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EXECUTIMESUNMMARN

Antigua and Barbuda, as a Small Island Developing State, is vulnerable to a number of the climatic hazards
to which it is exposed. As such, the country is committed to enhancing its adaptive capacity, strengthening
its resilience, and reducing its vulnerability to climate change. Antigua and Barbuda is a party to the United
Nations Framework Convention on Climate Change (UNFCCC) 1992 and its Paris Agreement 2015. The
country ratified the Paris Agreement on Climate Change in December 2016 and communicated its most
recent climate change mitigation and adaptation targets in its 2021 submission of the country’s Intended
Nationally Determined Contributions (INDC) to the UNFCCC, a core obligation of parties to the Paris
Agreement. The NDCs represent the commitment of Antigua and Barbuda to reducing national greenhouse
gas emissions and adapting to the impacts of climate change. These NDCs submitted by Antigua and
Barbuda identified the development of a National Adaptation Plan as a priority for implementation.

A National Adaptation Planning Sub-Programme has been established to manage the various adaptation
projects that have been developed, one of which includes producing a National Adaptation Plan (NAP). An
identifiable outcome of the adaptation planning process is the completion of local area adaptation plans
that will feed into the final overall NAP. One of the selected areas for which local area adaptation plans
have been developed is the Jolly Harbour to Johnsons Point local area located along the southwestern coast
of Antigua.

Local area adaptation planning represents an avenue for achieving climate change adaptation at the local
level and helps to bridge central planning and local priorities, thereby connecting higher level mobilisation
of resources for adaptation and channelling those resources into the reach of the relevant planning and
implementing bodies. To develop the Local Area Adaptation Plan for the Jolly Harbour to Johnsons Point
local area, a two-phase process was undertaken, namely:

A stocktake exercise of climate change adaptation in the area, inclusive of desk review and
stakeholder consultations; and

A climate risk analysis of the area, inclusive of a localized exposure analysis and the establishment
of a community vulnerability baseline.

Overvew of the Local Area and its Clim&elated Vulnerabilities

The designated Jolly Harbour to Johnsons Point local area is located along the southwestern coast of
Antigua in the parish of St. Mary, about 15 km from the capital of St. John’s City. The area stretches from
Jolly Harbour to Turner’s Beach and the Johnsons Point community, and is bordered to the west by
Lignumvitae Bay, Ffryes Bay and Picarts Bay. To the east, it is bordered by Valley Road and includes the
adjacent swamp ponds, wetlands, and communities. Adjacent to this local area are the Bolans and Jennings
communities as well as the higher elevation areas of Crabb’s Hill. The Jolly Harbour area is especially
susceptible to inundation since it is relatively flat, has low elevation with respect to mean sea level, and is
near the coastline. The parish of St. Mary in which the Jolly Harbour to Johnsons Point local area is located
has had steady but marginal increases in population between 2001 and 2018 and is considered as being
predominantly youthful. The communities of Bolans and Jennings possess the highest population while the
forested highland areas had the lowest populations.
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Given the coastal nature of this local area, a number of critical Infrastructure, buildings and other assets
are at risk from the impacts of climate change. As a tourism hotspot, coupled with the extensive steep
terrain along the eastern boundary of the local area, development patterns along the area have been
mainly concentrated near beaches and wetlands leading to increased stress and degradation which has
greatly affected their ecosystem functioning. As such, a high level of sensitivity to the impacts of
hurricanes/storms, rainfall extremes, sea level rise, and rising temperatures has been linked to the tourism
sector and the critical facilities because of their location and reliance on the coastal zone. The agricultural
sector was also shown to be highly sensitive to the impacts of hurricanes/storms. Other key contributing
factors to the high level of sensitivity for the local area include the susceptibility of the main transport
routes to damage, some buildings either not built to code or with climate-proofing, insufficient
enforcement of coastal setbacks, and block drains owing to a combination of improper solid waste disposal
and development pressures.

The degradation of the coastal ecosystems over the years has impacted the ability of the natural resources
of the local area to effectively contribute positively to the area’s adaptive capacity. Residents and the
agriculture and fisheries sector have been deemed highly adaptive to the main climatic hazards affecting
the area despite their exposure and level of sensitivity. Contributing factors include the presence of farming
associations and support provided by the Ministry of Agriculture, Fisheries and Barbuda Affairs through
investment in climate-smart agriculture training from both international and regional experts and
institutions. Residents have also established community groups, as well as invested in water storage,
renewable energy, and insurance, and most have a greater financial capacity to recover from disasters.

Based on the analyses conducted, the overall Jolly Harbour to Johnsons Point local area is considered to be
at a medium-high level of vulnerability. In order to reduce the risk, posed by hurricanes/storms, sea level
rise, extreme rainfall events and high temperatures, high-priority areas for investment include businesses
and critical infrastructure along the coastal zones.

Local Area Adaptation Plan foettolly Harbour to Johnsons Point Local Area

This Local Area Adaptation Plan (LAAP) for the Jolly Harbour to Johnsons Point Local Area in Antigua sets a
strategic framework for guiding and integrating the efforts of national and local government, local
development corporations, civil society, businesses, and the international community in strengthening the
Jolly Harbour to Johnsons Point Local Area’s capacity to adapt to climate change between 2023 and 2033.
However, this LAAP is a living document that should undergo periodic revision and modification, where
needed. The following represents the main goal driving local area adaptation in the Jolly Harbour to
Johnsons Point Local Area. The success of this LAAP will be reliant on the degree to which the overarching
goal is accomplished to yield actual climate impact risk reductions.

This LAAP is aligned in particular with the National Communications (NCs) to the UNFCCC, and the guides
and plans recently developed to advance the overall NAP process. As such, the following represents some
of the same fundamental principles and cross-cutting themes of the NAP that were applied when
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developing the LAAP. These basic principles have been integrated into the LAAP and serve as the basis for
the ensuing recommendations.

Ownership

Considerations on demography, gender and social inclusion

Climate measures that are suitable at the local level

The whole-of-government approach

Integration of climate, resilience and livelihoods approaches

Climate-sensitive planning and budgeting

Community stakeholder involvement

The ecosystem-based adaptation approach

The adaptation approach to reinforce the resilience of local area communities to climate change
Innovation

Through the consultative approach taken to develop this plan, a list of climate adaptation options was
developed for the Jolly Harbour to Johnsons Point Local Area which were then prioritized based on the
climate risks and vulnerabilities identified, via inputs from local/community and government stakeholders
with a vested interest in the local area. Based on the priority areas, the following strategic objectives were
developed for the Jolly Harbour to Johnsons Point Local Area:

STRATEGIC OBJECTIVE 1: Building coastal resilience to hurricanes and tropical storm impacts
through improved coastal zone management and climate adaptation action/measures
STRATEGIC OBIJECTIVE 2: Eliminating future losses from flood hazards through strengthening
critical infrastructure and building institutional capacity

STRATEGIC OBJECTIVE 3: Enhancing resilience to drought hazards and warmer temperatures
STRATEGIC OBJECTIVE 4: Mainstreaming considerations for future sea level rise (SLR)

Each strategic objective has corresponding cross-cutting outcomes aimed at establishing and managing
activities geared towards addressing climate adaptation based on the main climatic hazards affecting the
area. The eleven (11) outcomes and associated outputs for the Jolly Harbour to Johnsons Point Local Area
LAAP 2023-2033 are summarized below:

OUTCOME 1: Improved protection from wind damage and impacts from storm surges through the
implementation of offshore and nearshore protective infrastructure.

OUTCOME 2: Enhanced and rehabilitated marine ecosystems that provide greater coastal
protection from storm surge and wave erosion

OUTCOME 3: Improved critical infrastructure and buildings with reduced susceptibility to impacts
from hurricanes and storm surges in coastal communities such as Jolly Harbour, Bolans and
Johnson’s Point.

OUTCOME 4: Increased uptake of climate/ hurricane risk insurance schemes by local farmers and
fishers, and businesses

OUTCOME 5: Increased capacity of drainage infrastructure within Jolly Harbour, and along Valley
Road to better channel stormwater, improve solid waste management and reduce the incidence
of localized flooding
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" OUTCOME 6: Improved solid waste management practices within at-risk communities in Jolly
Harbour, Bolands, Jennings, and Johnsons Point

" OUTCOME 7: Expanded water storage capacity

" OUTCOME 8: Increased uptake of drought risk insurance schemes by local farmers

" OUTCOME 9: Increased uptake of renewable energy and climate-smart technologies by businesses
and households in the Jolly Harbour to Johnsons Point area

" OUTCOME 10: Improved critical infrastructure and buildings with reduced susceptibility to impacts
from higher mean sea levels

" OUTCOME 11: Decreased building damage and losses from rising sea levels

" OUTCOME 12: Established enabling environment for the expansion of and investment in the Blue
Economy Sector in the Jolly Harbour to Johnsons Point Area

Based on the Outcomes and Outputs of the Strategic Action Plan, a monitoring and evaluation framework
has been developed. In addition to the outcomes and outputs, the developed framework also includes
monitoring indicators, the institutions responsible for the tasks and data collection, whilst guiding the
frequency of monitoring and reporting to determine whether the targets that are outlined are being met
over the 2023-2033 period for the plan. The implementation and evaluation of the local area adaptation
plan for the Jolly Harbour to Johnsons Point Local Area is intended to be a shared responsibility among all
identified government ministries, departments and agencies who will work closely with the DOE to
facilitate its mainstreaming and implementation.
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1 INDRMDUCTION
1.1 Purpose

Antigua and Barbuda, as a Small Island Developing State, is vulnerable to a number of the climatic hazards
to which they are exposed. The country is therefore committed to enhancing & adaptive capacity,
strengthening itsesilienceand reducing its vulnerability to climate changeigua and Barbuda is a party
to the United Nations Framework Convention on Climate Change 1992 (UNFCCC) and its Paris Agreement
2015. The country ratified the Paris Agreement on Climate Change in December 2016 and communicated
its most recent climate change mitigation and adaptation targets in its 2021 submission of the country’s
Intended Nationally Determined Contributions (INDC) to the UNFCCC, a core obligation of parties to the
Paris Agreement. An updated Nationally Determined Contributions (NDCs) report was prepared in 2021
which consists of revisions to the INDCs along with new commitments. The NDCs represent the
commitment of Antigua and Barbuda to reducing national greenhouse gas emissions and adapting to the
impacts of climate chang@hese NDCs submitted by Antigua and Barbuda identified the development of
a National Adaptation Plan as a priority for implementation.

