 2,470 2,430 41,000 | 37,500 | 40,000 | 39,200 | 39,300 | 37,000 | 36,200
Nitrite as NO2 mg/l N/A 1.00 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
pH Url)':?ts 6.58.5 | 6.0-9.0 7.94 7.85 7.24 7.35 8.11 7.98 8.04 8.08 8.01 7.96 7.97
Phosphate (Ortho as PO4) mg/l N/A 0.02 <0.05 <0.05 <0.05 <0.05 NT NT NT NT NT NT NT
Saline Nitrate as NO3 mg/l N/A 60.00 0.35 0.33 5.51 0.70 <0.3 0.694 0.669 <0.3 <0.3 0.351 <0.3
Saline TON as NO3 mg/l N/A N/A 0.35 0.33 5.51 0.70 <0.3 0.707 0.691 <0.3 <0.3 0.365 <0.3
Saline Total Organic Carbon (TOC) mg/l N/A N/A 4.84 4.38 5.49 5.63 4.74 2.58 3.21 <25 <25 <25 <25
Saline Total Oxidised Nitrogen as N mg/l N/A N/A 0.08 0.08 1.24 0.16 NT NT NT NT NT NT NT
Salinity 0 N/A N/A 14.90 12.30 2.60 2.40 33.7 34.1 33.5 33.8 33.2 33.2 33.4
Suspended solids, Total mg/l N/A 30.00 15.80 15.10 11.30 10.70 73 B9I5 5815 56 49 EiLE 46
Turbidity ntu 30.00 N/A 2.26 2.14 9.94 7.91 2.49 0.999 3.79 441 4.55 0.951 0.641
Metals

Aluminium, Dissolved pg/l N/A N/A 138.00 29.10 44.40 <0.7 NT NT NT NT NT NT NT
Arsenic, Dissolved ug/l N/A 50.00 0.66 <0.5 <0.5 <0.5 0.624 2.82 1.58 1.07 1.43 2.89 1.83
Cadmium, Dissolved pg/l N/A 1.00 <0.05 <0.05 <0.05 <0.05 <0.05 0.0109 <0.05 0.0583 <0.05 0.0127 <0.02
Chromium, Dissolved ug/l N/A N/A 1.81 1.23 0.71 0.71 NT NT NT NT NT NT NT
Copper, Dissolved ug/l N/A 10 1.80 <0.5 0.84 <0.5 NT NT NT NT NT NT NT
Iron, Dissolved mg/l N/A 1.50 0.08 0.02 0.06 0.03 0.0101 <0.002 | 0.00564 | 0.00806 | 0.00524 | <0.002 <0.004
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Lead, Dissolved ug/l N/A 100.00 0.71 <0.3 <0.3 <0.3 <0.3 <0.05 <0.3 <0.3 <0.3 <0.05 <0.1
Manganese, Dissolved ug/l N/A 300 23.50 3.06 19.00 13.70 NT NT NT NT NT NT NT
Mercury, Dissolved ug/l N/A 5.00 0.00 0.01 0.00 0.01 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Magnesium, Dissolved mg/l N/A N/A 467.00 393.00 83.10 78.20 NT NT NT NT NT NT NT
Zinc, Dissolved pg/l N/A N/A 29.50 28.50 8.23 4.02 NT NT NT NT NT NT NT
Hydrocarbons