To facilitate this, the Department of Environment (DOE) has accessed financial assistance of USD 3 million
from the Green Climate Fund’s (GCF’s) Readiness and Preparatory Support Programme to conduct National
Adaptation Planning in Antigua and Barbuda. Under this programme, the DOE, as the Delivery Partner and
the Executing Entity, has subsequently created a National Adaptation Planning Sub-Programme to manage
the various adaptation projects that have been developed, one of which includes producing a National
Adaptation Plan (NAP). The NAP intends to assist the country in strengthening its overall capacity to
mainstream climate change in medium to

long-term planning and improving the EARN[GN=RrAsN0]= Iz =R NI RWANel (==Y = N1

elelis [N ilela Mo MeITNEINCLENNEIINIIN “Parties acknowledge that adaptation action should follo
Antigua and Barbuda, in keeping with [Reelialig%e \/=1a Mo T=1aTo [YE=1S 0Tl g IS\ /=T o F-Tg i (o] o =10 4 VA= T o M {0
Article 7.5 of the Paris Agreement. transparent approach, taking into consideration vulnera
groups, communities and ecosystems, and should be bas
and guided by the best available science and, as approp
CLETREN YN <CUITLES IS EIR U (o ditional knowledge, knowledge of indigenous peoples
completion of three (3) local area [RREIECHONIE R R U RN L IS

ELElgeIleNEL R {IRGIENCIEICERA I into relevant socioeconomic and environmental policies
will feed into the final overall National RESTCHAEI=R: o slil- 1=

Adaptation Plan (NAP). The three
selected areas are all in Antigua and include the areas between Jolly Harbour to Johnsons Point, St. John’s
City, and the Airport/Fitches Creek area.

An identifiable outcome of the

This plan focuses on the Jolly Harbour to Johnsons Point local area in Antigua. Given its location along the
coast, the area’s activities and inhabitants are vulnerable to the impacts of a number of climatic risks. Storm
surges associated with hurricanes and tropical storms and flash flooding are two major risks that have, and
are expected to continue affecting the physical assets that support the main economic sectors within the
area, including tourism, fisheries, agriculture, and other local businesses. The impacts from climatic hazards
affecting this local area also affect the residential communities, particularly as it relates to localized flooding
and access along Valley Road. As such, this plan has been developed to define the vision and goal related
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to climate adaptation along the area as well as to detail priority adaptation actions, outcomes, and outputs
to be completed between 2023-2033.

1.2 What is a Local Area Adaptation Plan

A localareaclimate change adaptation plan is a plan to promote measures to adapt to climate change in ¢
with thenatural, economic, and social conditions of a particular area.

Local area adaptation planning represents an avenue for achieving climate change adaptation at the local
level. Developing local area adaptation plans (LAAPs) can help to bridge central planning and local priorities,
thereby connecting higher level mobilisation of resources for adaptation and channelling those resources
into the reach of the relevant planning and implementing bodies. Aligning the LAAP and the overall NAP
helps to improve the integration of national priorities into the local context and target resources to areas
that are identified as being highly vulnerable to climate risk. In this way, national and top-down assessments
of climatic risks are integrated with bottom-up planning of adaptation needs, options and priorities.

Planning at the local level is crucial to understanding how communities respond to opportunities that have
been made available at the national level and the constraints to the uptake and assimilation of these, so as
to recognize the challenges being faced within the context of climate change. It also enables better
recognition of the highly differentiated nature of adaptive capacity within the local level itself, i.e.,
differences between residents/business operators and geographic locations and disparities between age,
gender, economic standing and social diversity so that these can be better accounted for.

1.3 National Legislative Framework Guiding Climate Cha nge Adaptation

Environmental Protection and Management Act No.10 of 2019
' Physical Planning Act 2003
Disaster Management Act 2002

POLICIES

Policy Framework for Integrated Adaptation Planning and Management (2002)

The National Comprehensive Disaster Management Policy and Strategy for Antigua and Barbuda (2015—-2017)
Antigua and Barbuda National Ocean Policy (2021-2035)

National Youth Policy 2021

National Energy Policy 2011

Department of Environment’s Gender Policy — 2018

Department of Environment’s Environmental and Social Safeguards Policy (ESS) — 2018

PLANNING INSTRUMENTS

Antigua and Barbuda Climate Change Monitoring, Reporting and Verification (MRV) System Framework 2021
Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda (including Redonda) (SIRMZP)
2012

Medium-Term Development Strategy 2016 to 2020

Water Sector Adaptation Plan 2021

Antigua & Barbuda’s 2015-2020 National Action Plan: Combatting Desertification, Land Degradation & Drought

1
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' National Biodiversity Strategic Action Plan (NBSAP)

National Environmental Management Strategy (NEMS)

Maritime Blue Economy Plan 2021

' Medium-Term Fiscal Strategy (MTFS) 2021-2023

Country Programme Strategy 2020

National Drainage Code

Revised National Building Code

National Determined Contributions and Implementation Plan
' St. Mary’s Parish Local Area Draft Plan

NATIONAL BUDGET

! Sustainable Island Resources Framework Fund (SIRF Fund)
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2 APPROACH

To develop the Local Area Adaptation Plan for Jolly Harbour to Johnsons Point, a two-phase process was
undertaken. This involved a stocktaking exercise, climate risk and vulnerability assessment and the
development of the adaptation plan, inclusive of a strategic action plan and a monitoring and evaluation
framework. The process was guided by the Department of Environment with input from key stakeholders
who live and operate in the Jolly Harbour to Johnsons Point Local Area.

o — B o— @

o — W — =
— — o] —— i ——— egq0

 — . — oW

Stocktaking Risk Mapping & Vulnerability Local Area Reporting &
Analysis Assessment Adaptation Plans Validation

Figure2-1: lllustration of the Process develop the Local Area Adaptation PlanJfdly Harbour to JohnsdRsint

2.1 Stocktake of Climate Change Adaptation in the Jolly Harbour to

Johnsons PointLocal Area

The stocktake was undertaken via an iterative process of evidence-gathering, involving consultations with
multiple stakeholders at the national and local levels. The process involved a combination of extensive
literature review and consultations with community leaders, parliamentary representatives responsible for
the Jolly Harbour to Johnsons Point Local Area, sector representatives, business operators, relevant
organizations, and members who live and operate in the local area. A review was undertaken of the existing
legislation, policies, plans/strategies, projects, and programmes for various sectors, including tourism,
water, agriculture and food security, coastal zone, biodiversity/environmental, local area settlements and
infrastructure, utilities, roads, disaster management, public health, gender and vulnerable groups (for social
inclusion), livelihood and governance.

2.1.1 Desk Review

The review process included intensive data mining of existing resources, inclusive of published and
unpublished papers and institutional reports supported by the Department of Environment (DOE).
Secondary data sources included national reports prepared by various government sectors, literature and
data compiled by international and regional agencies such as the United Nations Framework Convention
on Climate Change (UNFCCC), the Intergovernmental Panel on Climate Change (IPCC), United Nations
agencies, Organization of Eastern Caribbean States (OECS), past studies that have been conducted, and
research papers that have been published. Climate change specific information includes published data and
reports on climate change trends and scenarios, and sector-specific impacts of climate change. These were
also obtained with the support of the DOE as well as from stakeholders engaged and online repositories.
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2.1.2 Stakeholder Consultations
Stakeholders from the Jolly Harbour to Johnsons Point Local Area were identified and engaged based on

their association with the critical infrastructure and sectors within the local areas or as a result of their living

and/or operating businesses within the area (particularly those that have been or are likely to be impacted

by climate change in the near future). Stakeholders were engaged through various means, i.e., through

virtual meetings, in-person meetings, or via phone calls, depending on what was most convenient for the

individual or group (see Appendix). The following considerations were used to guide the discussions with
stakeholders:

Local Area Contexinderstanding how the Jolly Harbour to Johnsons Point Local Area has changed
over time; the main processes driving these changes, and how the various stakeholders are being
impacted by these changes.

Demographic and Economic Profletermine how the population in the Jolly Harbour to Johnsons
Point Local Area has changed over time, and identify the main economic and livelihood activities,
along with the main trends in population dynamics and economic activities.

Social Change and Infrastructural Developrragtérmine the major milestones in each local area
as it relates to social and infrastructural change. Determine the existing and planned infrastructural
development projects in the Jolly Harbour to Johnsons Point Local Area and their degree of
exposure to climate-related shocks, their estimated value, the projected life cycle of key
infrastructure in each area, as well as the existing plans to upgrade or relocate.

Climate Trendsunderstand how climate change may already be affecting Antigua and Barbuda
generally, as well as the selected areas, the extent and nature of past impacts from hurricanes,
floods, droughts etc., and the responses to these shocks, as well as the key drivers of vulnerability
in Antigua as well as the Jolly Harbour to Johnsons Point Local Area specifically.

Local Area Issuedetermine whether any local issues compound future climate change impacts
e.g., unsustainable coastal development practices, poor/degraded water piping infrastructure,
poverty levels, ongoing environmental degradation in target communities, any conflict over land
and any non-climatic issues.

Gender Issuegletermine any useful gender-related Local Area
issues e.g.,, whether women and men experience Adaptation
differing levels of vulnerability to natural disasters, and 1

o - . . Plan Jolly
the existing initiatives to address this issue if they exist. Harbour to

Community Perceptionnderstanding the existing
knowledge, attitude, and perceptions around climate
change at the community level; the importance of
climate change considerations to residents, and how

residents perceive their current and future
vulnerabilities to environmental change.
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2.2 Climate Risk Analysis

This stage of the methodology involved an assessment

of the climate risks across the Jolly Harbour to Johnsons

Point local area. This included considerations for past, ~ Climate riskThe potential for adverse consequences

current, and future climate impacts and threats. An ~ due C"ma_te change on lives, "Ve“h_OOdS' health
and well-being, ecosystems and species, economic,

assessment of past events (droughts, floods, storm ) : ) )

) ) i ) social and cultural assets, services (including

surges etc.) was used to identify at-risk locations and ecosystem services), and infrastructure.

populations. Expert opinion was sought in instances

where data was unavailable. The primary goal was to

generate a climate risk profile for each community

detailing the range of factors driving climate well as damage and loss to property, infrastructure,

vulnerability. This involves providing a qualitative  |ivelihoods, service provision, ecosystems and

account of the drivers of climate vulnerability i.e., what  environmental resources.

shapes eXposulre to climate risks, and at what S?ales' as ExposureThe quantification of the elements at risk,

well as exploring future pathways and scenarios that e U T e s T 18 T ey e o

may lead to sustainability or deepened vulnerabilities. activities, like public services, or any other defined

DEFINITIONS

Hazard The potential occurrence of a natural or
human-induced physical event or trend that may
cause loss of life, injury, or other health impacts, as

values exposed to hazards in a given area. These
elements at risk are considered assets which may be

affected by a particular hazard/event the impacts the
hazard/event will have on society and the loss of
economic productivity due to the occurrence of the
] | event.
affected. It encompasses a variety of concepts and
elements including sensitivity or susceptibility to

| |
harm and lack of capacity to cope and adapt.
Sensitivity
SensitivityRefers to the degree to which the local
area is likely to experience direct physical damage or

Vulnerability The propensity to be adversely

Adaptive disruption to operations in response to exposure to
Capacity climate-related risks.

Adaptive capacityRefers to the ability of systems,

Figure2-2: ClimateRisk Framework institutions, humans, and other organisms to adjust to
potential damage, take advantage of opportunities, or
respond to consequences.

As a part of this risk assessment, an analysis was conducted to understand the key natural hazards that
have affected the Jolly Harbour to Johnsons Point local area, as well as those which are likely to pose the
greatest risks in the future, given the current climatic projections. Climate risk results from the interaction
of vulnerability, exposure, and hazard (Figure 2-2).

To do this, information gained from the consultations with stakeholders and experts was used to map
possible links between at-risk populations, the socio-institutional landscape (e.g., social networks and the
regulatory and policy context), available resources and economic activities, and the kinds of threats (and
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opportunities where they exist) resulting from climatic variations and extreme weather events. The ensuing
analysis, therefore, was guided by five overarching thematic dimensions in order to develop a complete
and integrative perspective on the factors that drive vulnerability:

Social refers to human welfare including mental and physical health, both at an individual and
collective level.

Economicrelated to potential financial damage and/or disruption of productive capacity.
Physicalrefers to the condition of physical assets including built-up areas, infrastructure and open
spaces that can be affected by natural hazards. This dimension depicts locations in susceptible
areas and deficiencies in the resistance of the exposed elements.

Environmentalrefers to all ecological and bio-physical systems and their different functions.
Institutional refers to both organizational form and function as well as guiding legal and cultural
rules

2.2.1 Local Area Exposure Analysis

The DOE provided the data for land use, sea-level rise (SLR)?, coastal inundation, and storm surge. Two sea
level rise (SLR) scenarios were estimated (0.13m and 1.45m) based on the respective lower and upper
values of mean SLR predictions for the Caribbean done by JECO Caribbean based on Simpson et al., 2010
projections?. Storm surge and coastal inundation data were derived from the Centre for Environment,
Fisheries and Aquaculture (CEFAS). Coastal inundation includes all values calculated from CEFAS hurricane-
induced coastal inundation model. The values are based on modelling a category hurricane 5 scenario to
ascertain the potential impacts of Hurricane Irma on Antigua. Storm surge levels (0.5m-3.3m, 3.3m-5.3m,
5.3-6.7m) were selected to show the range of storm surges that could occur from hurricanes.

ESRI ArcMap was used to perform geospatial analysis to determine the exposure of the Jolly Harbour to
Johnsons Point local area to various climatic hazards. The climate change indicators of SLR, storm surge,
and coastal inundation was assessed for land use, buildings, roads, water pipes, and other critical
infrastructure (cultural heritage, water stations, schools). The Jolly Harbour to Johnsons Point local
boundary objects were clipped to storm surge, SLR, and coastal inundation shapefiles.

For buildings exposed, a count of buildings was conducted for the local area and each climate change
indicator, however, consideration was not given to building materials or types as this data was not available.
The available building data was obtained online via the Humanitarian Open Street Map (HOTOSM), which
enabled the export of OpenStreetMap building shapefiles. This data was collected following Hurricane Irma.

For roads exposed, a count and summation of the length exposed were conducted (units in meters). The
length exposed was calculated based on assessing the geometry of the line shapefiles being clipped to the
flood boundaries.

1 These estimates were done for the OECS 2016 Coastal Development Setback Guidelines by JECO.

2Simpson, M., Scott, D., Harrison, M., Silver, N., O’Keeffe, E., Harrison, S., et al. (2010). Quantification and Magnitude of Losses
and Damages Resulting from the Impacts of Climate Change: Modelling the Transformational Impacts and Costs of Sea Level Rise
in the Caribbean. Barbados: United Nations Development Programme (UNDP)
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For water pipes, a count and summation of the length of footage exposure were conducted (units in
meters). The length exposed was calculated based on assessing the geometry of the line shapefiles
following being clipped to the flood boundaries.

To calculate the total area (square meters) of structures impacted, these were clipped to the boundary of
the local area. The extent of the flooding hazard was then overlain to the clipped local area and impacted
structures to identify infrastructure that would likely be impacted by flooding. Each sector and asset was
evaluated at the same flood extent.

2.2.2 Constructing a Community Vulnerability Baseline

This final stage of the analysis was used to develop a comprehensive set of qualitative indicators of
vulnerability (a function of sensitivity and adaptive capacity) and to identify target groups and infrastructure
to be prioritized in adaptation efforts at the community level. Given the limitations in the availability of up-
to-date and accurate granular community-level data, the output from this vulnerability assessment was
necessarily qualitative. This contrasts with other studies that generate composite vulnerability indexes
usually derived from detailed quantitative studies done at the household level. In the absence of such data,
a schema was developed that could account for the underlying biophysical and social contexts driving
vulnerability at the community level. The schema that was utilised allowed for a detailed description of who
and what is vulnerable, what they are vulnerable to, what is driving this vulnerability, and where they are
most vulnerable.

The main output from this stage was a descriptive account of local area exposure, sensitivity and adaptive
capacity to climate-induced shocks and their underlying socio-economic vulnerability. This considered the
key biophysical features of the area and its social and economic assets. This also focused on critical
infrastructure, livelihood practices and ecological systems that are susceptible to climatic impacts.

This analysis is critical to determining vulnerabilities that will need to be addressed through the adaptation
options provided as a part of the local area adaptation plan for all three areas. The plans will therefore
support the areas’ ability to adapt and remain resilient in the face of these hazards.

In this part of the assessment, the sensitivity of the local area was examined by analysing the frequency
with which it has been and is being affected by current climate risks. The analysis also examined how
climate change and other future developments could affect the frequency of climate hazards. The
gualitative assessment of the local area to climate stressors used the following parameters:

"?" Relationship

Qualitative description of the relationship between each climate stressor and key sectors, built
infrastructure and assets, i.e., critical facilities and infrastructure, residential, tourism, local businesses, and
agriculture/fisheries.

v - .
g: Indicators

List of indicators that have been associated with increased sensitivity to a climate variable in the past or
could be associated with the climate variable in the future.

The following classify the sensitivity of the local area to climate risks:

12
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MEDIUM

Little to no threats to the Some threats to the Multiple threats to the
local area (between one local area (between local area(more than five)
to two) three and five)

To provide an assessment of the different adaptive capacities, a three-ranked system was similarly utilized
to highlight low, medium, and high adaptive capacity. The assessment of the local area to climate stressors
used the following parameters:

"?" Relationship

Qualitative description of the relationship between each climate stressor and key sectors, built
infrastructure, and assets, i.e., critical infrastructure, residential, natural resources, tourism, and local
businesses.

3z Indicators

List of indicators that have been used to assess the capacity of the stakeholders to adapt and respond to
climate risks.

Low adaptive capacity describes a situation where there are few (up to 3) observable adaptation options
to reduce climate threats/risks (red). Medium describes some (3-5) adaptation options (amber) while a
high adaptive capacity describes a condition where numerous (more than 5) adaptation options exist and
are being utilized to reduce risk (green).

/A.Q Q‘A

LOW

MEDIUM HIGH

Few adaptation options Some adaptation

Multiple adaptation
options being utilized
(more than 5) to reduce
risk

(up to 3) to reduce risk

options (more than 3 up

to 5) to reduce risk

The information gathered from the stocktake exercise and the climate vulnerability assessment were used
to determine suitable climate change adaptation options to address vulnerabilities in the Jolly Harbour to
Johnsons Point local area. These options were then prioritized by stakeholders and a strategic action plan
consisting of outcomes, outputs, activities and targets were developed. An associated monitoring and
evaluation framework was also developed to aid in managing the execution of the local area adaptation
plan.
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3.1 Jolly Harbour to Johnsons Point Local Area Profile

3.1.1 Geographic Context

The designated Jolly Harbour to Johnsons Point local area is located along the southwestern coast of
Antigua in the parish of St. Mary, about 15 km from the capital of St. John’s City. The area stretches from
Jolly Harbour to Turner’s Beach and the Johnsons Point community and is bordered to the west by
Lignumvitae Bay, Ffryes Bay, and Picarts Bay. To the east, it is bordered by Valley Road and includes the
adjacent swamp ponds, wetlands, and communities. Adjacent to this local area are the Bolans and Jennings
communities as well as the higher-elevation areas of Crabb’s Hill. The St. Mary’s Parish is located in
Antigua’s southwest volcanic region. The volcanic areas contain several small alluvial valleys rising to Boggy
Peak at 402 meters above sea level.

The main soil types within the Jolly Harbour to Johnsons Point local area consist of deep alluvial/colluvial
soils which are mainly sandy, or pH-neutral loams and are found in the valley systems. These soils are known
to have some of the best characteristics for tree growth. This soil type can be found in the vicinity of the
Darkwood salt ponds and wetlands and the Bolans Watershed. In addition to this soil type are the shallow
volcanic soils which are very thin, stony soils with a near-neutral pH and consisting of a reddish-brown
colour®. The predominance of steep shallow slopes in this region limits the use of the forested area for
purposes other than watersheds. In general, the soil in this area has an average permeability of 8mm/hr.
However, localized permeability is dependent on the proportion of the clay and loam parent materials.

The Jolly Harbour to Johnsons Point local area is located within the Christian Valley Watershed and includes
most of the developments along the southwestern coast. This watershed is 1,780 hectares with a ground
water yield of 610,000 m3/year. The watershed facilitates 3.7 hectares of storage for agricultural purposes
and 67.2 hectares of municipal storage®. The Bolans Watershed, which includes a section of the Christian
Valley watershed, occupies about 19 km? and is bounded by the southwest watershed. Uncontrolled and
unregulated topsoil and sand mining in the Christian Valley watershed have affected agricultural fields and
the erosive force of the heavy rains has had an impact on the overall ecosystems in the area.

Along Valley Road, where most of the points of interest are located, there are urbanized areas with little
greenery as well as forested portions resulting in composite runoff. Ponds, mangroves, and swamps are
located in the vicinity of Valley Church Bay on the west coast. In addition, Jolly Harbour, located in the
northwest region of the watershed, serves as an outfall point for some of the major watercourses in the
Bolans region. The community of Bolans is classified as a high-risk area for flood-related impact. The Jolly
Harbour area is especially susceptible to inundation since it is relatively flat, has low elevation with respect
to mean sea level, and is near the coastline.

3.1.2 Socio-economic Context

Based on the Enumeration District boundaries that were developed for the 2011 census, 6 districts fall
within the local area boundary for this project (Figure 3-1). Data collected at the ED level estimates that
862 individuals live within the local area boundary, 51% of which are females. According to the 2018 Labour

3 Draft National Action Plan for Antigua & Barbuda (2005) The Environment Division, Ministry of Public Works and
Environment, pg. 10.