EPH (C6-C10) ug/l N/A N/A <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
GRO >C5C10 ug/l N/A N/A 12.00 <10 <10 13.00 <10 <10 <10 <10 <10 <10 <10
EPH Range >C10- C40 (aq) g/l N/A N/A <100 <100 | 104.00 | <100 <100 <100 <100 <100 <100 <100 <100
Aliphatics >C10-C12 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aliphatics >C12-C16 (aq) g/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aliphatics >C16-C21 (aq) g/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aliphatics >C21-C35 (aq) g/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aliphatics >C5-C6 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aliphatics >C6-C8 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aliphatics >C8-C10 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC10-EC12 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC12-EC16 (aq) g/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC16-EC21 (aq) g/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC21-EC35 (aq) g/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC5-EC7 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC7-EC8 pg/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Aromatics >EC8-EC10 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
GRO >C5C12 ug/l N/A N/A <50 <50 <50 <50 NT NT NT NT NT NT NT
;I':;;:\I Aliphatics & Aromatics >C5-35 ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
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Total Aliphatics >C12-C35 (aq) pg/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Total Aromatics >EC12-EC35 (aq) ug/l N/A N/A <10 <10 <10 <10 NT NT NT NT NT NT NT
Total EPH (C6-C40) (aq) g/l N/A N/A <100 <100 | 104.00 | <100 <100 <100 <100 <100 <100 <100 <100
Benzene ug/l N/A N/A <1 <1 <1 <1 <7 <7 <7 <7 <7 <7 <7
Ethylbenzene pg/l N/A N/A <1 <1 <1 <1 <5 <5 <5 <5 <5 <5 <5
m,p-Xylene uo/l N/A N/A <1l <1 <1l <1 <8 <8 <8 <8 <8 <8 <8
Methyl tertiary butyl ether (MTBE) ug/l N/A N/A <1 <1 <1 <1 <3 <3 <3 <3 <3 <3 <3
0-Xylene uo/l N/A N/A <1 <1 <1 <1 <3 <3 <3 <3 <3 <3 <3
Sum of BTEX ug/l N/A N/A <5 <5 <5 <5 <28 <28 <28 <28 <28 <28 <28
Sum of detected Xylenes uo/l N/A N/A <2 <2 <2 <2 NT NT NT NT NT NT NT
Toluene po/l N/A N/A <1 <1 <1 <1 <4 <4 <4 <4 <4 <4 <4
Legend: - Exeeded Liberia MOH Class Il standard
N/A Not Available
NT Not Tested
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6.6 SOIL AND SEDIMENTS QUALITY

6.6.1 Sediment Budget in the Project Area

The coastal system around Monrovia is relatively complex as it includes interactions with
multiple coastal processes.A major part of the Monrovian coastline is a straight, sandy and
wave-dominated coastline. The beach is rather steep with relatively coarse sediment, which is
typical of a reflective coastline. The Monrovian coast is mainly subject to long period swell
waves which induce an alongshore sediment transport along the coast. The direction of the net
alongshore sediment transport is to the north-west (CDR International, 2018). In the project
area, sediment transport always occurs in the north-western direction (CDR International,
2019).

There is no incoming sediment from the southern part of West Point, because this coastal area
is isolated. Sediment originating from West Point is transported into the Mesurado basin
where it sinks onto the growing sand spit around the southern breakwater of the Freeport or
is lost offshore. As such, the beach in the project area is subjected to serious erosion (CDR
International, 2019). In addition, sand mining is another sediment sink, as sand miners collect
sand from the sand bars located north of the project area in their canoes and sell it for
construction.

6.6.2 Sample Collection

Two sediment samples were collected along the West Paint coastfrom the locations outlined
Table 6-7 and Figure 6-12. The samples collection methodology is described in Appendix G
and photos showing sampling process are provided in Figure 6-14.

Table 6-7 Sediment sampling locations and details (Coordinate System: WGS 1984 UTM 29N)

Sample ID Location Description Northing Easting Date
Sand spit north of .
s01 West Point, eastern Light brown, sandy, =~ 7655 300165 21 Aug 2024
. friable and fine material
side
Shore south-west of Liaht brown. sand
S02 West Point, along the g ' Yo 699434 299889 21 Aug 2024

. friable and fine material
Atlantic Ocean
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S01

Figure 6-14 Sample collection

6.6.3 Laboratory Results and Analysis

The results of the sediment samples laboratory analysis, along with the comparison to the
relevant standards are presented in Table 6-8. The original laboratory report is included in
Appendix H .

As there is currently no definitive Liberian standard for soil and sediment quality, the test
results were compared to the following international guidelines

1 The United States Environmental Protection Agency (USEPA) Regional Screening
Levels (USEPA, 2023).

9 The Dutch Intervention Values for Soil (Ministerie van Volkshuisvesting - Ruimtelijke

Ordening en Milieu (VROM), 2013).

It is important to note that guidelines and standards in any country are based on a number of
factors regarding both ecological and human health risks in that country, and that they do not
necessarily apply equally well elsewhere. In addition, the testing methodology can give
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varying results on account of the ways in which different chemical tests extract different
fractions of elements and compounds within the soil. For these reasons, it is necessary to use

professional judgement in interpreting soil analysis.