4 Vulnerability and Capacity in the Southwest Coast and Watershed Area in Antigua and Barbuda (2014) Caribbean
Community Climate Change Centre
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Force Survey, the parish of St. Mary has had steady but marginal increases in population from 2001, 2011,
and 2018. This population is considered as being predominantly youthful, with the majority of residents
belonging to the 0-19 age range (33%) while persons under 50 years constitute 78.2% of St. Mary’s
population. This also means that the working-age population contributes significantly to the population
composition of the parish. Citizens 60 years and over constitute only 7% of the Parish’s population. The
communities of Bolans and Jennings possess the highest population while the forested highland areas had
the lowest populations.
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Figure3-1: Enumeration Districts within tlelly Harbour to Jokons Poinbcal aresboundary

Single and two-person households account for nearly 50% of the population within St. Mary. Residential
developments increased by approximately 9% in St. Mary’s from 2014 to 2019. However, despite these
improvements, the census illustrated that an estimated 17% of residents do not have indoor bathroom
facilities. Approximately 63% of residents receive water supply from the APUA system and less than 1% use
tanks or other water storage devices. However, more citizens are encouraged to store water in cisterns to
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prepare for the onset of droughts. The Parish is also equipped with 192 standpipes. Energy consumption
among St. Mary’s population is large, as approximately 95% of households utilize public electricity with only
0.12% using solar renewable energy. All the tourism establishments in this area also use public electricity,
some of whom have offset costs with the installation of solar panels.

Although the parish of St. Mary is designated for a variety of uses, within the Jolly Harbour to Johnsons
Point Local Area, tourism, residential, and recreational land uses are the most prominent. Aside from the
largely residential and tourism context, there is a diversity of other uses within the local area. These include
light industrial operations (mechanic, bodyworks), livestock husbandry, and local shops and services (hair-
salon, grocery stores, etc.). These land uses are linked to local enterprises, developing informally on
available spaces or directly on the roadsides. Although these may be unplanned and largely unregulated,
such uses contribute significantly to the vitality of the community.
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Figure3-2: Land use types within tllelly Harbour to Johnson Pdotal area boundary

The employment rate in St. Mary’s is consistent with the employment statistics in the other regions in
Antigua. Alternatively, unemployment in St. Mary’s parish, as with the rest of the country, is highest among
women than men, and the variation is particularly the highest in St. Mary’s parish as compared to the other
parishes, with female unemployment at 10.7% and male unemployment at 4.7%. Many of the households
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in the Parish are single-parent households which impact the income-earning capabilities per family. The
large majority of these single-parent households are female-headed which increases their vulnerability due
to the disadvantages females face in accessing jobs and other livelihood opportunities.

3.2 Hazard and Exposure Analysis

This sub-section highlights the main climatic threats facing the Jolly Harbour to Johnsons Point Local Area
and conducts an exposure analysis to determine the extent to which people, ecosystems, key assets, and
infrastructure are exposed to harm from extreme weather events and other climate-related hazards. With
regards to climate change, several areas within the Jolly Harbour to Johnsons Point local area are at risk
from threats like flooding, rising sea levels, and impacts from more intense extreme climate events such as
droughts and hurricanes. These are compounded by the area’s specific geography, population distribution
and dynamics, and the extent and nature of its built environment. Each of these climatic hazards is outlined
in the next section along with a description of the main associated risk factors.

Figure 3-3 below highlights a number of the key local area issues that were identified by stakeholders during
consultation sessions. These issues were then categorized as either climatic (linked to climate-related
hazards), environmental (driven by environmental factors), infrastructural (associated with the lack of,
insufficient capacity, and/or poor functioning of an identified infrastructure), or social-related issues
(induced by unsustainable human-practices or behaviours), depending on their triggers and or impact. In
this local area, some of the key issues identified are associated with beach/coastal erosion, coastal and
flash flooding, compromised road network from undercutting, wetland degradation, pressure from the
increasing number of hotels along the beach, among others.
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3.2.1 Extreme Rainfall and Flooding

The Jolly Harbour to Johnsons Point local area is affected by both coastal and flash flooding. The impacts
are often seen when there is heavy continuous rainfall that produces >3 inches of rainfall, meaning that
intermittent rainfall does not typically result in any notable flooding. To identify the areas most at risk of
flooding and the extent of the potential impact, flood inundation maps were developed using locally
available georeferenced data sets provided by the Department of Environment (Figure 3-4 and Figure 3-5).
The maps depict flood inundation levels ranging from less than 0.5 meters to 4.5 meters overlaid against
the natural and built environment in the area. The maps show that while flood risks are uneven and highly
localized, a significant proportion of the Jolly Harbour to Johnsons Point Area is susceptible to flood
inundation.

The low-lying nature of the area and its underlying geology and dissected landscape are major contributing
factors to flooding. The risk of flooding is also highest along the coast, owing to a combination of factors
including its location and insufficient drainage capacity. It is useful to note however that flood risk was high,
even below the 0.5-meter inundation level. Large areas within the Darkwood Beach area and sections of
Jolly Harbour show a high risk of flooding.

The construction of Valley Road has impacted the hydrological dynamics of the salt ponds and wetlands
along the area. On sections of the road where it separates the sea from the Darkwood Pond, coastal
flooding is often a threat. In other areas, roads leading off this main road towards the beach cut across the
wetlands causing the ponds to become fragmented. As a result, these roads, are often flooded following
heavy rainfall as these swamps and wetlands overflow their boundaries to allow excess water to flow to
the sea.

Consultations held with stakeholders who live and operate within the area confirmed that flood events
occurred because of several factors (both natural and manmade) producing localized flood risks. The Jolly
Harbour residences and resorts, among the other restaurants and villas located along the local area, are at
risk of flooding. Communities like Bolans and Johnson Point which are located just outside the local area
are also exposed to flash flooding with several key services and facilities being affected like the St. Mary’s
Secondary School. This issue has been linked to the coastal development and loss of wetland ecosystems
within the defined local area.
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INFRASTRUCTURE EXPOSED

1 253 buildings
91 Sections of four water pipelines running along Crab Hill, Jolly Beach, Darkwood to Bolands, Old
Road to Darkwood

AREA OF PROPERTY EXPOSED

453,018 sq. meters of Jolly Harbour (tourism/resident)
13,040 sg. meters of Coco Beach/Coco Hotels (tourism area)
9,401 sq. meters of industrial area in Ffryes Bay

14,052 sqg. meters of Fryes Beach (recreational)

18,995 sqg. meters of Darkwood beach (recreational)

14,241 sqg. meters of Picarts Bay (recreational)

193,287 sqg. meters of Jolly Harbour Golf Club

=A =4 =4 =48 4 -4 -4

LENGTH OF INFRASTRUCTURE EXPOSED

1 Tamarind Road, Bonk Drive, Charlotte Street, Fryes Drive, Hillside Road, Lake Side Drive, Valley
Road

T 9,627 meters of road
1,695 meters of water pipes exposed

CRITICAL FACILITIES EXPOSED

Ffryes Beach Reverse Osmosis Plant
Jolly Harbour Gas Station

St. Mary High School

Valley Church

=A =4 =4 =4

3.2.2 Hurricanes and Tropical Storms

Hurricanes and extreme tropical storms have been reported to cause significant loss to seagrass beds as
well as damage to coastal infrastructures such as hotels and restaurants that are located along the
southwestern stretch of the coastline. Additionally, major hurricanes in the past have resulted in significant
loss of income for fisherfolk due to the lengthy period of time it normally takes for them to recover after a
hurricane as a result of damage to boats, poor visibility, excess debris, damage to fish pots, and drifting of
fish pots. For example, during Hurricane Earl (2010), fisherfolk in Jolly Harbour expressed loss of fishing
vessels and equipment damage. Further studies conducted following the hurricane estimated this cost to
be approximately EC$352,730°.

The area is also highly susceptible to the impacts of storm surges normally associated with hurricanes and
intense tropical storms. Areas along the coast stretching from Darkwood Beach through to Fryes Point,
Lignumvitae Bay and Jolly Harbour have been significantly impacted by storm surges in recent decades. As
shown in Figure 3-4 and Figure 3-5, a significant portion of the Jolly Harbour to Johnsons Point area is
susceptible to impact from storm surge. This includes major hotel establishments, restaurants, buildings,
and critical infrastructure such as roads, marinas, water pipelines, and drainage infrastructure. Table 3-1

5 Fisheries Division. 2010. Hurricane Earl — Final Damage Assessment Report for Antigua and Barbuda’s Fisheries Sector
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details the estimated replacement cost for facilities that are likely to be damaged from hurricanes based
on climate projections. The exposure of the Jolly Harbour to Johnsons Point local area to storm surge was
done for a 100-year event using Hurricane Irma (2017) as a reference. Itis important to note that the Valley
Road connecting Darkwood and surrounding areas to St. John’s City and other parts of Antigua is at a high
risk of being impacted by as low as a 0.5m storm surge. Other critical facilities include the reverse osmosis
plant located in Fryes Bay and can be impacted by as low as a 2.5m storm surge.

Table3-1: Replacement CostéBuilt Infrastructure in the Jolly Harbour to Johnsons Point local area associated with exposure to
Hurricanes{ KS S&aiGAYF GA2y 2F NBLX | OSYSyid O02ad ¢l a SElopddOnideE R TNRY
the National Adaptation Plan Climate Change Risk Modelling Projec (2020)

Land Use Type Number of Buildings  Building Area (sq. ft.) Replacement Cost (USD)
Industrial 1 23,863.00 $200,192.00
Resort 406 1,565,378.00 $106,495,114.00
Rural 607 1,041,930.00 $37,411,052.00
Single Family Residential 1172 2,672,552.00 $95,959,437.00
Urban 7 133,849.00 $4,685,080.00
TOTAL 2193 5,437,572.00 $244,750,875.00

Although not as densely populated as St. John’s City, the Jolly Harbour to Johnson’s Point local area has
several established communities and tourism establishments. Whilst the replacement costs may not be as
high for this local area when compared to St. John’s City, the cost implications are still very high. Table 3-1
outlines the proposed replacement cost for assets located within the area. Projections for more intense
hurricanes thus suggest a continued and growing risk of storm surge impacts for the area.

The strong winds normally associated with hurricanes also pose a high threat to buildings and other critical
infrastructure in the area. For example, the area was significantly affected by Hurricane Jose in 1999. The
combination of strong winds and heavy rainfall led to severe flooding and landslides in southern sections
of Antigua including the Darkwood Beach area. Sections of the main roadway were eroded and washed
away in two main sections, and drainage channels were breached (partly due to clogging as well as the high
rate of discharge generated from the weather system) leading to severe flooding in several localities. Some
beaches were severely eroded as well. In the village of Crabb's Hill, almost 80% of the houses were either
seriously damaged or destroyed®. The hurricane also disrupted 50% of telephone service and 90% of the
homes were left without electricity for several weeks’.

6 NODS. 2017. Country Document for Disaster Risk Reduction: Antigua and Barbuda, 2016
7NODS. 2017. Country Document for Disaster Risk Reduction: Antigua and Barbuda, 2016
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Figure3-7: Storm Surge Projections for Ffryes Beach to Johnsons Point
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INFRASTRUCTURE EXPOSED

1 253 buildings
91 Sections of four water pipelines running along Crab Hill, Jolly Beach, Southwest (Darkwood to
Bolands), South West (Old Road to Dark Wood)

AREA OF PROPERTY EXPOSED

453,018 sq. meters of Jolly Harbour (tourism/resident)

13,040 sg. meters of Coco Beach/Cocos Restaurant tourism area
9,401 sq. meters of industrial area in Ffryes Bay

18,995 sqg. meters of Fryes Beach (recreational)

14,241sq. meters of Darkwood beach (recreational)

193,287 sqg. meters of Jolly Harbour Golf Club

=A =4 =4 =4 A =

LENGTH OF INFRASTRUCTURE EXPOSED

1 Bonk Drive, Charlotte Street, Fryes Drive, Hillside Road, Lake Side Drive, Tamarind Road, Valley
Road

T 9627 meters of roads
1,695 Meters of water pipes exposed

FACILITIES EXPOSED

Ffreyes Reverse Osmosis Plant
Turner’s Restaurant

OJ’s Beach Bar and restaurant
Epicurean Jolly Beach

Grand Princes

Jacqi O’s Love Beach

Keyonna Beach Resort

=A =4 =4 =8 4 A 4

3.2.3 Drought

Drought has become a recurrent hazard in Antigua which typically results in a severe reduction in water
availability. Although some stakeholders indicated that the ongoing drought has not resulted in significant
water shortages as is being experienced in other areas across Antigua, the hotels and surrounding health
facilities that have a high water demand, have indicated that they are feeling the effects through the
consistently limited water availability. Similarly, farmers have also noted that drought conditions have been
affecting their crop production and irrigation water supply. They have had to seek supplemental water
supply with storage tanks and water retention ponds. Across the board, this has resulted in financial strain.
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Figure3-8: Drought Index for Jolly Harbour
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3.2.4 Sea Level Rise

Based on the climate change projections for the island, sea level rise is expected along the coastline of
Antigua and Barbuda. Given the low-lying nature of the Jolly Harbour to Johnsons Point local area, any
significant increase in mean sea level will threaten large tracts of land along the coast, with the potential
to cause significant damage to buildings and key infrastructure and the permanent loss of valuable coastal
lands.

Figure 3-9 and Figure 3-10 show SLR projections for the Darkwood Beach local area for two scenarios
(0.13m and 1.45m) based on the respective lower and upper values of mean SLR predictions for the
Caribbean by 2100, i.e., end of century. The lower value of 0.13m SLR corresponds with the IPCC SRES B1
scenario and the upper value of 1.45m is based on research by Rahmstorf (2007)® which suggests that
future SLR might be in the order of twice the maximum level that the IPCC predicted for the worst case A2
scenario (Simspon et al, 2010)°. The dataset was created by JECO Caribbean for the OECS ICZM Policy
Setback Guidelines, 2015.

In recent times, the IPCC has moved away from SRES scenarios to RCPs. Nevertheless, the SLR dataset
created for the OECS ICZM Policy Setback Guidelines, 2015 is still applicable and relevant for Antigua and
Barbuda. This is because a review of the literature (Penn State University'®; van Ypersele, 2010'%; IPCC,
2010%) revealed that the RCP and SRES scenarios are comparable as follows:

' RCP4.5to SRES B1
" RCP8.5 scenario is closest to a ‘business as usual’ scenario of fossil fuel use, and has comparable
forcing to SRES A2 by 2100

The map shows significant exposure of areas located along the low-lying coastal strip extending from Jolly
Harbour to Darkwood Beach through to Ffryes Beach and Turner’s Beach. Resort properties, housing units,
and critical infrastructure along the coast including the marina facilities and roadways show a high risk of
coastal inundation. In the worst-case scenario, a significant number of coastal lands could be lost to rising
sea levels, which poses significant economic implications for the area as it relies heavily on its coastal
resources.

Added to the risks posed by rising sea levels, is the threat of beach erosion. Eroded coastlines are even
more susceptible to the impacts of sea level rise as they lack the natural barriers that can offer some
protection from coastal inundation. Beach erosion has begun to degrade some areas along the southwest
coastline and is considered a major threat to the area’s tourism industry. Anthropogenic factors linked to
the long-term effects of sand mining at this location are likely to compound the impacts of sea level rise.
This coupled with continued coastal development will have serious implications.

8 Rahmstorf, S. (2007). A Semi-Empirical Approach to Projecting Future Sea Level Rise. Science, 315(5810), 368-370.

9 Simpson, M., Scott, D., Harrison, M., Silver, N., O’Keeffe, E., Harrison, S., et al. (2010). Quantification and Magnitude of Losses and
Damages Resulting from the Impacts of Climate Change: Modelling the Transformational Impacts and Costs of Sea Level Rise in the
Caribbean. Barbados: United Nations Development Programme (UNDP)

10 Department of Meteorology and Atmospheric Science. (n.d.). 'SRES' Scenarios and 'RCP' Pathways. Penn State College of Earth
and Minera Sciences. https://www.e-education.psu.edu/meteo469/node/145

11 van Ypersele, J. 2010. IPCC Fifth Assessment Report- Update on Scenario Development: from SRES to RCPs.
https://unfccc.int/files/methods_and_science/research_and_systematic_observation/application/pdf/ipc c_van_ypersele.pdf

12 |ntergovernmental Panel on Cilmate Change (IPCC). 2010. Synthesis Report: Future Climate Changes, Risks and Impacts.
https://ar5-syr.ipcc.ch/topic_futurechanges.php
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Figure3-9: Sea Level Rise Projections for Jolly Harbour
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INFRASTRUCTURE EXPOSED

1 216 buildings (0.13m)
294 buildings (1.45m)

=

91 Sections of 3 water pipelines running along Jolly Beach, Darkwood to Bolans, and Southwest Old

Road to Darkwood
AREA OF PROPERTY EXPOSED

Directly impacted by 0.13m:

1 525,985 sqg. meters of Jolly Harbour (tourism/resident)
12,038 sg. meters of Coco Beach/Coco Hotels (tourism area)
13,270 sqg. meters of Fryes Beach (recreational)

2,179 sq. meters of Darkwood beach (recreational)
1,640 sq. meters of Picarts Bay (recreational)

=A =4 =4 =

Directly impacted by 1.45m:

629,537 sq. meters of Jolly Harbour (tourism/resident)

27,076 sq. meters of Coco Beach/Coco Hotels (tourism area)

12,024 sq. meters of Fryes Beach (recreational)

14,408 sqg. meters of Darkwood Beach (recreational)

13,552 sqg. meters of Picarts Bay (recreational)

12,488 sqg. meters of the recreational area between Cocos Hotel and Coco Bay Resort
53,718 sq. meters of Jolly Harbor Golf Club (recreational)

=A =4 =4 =4 -4 -8 -4

LENGTH OF INFRASTRUCTURE EXPOSED

At0.13 SLR
M 4,235 meters of roads
1 137 Meters of water pipes exposed

At 1.45m SLR
1 Charlotte Street, Tamarind Road, Valley Road
M 6,837 meters of roads
1 459 meters of water pipes exposed

FACILITIES EXPOSED

Directlyimpacted by 0.13m:
1 Grand Princes
1 Jolly Beach Resort

Directly impacted by 1.45m:
1 Jacqui O’s Love Beach
1 Jolly Castle Hotel
1 OJ's Beach Bar and restaurant
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3.3 Integrated Vulnerability Assessment

The vulnerability assessment presented here builds on the understanding of the geographic and physical
context as well as the socio-economic background of the Jolly Harbour to Johnsons Point Area. The
assessment evaluates the overarching vulnerability context by considering the key climatic hazards, and
the degree of exposure, sensitivity and adaptive capacity demonstrated at the local level. The assessment
was informed by extensive stakeholder consultation and a detailed desk review of relevant policies, studies
and other important reports.

The vulnerability scenarios are guided by the IPCC (2014) framework, where vulnerability is the potential
of a system to be adversely affected. The assessment of vulnerability, therefore, focuses on identifying the
factors that weaken the strength and robustness of a system. This updated framework views vulnerability
as a function of sensitivity and adaptive capacity (Figure 2-2), whereby vulnerability increases as sensitivity
increases and reduces as the adaptive capacity increase.

3.3.1 Sensitivity and Adaptive Capacity Analysis of Localized Sectors and Assets

This section explores the degree of sensitivity and adaptive capacity detected in the Jolly Harbour to
Johnsons Point local area. The analysis is aimed at determining the degree to which different sectors within
the area are likely to be affected as a result of projected climate change. Sectors that demonstrate a high
likelihood to be affected are considered sensitive to climate change. Further to this, the analysis also
appraises the ability of the Jolly Harbour to Johnsons Point local area in preparing for a climate hazard to
determine their adaptive capacity. This includes their ability to adjust to potential damage, to take
advantage of opportunities, and/or to respond to consequences.

At the community level, the extent to which this local area is able to adapt, involved understanding the
level of governmental involvement and support (i.e., institutional and governance/legislative framework,
physical infrastructure, human and financial resources) as well as the socio-economic context of the people
living and operating in the local area which also influences their ability to adapt to the impacts of climate
change and its related hazards. Increasing adaptive capacity will increase the resilience of this local area to
future climate-related challenges.

The Jolly Harbour to Johnsons Point Local Area is characterized by a linear development pattern mainly due
to the higher elevation and wetland areas located towards the east and the sea towards the west, with a
mixture of nucleated settlements. Jolly Harbour to Johnsons Point is not as extensively developed as other
areas in Antigua, largely owing to its steep, rugged terrain. This has historically served as a barrier to
development interventions due to the prohibitively high cost associated with building infrastructure such
as roads and utilities in such an area. Consequently, not many residential communities fall within the local
area boundary and most of the area is occupied by tourism developments. Further to this, the narrow area
for development has also led to a concentration of tourism developments along the beach, although some
resorts and settlements may be found scattered along the hilly interior. This has resulted in increased
pressure on natural resources and combined with sand-mining activities have contributed to beach erosion
with limited opportunities for beach generation.
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Buildings in Saint Mary vary in use, age, and material, ranging from multi-storey cemented buildings to
simple one-storey wooden buildings. Stakeholders also shared that, in the past, there was less
consideration for building development and setbacks which has resulted in increased vulnerabilities within
the local area. This is evident as 61% of the outer wall of buildings within the parish are made of wood.
Although some of the timber structures are in good condition, this material is less resilient against the more
intense and frequent disaster events being projected for the island. The implementation of more stringent
approval procedures for development by the Development Control Authority (DCA) and the revision of the
building codes have sought to improve the way in which these developments are undertaken. Without
these guidelines, most of the older houses in the area are in poor condition and were built without coastal
setbacks which has increased their exposure to impacts from storm surges. There are, however, still no
specific guidelines for development in coastal zones nor detailed requirements for setbacks that are guided
by the climate projections for Antigua. This has led to structures being built too close to the shoreline and
homes being built too close to the roadways and drains in residential areas. Although several homes have
been raised to minimize flooding, medium and low-income residents will require access to low-interest
loans to facilitate further climate-proofing of their homes to combat issues related to other hazards like
drought. In comparison, more recent homes are being built with concrete and the appropriate setbacks. In
flood-prone areas, some homeowners have begun constructing more concrete homes which are elevated.
Such styles can help to limit damages to the property from recurring floods. Due to its unique design,
establishments in Jolly Harbour are at an increased risk with no room to facilitate setbacks. Harbourfront
buildings, in particular, are raised but this is not sufficient to protect against rising sea levels and flooding
from extreme rainfall events including hurricanes/storms. Setback distances of 30 meters have been
recommended?®? for Mosquito Cove, Lignum vitae Bay, and Ffryes Bay while a setback distance of 40 meters
has been recommended for Valley Church Bay and Darkwood Beach, but this has not been adhered to.