The sediment sample results were all in compliance with the above-mentioned standards.
Metals such as iron, aluminium, and magnesium were detected in the samples, but their
concentrations were within acceptable limits. These levels are likely due to the natural
composition of the area's rocks. Additionally, no hydrocarbon concentrations were found in

the collected samples.

Table 6-8 Results of sediments samples

USEPA Dutch Standard
. Regional (Sall S0L 502
Parameter Unit : L
Screening Remediation |1 /0812024 | 21/08/2024
Levels (2023) Circular 2013)

Colour No units N/A N/A Light Brown | Light Brown
Description No units N/A N/A Sand Sand
Inclusion 1) No units N/A N/A None Stones
Inclusion 2) No units N/A N/A None None
Moisture Content Ratio (%
of as received sample) ( v N/A NIA 17.00 9.70
Acidity as HCI mg/kg N/A N/A <20 <20
Alkalinity, Total as CaCO3 mg/kg N/A N/A 135.00 52.70
Conductivity @ 20 deg.C mS/cm N/A N/A 1.99 2.95
E);c:angeable Ammonia as ma/kg N/A N/A <15 <15
’:;Laéias NO3, 2:1 water mg/kg 130,000 N/A <1 1.18
'S\'(')tlﬂtbeleas NO2, 2:1 water mg/kg 7,800 N/A <0.1 <0.1
pH pH Units N/A N/A 9.15 8.70
Phosphate (ortho) as PO4 mg/kg N/A N/A <1 <1
\évgie; :Sloél:(tt’rlch”'phate as gl N/A N/A <0.004 0.08
Aluminium mg/kg 77,000 N/A 3,030.00 1,030.00
Arsenic mg/kg N/A 76 41.00 13.90
Cadmium mg/kg N/A 13 <0.02 <0.02
Chromium mg/kg N/A N/A 8.84 12.60
Copper mg/kg 3,100.00 190 <1.4 3.21
Iron mg/kg 55,000 N/A 19,600.00 12,800.00
Lead mg/kg 400 530 6.07 7.14
Manganese mg/kg 1,800 N/A 165.00 79.90
Mercury mg/kg 11 N/A <0.1 <0.1
Magnesium mg/kg N/A N/A 2,180.00 585.00
Zinc mg/kg 23,000 720 37.30 38.30
GRO >C5C10 pa/kg N/A N/A <20 <20
EPH >C10C40 mg/kg N/A N/A <35 <35
EPH (C5-C40) mg/kg N/A N/A <35 <35
Benzene pa/kg 1,200 1,100 <1 <1
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USEPA Dutch Standard
. ; S01 S02
: Regional (Soll
Parameter Unit : .
screening Remediation 21/08/2024 | 21/08/2024
Levels (2023) Circular 2013)
Ethylbenzene ua/kg 5,800 110,000 <1 <1
Methyl Tertiary Butyl Ether ua/kg N/A N/A <0.5 <0.5
0-Xylene ua/kg 640,000 N/A <2 <2
p/m-Xylene ua/kg 550,000 N/A <2 <2
Sum of BTEX ua/kg N/A N/A <7 <7
Toluene pa/kg 4,900,000 32,000 <1 <1
Cation Exchange Capacity* | meg/100g N/A N/A <1.5 <15

6.7 AIR QUALITY

Historic data on air quality levels in Monrovia are not available.

The main sources of air

pollutants in the Project area are:

9 Fuel combustion (a significant contributor), emitting carbon dioxide (COz), nitrogen
oxides (NOx), sulfur dioxide (SO32), particulate matter (PM), and volatile organic
compounds (VOCs).

9 Combustion at the Liberia Electricity Corporation on Bushrod Island (north -north -
east of the project area) and in smaltscale generators usedacross West Point and
Monrovia.

9 Combustion from small industries , often using low -quality fuels like leaded gasoline
and high sulfur diesel.

1 Vehicular traffic , including dust and exhaust emissions from roads. Vehicle exhaust
contains VOCs, NOx, PMs, and carbon monoxide (CO) released from tailpipes during
vehicle operation.

1 Motorized artisanal fishing vessels emitting SOz, NOx, and PMs.

1 Domestic cooking and the Harmattan, a dry wind from the Sahara during the dry
season,contribute dust and pollutant emissions.

1 Unpaved roads and occasional open burning of municipal solid waste  also release

Air quality monitoring

gaseous pollutants such as NOx, COx, SOx, PMs, methane (Ck, ammonia,
dioxins/furans, VOCs, and polycyclic aromatic hydrocarbons (PAHS).

took place at two different sampling locations, as shown in Figure 6-12

and Figure 6-15 and using the equipment shown in Appendix I.1. Monitoring included 30-

minute monitoring of particulate matter (PM) concentrations of different sizes (PM2.5 and

PM10) and 10min monitoring of gaseous emission concentrations for each of methane (CHa),
carbon dioxide (CO2), nitrogen dioxide (NO 2), sulphur dioxide (SO2) and volatile organic
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compounds (VOCs). Results are presented inTable 6-9 and Figure 6-16 and compared to
national (EPA, 2009)and international standards (World Health Organization, 2021), where
available.

Particulate matter concentrations for both PM2.5 and PM10 were high at AQ02 near the
coastline. Although monitoring was conducted in the rainy season when natural dust

suppression typically occurs, the beach and coastal area still showed high levels of dust.

AQO1 and NO1

AQO02 and N02

Figure 6-15 Air quality and noise monitoring

Table 6-9 Air quality monitoring results and standards

Site ID CO2 NO2 SOz CHu4 VOC PM10 PM2.5
(mg/ms3) (mg/m?3) (mg/m?3) (mg/m3) (mg/m3) (mg/m?3) (mg/m3)
Mo:;tggng 10 minutes | 10 minutes | 10 minutes | 10 minutes | 10 minutes | 30 minutes | 30 minutes
0.2 0.5 0.045 0.015
WHO N/A (2 hour) (10 min) NA NA (24 hrs) (24 hrs)
Liberian 0.5 (instant 0.15
standard N/A peak) N/A N/A N/A (24 hrs) NIA
AQO1 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024
699886 m N 9:06 9:37 9:55 9:18 9:52 9:04 9:04
300375 mE 575.200 0.076 0.000 12.583 1.636 0.019 0.009
AQO02 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024 | 21/08/2024
699942 m N 10:52 11:23 11:40 11:06 11:38 10:51 10:51
300042 m E 611.800 0.083 0.000 13.167 1.155 0.077 0.021
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Figure 6-16 Air quality monitoring results
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6.8 NOISE

The background noise in the project area is primarily dominated by the constant sound of
waves crashing along the shore, both day and night. During the day, additional noise sources
include vehicular traffic along the heavily congested U.N. Drive, the main access road to the
Freeport of Monrovia. This road is heavily used by various vehicles, including large trucks
transporting containers to and from the port . Other notable noise sources include activities
from nearby residential and commercial areas, such as craft work, market cycles, and the
sound of small-scale private generators powering shops, homes, and small industries. Social
activities like parties, loud music from bars, churches, and other events contribute to the noise
throughout the day and night . The noise from motorized canoes passing through the area is
also present but is short in duration.

Noise monitoring was conducted at two different locations as shown in Figure 6 12 and Figure
6 15.The sound-level meter was set to collect A-weighted noise level readings for a period of
30min. The A-weighted noise measurement is the most representative measurement as it
covers the full audio range 20 hertz (Hz) to 20 kilohertz (kHz) and reflects the closestresponse
of the human ear. Details on the noise equipment used can be found in Appendix 1.2 .

EPML Noise Pollution Control and Standards Regulations (2017) for maximum permissible

noise levels for general environment are presented in Table 6-10. The regulation characterizes
the sites based on type of activities andassigns different noise limits for each category. The
monitored sites fit within Category D described as residential including industry or small-
scale production and commerce. Thus A-weighted equalized noise levels at the monitored
sites should not exceed60 dB(A).

Table 6-10 Maximum permissible noise levels for general environment (EPML - Noise Pollution Control and
Standards Regulations, 2017)

Noise Limits Leq dB(A)

Facility Day Time Nighttime
(6:00 to 22:00) (22:00 to 6:00)
A. Any building used as hospital, convalescence home, home for
the aged, sanatorium and institutes of higher learning, conference 45 35
rooms, public library, environmental or recreational sites.
| B. Residential buildings | 50 | 35 |
C. Mixed residential (with some commercial and entertainment) 55 45
| D. Residential + industry or small -scale production + commerce | 60 | 50 |
E. Industrial 70 60