Despite the various coastal issues faced by residents, the narrow geography has also meant that there is
limited space for a planned coastal retreat. As such, considerations will be needed to source funding for
the implementation of offshore coastal protective barriers to mitigate against coastal inundation and
ensure that coastal zone building guidelines mandate the inclusion of natural and/or man-made barriers.
Where possible, new infrastructure should be built further inland and should be designed in ways to reduce
the risk of flooding.

The Johnsons Point and Jolly Harbour communities have resident groups which allow for representation
and knowledge transfer around disaster preparedness and emergency management measures. Jolly
Harbour is also home to the largest pocket of expatriates who are considered to be financially stable and
more capable of implementing the necessary adaptation options to protect their homes and assets. On the
outskirts of the defined local area are other key residential communities like Bolans, Jennings and Jennings
Extension which have been affected by flooding in more recent years as a result of the development that
has taken place within the local area, particularly, the construction of the Jolly Harbour development. The
construction of the Jolly Harbour itself resulted in the blockage of major watercourses which led to
increased flooding in surrounding areas. Additionally, areas immediately upstream of Jolly Harbour have
experienced flooding due to the backwater effect from tidal influence. Residents have indicated that the
change in development in the Jolly Harbour to Johnsons Point area in recent years has also affected the

13 USAID. 2001. An Assessment of Beach Erosion Hazards in Antigua and Barbuda
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severity of erosion on the beach. These changes will likely increase the area’s susceptibility to sea level rise
and storm surge impacts.

Stakeholders have noted that this local area is not exposed to frequent lock-offs compared to the rest of
the island even during drought periods. A number of factors have contributed to this decrease in
vulnerability, including the location of the area in a large watershed zone, the more frequent rainfall
activities upstream due to its forested nature, tourism establishments which account for the majority of
the area have water catchment facilities and are also preferentially supplied with water, and the recently
upgraded RO Plant within the local area. However, with further reduction in rainfall affecting the supply
and accessibility of water from these sources, there is expected to be greater pressure on purchasing and
storing water in tanks and cisterns or reliance on standpipes which could increase the risk of diseases if
water is not stored properly. Disparities in water accessibility will also become more evident within the area
as lower-income households and smaller businesses may not be able to adequately provide water for all
their needs.

Heat waves are already affecting residents and impacting some of their outdoor activities, like yachting,
sport fishing, and pool/beach activities. Warmer temperatures will also result in increased energy demand
from higher AC usage which will increase household expenses. This will likely have a disproportionate
impact on lower-income households in the area.

The area consists of a number of critical infrastructures that serve both the tourism industry and local
residents living in and around the focus area. Hurricanes, tropical storms, sea level rise, and other extreme
rainfall events pose a number of threats to critical infrastructure and facilities. Facilities located along the
coastline are more sensitive to sea level rise because of beach loss, flooding, and damage and loss of coastal
infrastructure. Rising sea levels will amplify the impacts of both coastal and inland flooding. In terms of
social infrastructure, there were a few services identified in the area, though substantially fewer in terms
of numbers compared to more developed regions like St. John’s City. For instance, no schools have been
identified within the Jolly Harbour to Johnsons Point local area boundary. However, the St. Mary’s
Secondary School and SR Olivia David Primary School are located on the outskirts, with the former being
located in a known flood-prone area. The school is among one of several facilities affected by increased
surface flows, which has been noted to be of a greater volume than that which the existing drainage
channels can accommodate. This capacity is also further limited by blockages along the drainage system,
thereby increasing sensitivity. Stakeholders have indicated that debris pile-up in waterways also contributes
to the flooding in the area.

Valley Road is the only roadway that directly connects these communities to the economic activities and
social amenities within the local area. However, this is also one of the biggest vulnerabilities as this road is
the main route into and out of Saint John’s City from the local area, thus making access throughout the
local area vulnerable when compromised. This also limits access to and efficiency of emergency facilities
and service providers. As a result of the hilly geography of the area, alternative routes out of the local area
can increase travel time by several hours, particularly during peak hours. Furthermore, the integrity of the
roadway has been affected by undercutting and sections of the roadway have been impacted in the past
during flood events. This has, in turn, reduced sections of the road near Darkwood Beach to single-lane
traffic, thus resulting in increased congestion and restricted access. The absence of a sea wall or offshore
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protective structures has increased the risk of impacts from storm surges in the area. With all the roadway
improvement being undertaken, the inclusion of a sea wall should be considered to limit the undercutting
of the roadway, thus preventing breakaways. Additionally, locals who were interviewed raised the issue of
blocked drains and waterways which exacerbate the flooding on the roadways in this area, thus increasing
sensitivity. Technical resource availability also requires massive improvement across key government
agencies responsible for the maintenance of drains. In this way, a robust maintenance program can be
implemented in the area to manage drain systems and reduce the risk of flooding in the event of a hurricane
or tropical storm. Consideration is needed for the establishment of a pumping system that redirects
floodwaters back to the sea in case of coastal flooding, as well as elevating roads to reduce the risk of
coastal inundation.

No health facilities are located within the defined area. Nevertheless, the Bolans, Jennings and Johnson’s
Point, and Old Road Clinics are in close proximity and those living and operating within the local area can
also traverse to medical facilities located in the parish of St. John’s which is less than 10km away, unless
the Valley Road becomes inaccessible. The health clinics have been affected by flooding in extreme weather
conditions, particularly in the area of Johnson’s Point Clinic, located near to Turner’s Beach in the southern
sections of the defined local area. This is primarily because many of the clinics are very old and are highly
prone to weather damage given their weak building structure and roofing, thus highlighting their sensitivity.
The Bolans Clinic is currently being upgraded and the government is embarking on initiatives that focus on
building out health facilities to act as shelters so that the most vulnerable with be able to easily access these
services during an event.

Furthermore, there is a lot of demonstrable capacity in the area to cope or adjust to the threats posed by
extreme events like hurricanes and tropical storms. There is access to several emergency facilities that can
provide support. A number of the churches surrounding the area function as shelters and are within close
proximity. These include the Bolans SDA, Bolans Wesleyan Holiness, Urlings SDA and the Urlings Primary
School. The Epicurean Fine Foods and Pharmacy and Vincy’s Fresh Produce are the main supermarkets,
fresh food markets and pharmacy of their kind within the local area and have been noted to be adequately
stocked with the necessities required for a disaster with a capacity to accommodate the number of persons
living and operating in the area. As newer facilities, they are also constructed with more resistant material
and are built to code.

The only police station within the area is the Bolans Police Station which is being refurbished given its prior
dilapidated state. Churches and cemeteries are all located on the outskirts of the local area boundary,
nevertheless, flash or nuisance flooding in these areas can limit community access and use. The
establishments are supplied with water and electricity from APUA, with the main water treatment plant
located to the north of the defined area near Ffrye’s Beach. Although the plant is located next to a salt
pond with little to no vegetative buffer, it is situated on a slightly elevated area. the Crabbs Hill RO Plant
also acts as an alternative water source that benefits the area. Nevertheless, this area is projected to be
affected by as little as 1.5m flood inundation and 0.5m storm surge. The adjacent hill, however, provides
some protection against strong winds associated with hurricanes.

A number of these challenges that are being faced by the locals are associated with the need for significant
infrastructural improvement of critical facilities and infrastructure for which the government is responsible.
Therefore, the government’s ability to access funding from local, regional, and international sources will be
essential in helping this local area to address what has been recognized as some of the major issues
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affecting the area. Currently, there are several ongoing initiatives that are aimed at building infrastructural
resilience to hazards associated with hurricanes, tropical storms, sea level rise, and the resultant flooding.
Given the undeniable contribution of this area to the tourism sector and the massive implications that loss
of critical infrastructure, assets, and services can have on both residents and business operators, there is a
recognized need to ensure that these risks are addressed. The government has therefore sought avenues
to acquire the necessary resources through the implementation of several infrastructural projects funded
by the Caribbean Development Bank (CDB) and other funding partners. Projects that will benefit the local
area include installing communication and electricity lines underground to minimize damage during storms.
A climate risk assessment was conducted for electrical installations and the findings can be used to guide
future plansin the area. There is also a government-led road improvement project being undertaken which
includes the Valley Road, the main thoroughfare that connects the capital city to the southwestern region
of the island.

With the projected increasing temperatures and drought events there is likely to be increasing pressure
and strain on utilities due to increased demand for cooling. Roads and other infrastructure such as piers
and bridges may be affected by thermal expansion which can also contribute to the softening, cracking,
and splitting of pavements and other concrete segments. Recurring impacts will further compromise the
integrity of these infrastructures and will require significant cost investment to replace and/or repair.

There are already a number of initiatives that are in place to address some of the challenges posed by
higher temperatures and drought hazards. A number of essential facilities are already equipped with water
storage tanks or cisterns. Some critical facilities also have solar power to offset increased energy demand
for cooling. The increased frequency of droughts will increase the demand for water in schools, health
centres, and other critical facilities. There has also been the installation of new units at the reverse osmosis
water plant at Ffryes Beach to expand its distribution capacity and to allow for the consistent provision of
piped water in the area. The RO Plant has been expanded by an additional 400,000 gallons per day, thus
increasing the daily production of the plant to 900,000 gallons per day. The project was completed with
grant funding from the Government of Japan and doubled the capacity of the plant. Overtime, there will
also be increasing dependence on this and other existing RO facilities, and capacity may need to be further
expanded over time.

Tourism represents the main economic activity for the Jolly Harbour to Johnsons Point local area. Due to
the influx of tourists to the area, there is an assortment of hotels, beach houses, resorts, villas, restaurants,
bars, and small businesses in the area located predominantly along the coastline. Coastal activities like
yachting, scuba diving, snorkelling, among other recreational activities, are common within the area. The
Jolly Harbour Marina and the Jolly Harbour Golf Club are other notable attractions in the area. The piers
can accommodate on average 155 boats at a time which emphasizes the high density of valuable assets
within an area vulnerable to storm surges and flooding from extreme rainfall. The associated boatyard can,
however, securely store up to 220 boats during the hurricane season, which is meant to provide protection
to these assets.