Noise results are presented inTable 6-11. The recorded levels exceeded the permissible noise
limits set for Category D at both locations. Noise levels at NO2, near the coastline, were
significantly higher than the noise further inland those further inland, most likely due to the
intensified sound of waves and the presence of fishing activities in the area.
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Table 6-11 Noise monitoring results
9 Light rain
NO1 West Point Football Field, 1 Megaphone
699886 m N | 21 Aug 2024 | next to the West Point | 9:10 AM 9:40 AM 915 59.3 66.4 1.8 | 1 Community dwellers
300375 mE Town Hall . conversing nearby
1 Motorcycle movement
9 Light rain
NO2 Kru canoe landing site, on 9 Canoe landing activities
699942 m N | 21 Aug 2024 | the shore facing the | 10:45AM | 11:15 AM 87.6 62.6 71.3 2.3 | 1 Fish mongering activities
300042 m E Atlantic Ocean. T Waves
1 Megaphone
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7 BASELINE CONDITIONS: THE BIOLOGICAL ENVIRONMENT

This section describes the baseline conditions of the biological environment in the project area.
The biological environment comprises several aspects which include conservation areas,
habitats, flora and fauna. Baseline conditions for each of these aspea are presented in the
following subsections.

Understanding the baseline conditions of the biological environment will help assess the
likely impacts of developing the Project on biodiversity .

7.1 SOURCE OF BASELINE DATA

The assessment of the conditions of the physical environment is initially based on updating
information from the environmental and social assessmentonducted for the project in 2019,
which presented a comprehensive literature review of biodiversity aspects for the Pro jedt,
including inform ation on habitats, species and conservation areas.lt is then followed by
conducting an eDNA field surveys, sampling, and analysing sampling results to obtain/
confirm some data on species that may be present

7.2 CONTEXT

The coastal zone of Liberia is rich in resources that hold significant biological and socio-
economic value. Spanning approximately 560 km, with a continental shelf of around 159,200
km2 and territorial seas measuring about 14,894 kmz, Liberia produces roughly 7,616 metric
tonnes of fish and 126 metric tonnes of molluscs and crustaceans annually (Republic of
Liberia, 2017). This coastal region features extensive swamp vegetation, including mangrove
forests and savannah woodlands. The mangrove forests contribute vital nutrients to nearby
shallow lagoons and lakes, which serve as key habitats, spawning, and breeding grounds for
numerous aquatic and marine species. Additionally, the marine environment provides
essential ecosystem services, influencing local proesses such as atmospheric carbon dioxide
absorption. However, the coastal and marine environments face several pressures, including:

1 Beach erosion caused by sea level rise and human activities like sand mining.

1 Anthropogenic pollution from solid waste and sewage dumping, as well as river
pollution.

1 Urban development and population growth.
1 Intensive and illegal fishing practices.

1 Shipping activities and their associated impacts.
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Overall, Liberia's marine and coastal database is limited, with scarce published information
on the existence of coral reefs or seagrass beds in West Africa. While no major coral reefs or
seagrass beds have been documented, it is probable that they occur goradically along the
coastline.

7.2.1 Habitats

The various coastal habitats in Liberia are presented in Sections7.2.1.1through 7.2.1.5below.
( O GUOE UbP OO wbdastsl HaltataNdBHe yVEstPoint area is given where available.

7.2.1.1 Beaches

The coast of Liberia is dominated by narrow sandy beaches, interceptedwith lagoons,

estuaries, bays and brackish wetlands (USAID, 2008), OOUOYPEzZ UWEOEUOwWPUwWwOOU
Sandy beaches are found all along the coast of Monrovia and are only interrupted by minor

rocky areas such as the Mamba Point area known as the Cape of Monrovia, some lagoon areas

and two main estuaries: the St. Paul River Estuary and the Mesurado River Estuary. The

project location in West Point is along the West Point beach, one of the main beaches of

Monrovia.

Sandy beaches are difficult habitats for marine organisms as they are unstable and constantly
change with the movements of waves, tides and currents. In Monrovia, the sandy beaches are
under pressure by the impacts of sand mining, solid waste pollution, se wage pollution ,
human traffic and the expansion of the city among other causes. Observations along the West
Point beach revealed the heavy pollution by solid waste (Figure 7-1). Coconut trees usually
grow on these beaches, along with plant and grass species that are tolerant to salt and sand.
These beaches are inhabited by few species of crabs, molluscs, and insects, in addition to sea
birds that feed on these organisms.Sea turtles are reported to nest along the beaches in Liberia,
but no mass nesting sites were identified. Sea turtles do not nest on beaches of Monrovia due
to increased human traffic (day and night) and pollution on these beaches.