The area’s heavy reliance on tourism makes it sensitive to climatic impacts. The high concentration of
tourism establishments along the coastline increases exposure and susceptibility to a range of natural
hazards. The limited diversification of economic activities in the local area, particularly with one that is
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easily affected by the changing climatic conditions, provides an increased level of vulnerability. The low-
lying nature of the area increases the risk of flooding. The Jolly Harbour area is susceptible to inundation
since it is relatively flat, has low elevation with respect to mean sea level, and is near the coastline. The Jolly
Harbour and the stretch of tourism infrastructure along the coastline are exposed to moderate intrusions
of storm surges during 25-year and 50-year storm events and are highly vulnerable to 2-10m waves from a
100-year storm. Given the large investments in the area, and the high degree of exposure observed, the
economic implications are extremely high. Any significant disruption to the tourism industry in the area
would likely lead to significant social and economic fallout. Tourism establishments located across the hilly
terrain are less sensitive to these impacts. Furthermore, with the onset of drought and unreliable water
supply, establishments with water storage systems are also less sensitive to the impacts of decreased
rainfall. Comparatively, the location of the area within the Christian Valley watershed has also been
beneficial in providing rainfall that can be caught and stored.

With most of the accommodations and attractions in the local area being located along the coastline and
at an increased risk of impact from storm surges and wind damage, there has been an increased need to
implement measures to deal with beach erosion. This has begun affecting the viability of the area’s tourism
product offerings. There are limited opportunities that exist for a planned coastal retreat within the parish,
especially for those operations that are dependent on the coast. As such, consideration should be given to
implementing offshore coastal protective barriers to mitigate against coastal inundation, as these are not
yet fully in place. The majority of resorts and attractions in the Darkwood Beach local area are dependent
on international travel and are affected by the cancellation of bookings when there is a hurricane threat or
actual impact. Therefore, putting in place incentives to encourage bookings during the season have been
beneficial. Hotels in the area like Cocos, Starfish Jolly Beach, and Keyonna Beach have participated in the
Antigua and Barbuda Hurricane Insurance Guarantee initiative. This initiative offered visitors the
opportunity to receive credit for any interrupted days of their vacation once a warning is issued for a named
tropical weather system that impacts their location. This gives visitors an opportunity to return and
continue their vacation by recovering these days without any penalty or fees. Recurring damages from
storms and hurricanes will have cost implications including higher insurance coverage for those who are
insured with a high self-replacement cost for those who are not. Therefore, measures to climate-proof
establishments are also beneficial in the long-term and should be considered.

Some of the tourism stakeholders are members of the ABHTA which provides support to members before
and after storm events. Tourism entities of all sizes should be encouraged to be a part of the ABHTA to be
able to benefit from this and also be encouraged to insure their assets. Tourism entities are also offered
hurricane insurance by at least two agencies on the island and have access to overseas insurance. Some
establishments have disaster management plans to guide the mitigation, preparedness, response or
recovery activities in the event of a disaster. Most accommodations are within 5km of clinics and
emergency shelters should they be needed. Promoting further diversification of the tourism industry away
from the coast could also provide a suitable adaptation option. There are a lot of opportunities for
promoting alternative forms of tourism such as agrotourism and other nature-based products that could
take advantage of the area’s hilly interior. Existing examples of this include the establishment of ‘The Green
Corridor’ that stretches along the southwest coast between the villages of Bolans and John Hughes. The
corridor offers guests a cluster of environmentally friendly hotels, restaurants and activities within its rolling
hills and rainforest that are collectively committed to green tourism.
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Declining rainfall will increase demand for water storage and use in resorts, which poses significant cost
implications. This includes high investment costs to generate on-property desalinated water or to store
water for a large number of persons. There will also be a higher demand for water supply to keep golf
courses green due to heat and water-related stress. As such, the use of more water-saving technologies on
properties has been increasingly encouraged, including the use of greywater recycling. These activities
need to be expanded among resort properties and possibly be formalized with the guidance of the Antiguan
and Barbudan government.

Despite these challenges, in understanding the implications of ‘no action’, some tourism entities have been
able to utilize their financial resources from profits to diversify their energy supply with the use of solar
panels and invest in smaller desalination plants for their properties to improve productivity. Others have
reported that they satisfy their water demand from private water providers who source their water supply
from treated water from nearby wells. However, with increased demand, water supplies from wells may
become less viable due to the risk of saltwater intrusion as the mean sea level increases over time.

Aside from tourism, agriculture and fisheries represent another important source of livelihood in the Jolly
Harbour to Johnson Point area. Most farmers in the area rear livestock like cattle and other small ruminants
while others grow root and vegetable crops like sweet potato, white potato and lettuce. However, mostly
small-scale farming is practiced in the focus area and takes place further inland which reduces the risk of
hazards like saltwater intrusion that can impact agricultural productivity. Nevertheless, farmers, like other
residents living across the island, are also being impacted by drought. The government has pooled
resources to assist with the distribution of water storage tanks and ponds to farmers in the area. At the
beginning of the hurricane season, the Ministry of Agriculture also provides excavators and backhoes to
clean the ponds and clean drains to minimize impacts to farms in flood-prone areas. For livestock farmers,
the Ministry helps to clean the drains and waterways to alleviate flooding problems.

In general, the agriculture sector has been constrained by high labour costs, insufficient marketing
structures and infrastructure, small domestic market, persistent competition from food import, limited
access to land, and inadequate water supplies for irrigation. These are compounded by the sector’s
vulnerability to the impacts of extreme weather events. Since the 1990s, the agriculture industry in and
around the Darkwood Beach area has been impacted by regular successions of intense drought events and
destructive hurricanes. Past impacts from hurricanes and tropical storms have resulted in huge losses in
the sector. These vulnerabilities are compounded by unsustainable land management practices such as
uncontrolled and unregulated topsoil and sand mining in the Christian Valley watershed which has affected
agricultural fields as well, particularly contributing to landslides and flooding in surrounding farming
communities and long-term soil degradation.

These small-scale farmers have limited access to financial resources or agricultural credit. As such, there is
a need to educate farmers on available insurance schemes locally to protect against flood-related losses.

In the case of drought hazards, the agricultural sector is normally not prioritized for water distribution
compared to the tourism sector, which is the country’s main source of foreign exchange. There are no
perennial rivers in the country, only intermittent rivers where water flows periodically throughout the year,
some of which are stored in ponds and reservoirs. Surface supplies (accounting for approximately 85% of
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agricultural water demand) are the main source of irrigation water for agriculture, with occasional use of
groundwater when municipal demands allow!. Given these challenges, the agriculture sector in Darkwood
and surrounding communities is considered to be highly sensitive to climate-induced shocks and stresses.
A warmer and drier regional climate, as projected, will likely increase the risk of water shortages, crop losses
and livestock mortality. Conversely, heavy rainfall can damage cash crops grown in open-field cropping
systems and result in localized flooding, affecting crop quality and farm infrastructure. Heavy rains also
increase the risk of soil erosion and landslides in hilly areas. Therefore, the promotion of protected forms
of agriculture such as hydroponics that allow for greater control of crop production can help to alleviate
some of these challenges faced by farmers in the local area. Yet, hydroponics and greenhouse
infrastructure which are being encouraged can however be affected by wind damage.

Regarding fisheries in the area, Jolly Harbour is one of the most active landing sites. The number of
fisherfolk operating in the Darkwood Beach Area has declined significantly in the last ten years as a result
of both socio-economic and environmental challenges. One main contributor was the displacement of
fishers following the construction of Jolly Harbour, as the area was a primary landing site for fisherfolk.
Increased development is likely to result is further displacement. Some fishermen have taken up alternative
employment in the tourism industry, in particular, sports fishing as a way to supplement their income, while
others have been less fortunate and continue to negotiate the challenges and uncertainties surrounding
their livelihoods.

Aside from the declining numbers, the sector also faces a number of threats from climate change.
Increasing risks of ocean acidification and degradation of the island’s fringing reefs and seagrass beds will
likely impact the fish stock. The sector is also susceptible to impacts from hurricanes and tropical storms,
which can cause extensive damage to fishing vessels and equipment. In 2017, Antigua and Barbuda’s
Fisheries Division estimated the cost of repairing and replacing fishing equipment and facilities in the
aftermath of Hurricane Irma at more than US$300,000, with Barbuda incurring the bulk of the losses. More
than 37 vessels sustained damage during the storm, and over 2,000 fish traps were either displaced or
damaged?®. Therefore, like farmers, fisherfolk should also be encouraged to acquire insurance as a part of
the licensing procedures to increase the uptake among this vulnerable group and the reliance on
government funds for support.

There are a number of existing farming associations that are providing support to local farmers like the
Antigua and Barbuda Poultry Farmers Association. The Southwest Farmers Association, however, needs to
be reactivated. There are also several projects in place to assist farmers with implementing sustainable
farming practices on their farms that may reduce the risk of soil erosion and crop damage. Some farmers
have had to switch to planting more drought-resilient crops (diversifying crop varieties via root crops to be
more resistant to weather changes). With the help of the Ministry of Agriculture, training and support are
provided to farmers from regional and international agencies like CARDI, IICA, and the FAO. Some farmers
could also consider diversifying their livelihoods portfolio by investing in mariculture opportunities that are
less susceptible to flood damage.

14 OECS. 2001. Drought Hazard Assessment and Mapping for Antigua and Barbuda
15 Fisheries Division. 2017. Hurricane Irma - Preliminary Damage Assessment for Antigua and Barbuda’s Fisheries Sector
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The Jolly Harbour to Johnson Point area consists of both coastal and marine ecosystems that provide
important functions. These include mangrove wetlands, salt ponds, beach vegetation, coastal hedge,
swamp forests and seagrass beds. Mangroves may be found in Valley Church and behind Darkwood Beach,
the latter of which has been separated from the beach by Valley Road which has caused disruption in the
ecosystem connectivity. The mangrove and salt ponds have undergone major destruction in the region of
Jolly Beach disrupting the coastal landscape-seascape connectivity with extensive wildlife habitat.
Protection of the Darkwood and Fryes Beach Coastal area (0.8km?) has been proposed®, but the
declaration of the area as a Reserve has not yet received approval. Seagrass beds in this area are found
across the sandy coastal shelf and provide food for fish and function as nursery areas.

Another aspect of the Saint Mary’s Parish landscape is the abundance of wild vegetation and trees in the
area. This is especially the case in unused spaces, which often host dense vegetation, including some trees.
Trees are also present on the adjacent hill-side areas such as Boggy Peak and Christian Valley, helping to
minimize erosion to which this area is vulnerable due to the slopes and flood flows. Some trees are still
present along the watercourse, where they reduce erosion of banks as well as on several private parcels in
the area. It should be noted that trees are rarely planted along the streets, due to a lack of space and
sidewalks. Most of the waterways flowing across the Saint Mary Parish converge within the Jolly Harbour
to Johnson Point Local Area before flowing to the sea, and some experience flooding regularly. Many
watercourses are poorly maintained, and their banks are under threat of erosion with pollution being
observed at several points, resulting in a negative impact on the visual aesthetic of the waterway.