7.2.1.2 Coastal Savannah

Usually, nestled behind the beaches, is a stretch ofcoastal savannah which consists of low
grasses with scattered low trees. It also contains palm and coconut trees along with mangrove
and Raphia palms (Wiles, 2005). It provides a refuge for a variety of birds as well as some
species of small mammals and reptiles.

The propagation of the city of Monrovia towards its coast did not allow stretches of coastal
savannah to grow. These are only found to the northern coast of Monrovia. In West Point, the
coastal savannah does not exist. Housing structuresdirectly fringe the beach of West Point
(Figure 7-2).
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- 5.

Figure 7-1 Solid waste pollution along the West Point Beach

Figure 7-2 Absence of the coastal savannah at West Point
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7.2.1.3 Coastal Wetland s and Mangrove Forests

Liberia has five coastal wetlands. These are: Lake Piso, Marshall, Mesurado, Bafu Bay and
Lake Shepherd Wetlands. Coastal wetlands in Liberia mostly consist of mangrove forests
which are either lagoonal, occurring in lagoons behind barrier islands that extend parallel to
the beach, or deltaic, located in estuaries such as the Mesurado Wetland in Monrovia, which
lies behind the West Point area in the Mesurado River estuary. More information about the
Mesurado Wetland is available in Section 7.2.2.1

Mangroves are vital coastal forests that thrive at the intersection of ocean, freshwater, and
land, offering significant environmental benefits, particularly in their ability to protect against
storms and sea level rise. In Liberia, much of the primary mangrove forest has been replaced
by secondary stands due to widespread destruction, particularly in major coastal cities like
Monrovia.

The mangroves around Monrovia face severe threats from urban expansion and landfills, a

situation exacerbated by the civil conflict when many displaced individuals established

landfills in the Mesurado and Marshall Mangrove wetlands. This has led to the de gradation

of extensive mangrove areas, which are also exploited for charcoal production and for meat
consumptiond w. YI UEOOOQwUIT | wi Tl EOUT woOi w, OOUOYPEZUwWOEOT U
biodiversity and combating climate change, but they are increasingly at risk from human

activities.

7.2.1.4 Seagrass Beds

There is very limited available information on the occurrence, location, densities and species
composition of seagrass in West Africa in general, and in Liberia in particular. It is likely that
seagrass beds are found sporadically in Liberia in the intertidal and near shore waters. No
large seagrass concentrations are yet identified (Green and Short, 2003)and no information
on seagrassin the Monrovia area could be found.

7.2.1.5 Shelf Habitats

The shelf habitats of Liberia are largely understudied and dominated by soft sediments,
primarily mud and sand, which form parallel strips along the coast. Between depths of 80 and
200 meters, fossil coral banks from the Holocene age are present, while roky areas are
minimal (Martos et al., 1991, Villegas and Garcia, 1983. The softbottom habitats lack
significant vegetation like seaweeds and seagrasseqCastro and Huber, 2005) making them
unvegetated communities where phytoplankton is the primary producer. Nutrients are
mainly sourced from land, including estuaries and mangroves, as well as marine detritus.
Faunal communities consist mainly of infauna, such as worms, snails, and clams, which
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burrow into the sediment, and epifauna like anemones, shrimps, and crabs that live on the
surface. Fish species like skates, rays, and soles are also common over these soft sediments.

stable surfaces for seaweeds, barnacles, anemones, sponges, and other sessile organisms.
These rocky habitatsoffer shelter and food for various fish and invertebrate species and their
juveniles. Seabed rocks are important fishing grounds for commercially valuable species like
snappers and groupers.

7.2.2 Conservation Areas and Internationally Recognized Areas

There is no nationally or internationally designated protected area within or near the project
area.However , the Mesurado Wetland, one of five RAMSAR sites in Liberia, is situated along
the Mesurado River mouth, extending approximately eight kilometres and beginning about
one kilometre east of the project location in West Point (Figure 7-3).

7.2.2.1 Mesurado Wetland

The Mesurado Wetland is situated in the heart of the city of Monrovia ( Figure 7-3). This
estuarine wetland of 6,670 hectares is one of the five designhated Wetlands of International
Importance in Liberia. This site has a high ecological value, mainly due to three mangrove
species Rhizophora harrisonii, R. mangéad Avicennia africanaiwhich are threatened by intense
charcoal burning and fuel wood collection (The Ramsar Sites Information Service, 2006). The
site provides a favourable habitat and feeding ground for several species of birds such as the
African Spoonbill ( Platalea albg)the Common Pratincole (Glareola nuchaltisand the Curlew
(Numenius arquata)The site hosts three reptile species. These are: the African Dwarf Crocodile
(Osteolaemus tetraspisvhich is classified as vulnerable by the IUCN Redlist, the critically
endangered African Sharp-Nosed Crocodile (Crocodylus cataphractiisand the Nile Crocodile
(Crocodylus niloticuswhich is included in the CITES Appendix | for protection against over -
exploitation through international trade. The Red Colobus Monkey Procolobus badiysind the
Water Chevrotain Hyemoschus aquaticusgwo mammal species considered endangered and
protected in Liberia (SeeAppendix J.1.5, occur at the Mesurado Wetland, according to the
Ramsar designation documents. Although not mentioned in the Ramsar documents, the West
African Manatee Trichechus senegalengit/CN status: Vulnerable) may also be presentin the
Mesurado Wetland (Earthtime and CDR, 2019. Other mammals that are expected to occur in
the coastal wetland areas of Monrovia are rats, mice, bats, duikers and antelope species.
Detailed information on the diversity, structure and species abundance of these assemblages
in the Wetland is not available.

The Mesurado Wetland has beenunder pressure due to the following main reasons:

1 cutting of mangrove trees for fuel wood, construction material, medicinal use, etc.;
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9 disposal of solid waste in the wetland and trapping of solid debris carried by the
Mesurado River and the Stockton Creek (Figure 7-4); and

1 urban encroachment and construction of infrastructure in the wetland ( Figure 7-5).

7.2.3 Coastal and Marine Fauna and flora

7.2.3.1 Coastal flora

Mangrove forests are the most important flora in the coastal area of Liberia. The most common
mangrove species in Liberia is Rhizophora racemodaut three other species are abundant in the
country. These areRhizophora harrisoniRhizophora mangland Avicennia germinanswhich are
believed to occur in the Mesurado Wetland in Monrovia (The Ramsar Sites Information
Service, 2006).

Also common in the coastal zones are palm trees such as the coconut treeCocos nucifefathe
African oil palm ( Elaies guineensjsand the raphia palms (Raphia palmainus, Raphia vinifera
and Raphia hookexiMango trees (Magnifera indic, papaya trees Caricapapayaand other fruit
trees as well as some ornamental plants are also common in the coastal area.

Minor seagrass growth may occur in the coastal areas of Monrovia, especially in lagoons and
wetland areas such as the Mesurado Wetland. Published data verifying their existence and
taxonomy is not available. Liberia has only three recorded species of seagass Cymodocea
nodosa Ruppia maritimaand Halodule wrighti), the most common being Halodule wrightii
(Earthtime and CDR, 2019).

7.2.3.2 Marine flora
61 UUw T UPEEZUWEOT EOQwUx1 EPTI UWEDYI UUPUaAwWDUWOOPWE O
due to many contributing factors such as the seasonal upwelling, the seasonal inflow of turbid,

silt-laden water, the seasonally lowered inshore salinity, the absence of suitable shallow water
substrata, as well as the low habitat diversity and heterogeneity (Bolton et al., 2013).

Published information on seaweed species diversity in Liberia revealed about 90 different

algal species {Table 7-1). This number may be underestimated because Liberias seaweed

diversity is under -investigated. Some of the listed, and other unidentified, seaweed species

are expected to occur on rocky areasinthe interUDEE OQOWEOEWUUEUDPEEOwWa 001 Uwoi
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Figure 7-3 Map showing the Mesurado Wetland, a Ramsar site near the project are
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Figure 7-4 Mangrove trees trapping solid waste at the Mesurado Wetland (Earthtime and CDR, 2019)

Figure 7-5 Expansion of the city at the expense of the Mesurado Wetland (Earthtime and CDR, 2019)
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