Ecosystems in the area have been affected by several decades of coastal development which has resulted
in the removal of a significant portion of the wetland along the coastal zone. The area gets some benefit
from the presence of seagrass in the nearshore that helps to dissipate wave energy. Little is done in the
way of seagrass rehabilitation and more focus is needed on wetland rehabilitation to help provide
additional protection from storm surges. There are several ongoing initiatives that are aimed at building
ecosystem health and resilience in the area. The proposed designation of the Darkwood and Ffryes Beach
area as a Coastal Reserve will offer excellent coastal landscape-seascape connectivity from the diverse and
complex coastal environments of mangrove wetlands, salt ponds, beach vegetation, coastal hedge, and
marine seagrass beds, and extensive wildlife habitat. Supporting legislation that has been amended to
facilitate environmental management that the local area can benefit from. This includes the Beach
Protection (Amendment) Bill 2020 which appoints Beach Control officers for the purpose of supervising,
monitoring, and reporting on sand mining activities of sand, stone or gravel, the requirements for permits
to control these activities, and fines. Fines for breach of environmental regulations, degradation and
pollution are guided by the Environmental Protection and Management Act (2019) which also stipulates
measures for the protection and management of wetlands, seagrass beds, and important habitats. The
Physical Planning Act (2003) also speaks to the regulation of developments in areas that involve the clearing
or compromise of trees, vegetation and other natural features through the application of permits, and the
restoration of natural resources where breaches have occurred. The Fisheries Act (2006) also outlines a
number of fines for offences that impact the environment. However, more work is needed for the
enforcement of these measures to address the degradation of wetlands in the area and return to its

16 GOAB. 2010. Assessment and Mapping of Antigua and Barbuda Ecosystem Resources and Promoting A System of Protected Areas
for Antigua and Barbuda: Protected Areas Analysis for Antigua and Barbuda.
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ecological functioning. The area offers a number of opportunities for carrying out ecosystem-based
solutions and ecosystem restoration to complement existing adaptation efforts.

Ecosystems in the area will come under increasing pressure under a warmer climate. Increased sea
temperatures may alter seagrass health, growth, depth range and distribution for instance. Further drying
of detached swamp/wetlands which increases saline concentration levels may lead to further degradation
and loss of mangroves. Measures are therefore needed to reduce the impacts on marine ecosystems from
flooding events and surface runoff. These impacts could severely impact biodiversity in the area. At present,
no plans were identified for directly addressing these risks.
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Current and
Future Climate
Variability/Change

Sector

Table3-2: Vulnerability Analysis for the Jolly Harbour to Johnsons Point Area

Indicator of Sensitivity

Sensitivity Analysis Adaptive Capacity Analysis

Level of

Indicator of Adaptive Capacity | Adaptive

Hurricanes/Tropical Storms (High Winds and Storm Sujge

Capacity

Vulnerability

1 Estimates
indicate that the
island of
Antigua could
experience a
tropical cyclone
passing within
120miles every
1-2 years and
see a close or
direct hit by a
storm every &/
years

1 Projections also
suggest an
increase in high
intensity
hurricanes,
where one to
two Category 4
storms and one
Category 5
storm are
anticipated to
impact Antigua
and Barbuda
eachdecade

Critical
Infrastructure

Negative

1 Facilities located along the
coastline will be at risk of
damage from flooding
associated with storm surge
events

1 The main route (Valley
Road) is at risk of further
damage from storm surge

1 Health facilities are old and
prone to damage given their
weak structure and roofing

9 Ffryes Beach RO Plant is
located along the coast and
is at risk of damage from
storm surge

9 Drains and waterways are
blocked and prone to
flooding

9 Erosion of infrastructure
support due to surges

1 Sediment resuspension in
seawater put RO plants at
risk

1 The absence of coastal
defences increases the risk
of flooding

Positive

9 Businesses are able to
access/obtain trucked water
due to shortages to continue
operations (service available
from APUA)

1 Some persons have black
tanks and others have
cisterns

1 Some tourism entities and
businesses have been able to
diversify their energy supply
with the use of solar panels

1 Most stakeholders have also
included energy-saving
fixtures within their business

9 Stakeholders are diversifying
their desalination water
supply by investing in their
desalination plants to
improve productivity

MEDIUM

MEDIUM
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Current and

Future Climate
Variability/Change

Sensitivity Analysis Adaptive Capacity Analysis

Indicator of Sensitivity

Positive
1 Access to critical/emergency
facilities that can provide
support during a
hurricane/storm event e.g.,
shelter (Bolans SDA, Bolans
Wesleyan Holiness, Urlings
SDA and Urlings Primary
School)

Negative
9 Older houses built without

setbacks

1 Older houses are also made
from timber, and some are
in poor condition with zinc
roofing that is more likely to
be damaged by wind and
storm surge

9 Jolly Harbour houses are
located in a high-risk area
for flooding from storm
surge

9 Youthful population of
residents across the local
area

Level of
Sensitivity

MEDIUM

Indicator of Adaptive Capacity

Positive

1 The Johnsons Point and Jolly
Harbour community
members have a citizen’s
group that allows for
representation and
knowledge transfer

9 Some houses have been
constructed according to the
guidelines of the building
codes and are more resilient

1 Jolly Harbour is home to the
largest pocket of expatriates.
Residents are financially
stable to implement the
necessary adaptation options

1 Houses are elevated to allow
water to flow without
flooding or damaging the
structure

1 Residential communities are
located near to emergency
shelters, grocers, and
pharmacy

1 Residences in these
communities fall within the
youthful and working age
groups

Level of
Adaptive
Capacity
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Current and

Future Climate
Variability/Change

Sensitivity Analysis Adaptive Capacity Analysis

Level of

Indicator of Sensitivity Sensitivity

Negative
1 Degraded swamp

lands/wetlands are unable
to provide sufficient
protection from storm surge

1 Seagrass uprooted during
past hurricanes

9 Degraded seagrass
community less capable of
breaking waves offshore

1 Runoff from heavy rainfall
results in light limitation
from turbid waters and
affect the growth of
seagrass

MEDIUM

Indicator of Adaptive Capacity

Positive

1 The proposed designation of
the Darkwood and Ffryes
Beach Coastal Reserve to be
approved due to the
excellent coastal landscape-
seascape connectivity from
the diverse and complex
coastal environments of
mangrove wetlands, salt
ponds, beach vegetation,
coastal hedge, marine
seagrass beds, and extensive
wildlife habitat.

1 Greater consideration for
ecosystem and habitat
maintenance with tourism
and other types of
development

Level of
Adaptive
Capacity

Vulnerability

MEDIUM -
HIGH

Negative

1 Most accommodations and
attractions are located along
the coastline and are at an
increased risk of impact
from storm surge

9 Most accommodations and
attractions are dependent
on international travel and
would be affected by the

cancellation of bookings

Positive

1 Some of the tourism
stakeholders are members of
the ABHTA which provides
support to members before
and after storm events

9 Most accommodations are
within 5km of clinics and
emergency shelters should
they be needed

MEDIUM

MEDIUM
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Sensitivity Analysis Adaptive Capacity Analysis

Level of
Indicator of Adaptive Capacity | Adaptive

Current and
Sector Future Climate Indicator of Sensitivit Level of
Variability/Change y Sensitivity

Vulnerability

Capacity

Agriculture
and Fisheries

9 Destruction of coastal
resources due to intense
storms

9 Tourism assets along the
beach are not protected by
mangroves and would not
benefit from the buffer

9 Higher insurance costs

1 Increased cost for beach
protection to counter
coastal erosion

9 Some benefit from the
presence of seagrass

9 Diversification of food source
from both local and
international suppliers

1 Tourism entities are offered
hurricane insurance by at
least two agencies on the
island and have access to
overseas insurance

1 Most stakeholders in the
sector are knowledgeable
about climate change and its
related impacts on the sector

Negative

1 Not all have a disaster
management plan to guide
the mitigation, preparedness,
response or recovery
activities

Negative

9 Damage to crops from
uprooting and saturation of
soils

1 Inability to fulfill the
commitment to buyers
(potential loss of market)

1 Shortage of vegetable and
tuber crops grown in this

darea

Positive

9 Farmers are trained in
climate-smart agriculture like
hydroponics and greenhouse
farming

1 Insurance is available for
farmers to secure their
assets

MEDIUM

LOW -
MEDIUM
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Current and
Future Climate

Variability/Change

Sensitivity Analysis Adaptive Capacity Analysis

Indicator of Sensitivity

9 Death of livestock and small
ruminants reared

1 Loss of capital invested in
farm

9 Damage to irrigation
systems

9 Damage to transportation
routes

9 Damage to boats and gear
owned by fishers

Level of

Sensitivity

Rainfall Extremes

Level of

Indicator of Adaptive Capacity | Adaptive

1 Refurbishment of Urlings
landing site to accommodate
displaced fisherfolk

1 Availability of storage for
gear during storms

1 Alternate income source
from sports fishing

Capacity

Vulnerability

Critical
Infrastructure

1 Increased drying

trend where the
Global Climate
Models (GCMs)
project a 20%
decrease in
annual rainfall,
while Regional
Climate Model
(RCM) project a
25% and 35%
decrease in
rainfall by the
end of the
century

It is projected
that heavy rain
may occur 25%

Negative
1 Flooding affects the base of

the road when they become
waterlogged as fine
unconsolidated base
material is washed away
resulting in potholes

9 High cost of desalination to
meet water needs

1 Localized flooding in areas
where drains have an
inadequate capacity or are
blocked

9 Increased pressure on
health facilities from vector-
bourne disease outbreaks

less frequently

MEDIUM

Positive

1 Plans have been developed
to guide the resilient
construction of roads

1 Stormwater Drainage codes
are in the process of being
developed to ensure climate
resilience, sustainability
considerations are accounted
for and that new drains are
developed with sufficient
capacity

1 Climate change
considerations included in
determining the design and
capacity of drains

1 New facilities will have a
diverse source of power and
water storage at facilities

MEDIUM

MEDIUM
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Current and

Future Climate
Variability/Change

by the end of the
century (RCP4.5
and RCP8.5),
Increases in
rainfall intensity
on extremely
wet days thus
increasing the
probability of
flash flooding
events

Indicator of Sensitivity

Level of
Sensitivity

Indicator of Adaptive Capacity

Negative

1 Improvements are needed in
the types of contracts
awarded to contractors (limit
design and build contracts)

1 More frequent drain cleaning
needed

1 Disaster plan and protocol
not documented

Sensitivity Analysis Adaptive Capacity Analysis

Level of
Adaptive
Capacity

Vulnerability

Droughts are
anticipated to
increase in
intensity with
the probability
of a serious to
severe drought
in Antigua and
Barbuda at least
once a year
being 28.9%.

9 This increases t¢

81.8% over five
years and 96.7%
over a decade.

1 The incidence

and intensity of
droughts are
projected to

Negative
1 Flooding of Jolly Harbour

residences and golf course
1 Localized flood damage to
neighbouring coastal
communities (e.g., Bolans,
Jennings, Johnsons Point)
9 Reduction in rainfall puts a
greater reliance on stored
water in tanks and cisterns
or a reliance on standpipes
9 Increased water demand for
backyard farming

MEDIUM

Positive

1 Some residents have been
able to diversify their
desalination water supply by
installing cisterns or black
tanks

1 New projects are in place to
increase drainage capacity
and fix bridges and roads to
minimize flooding along the
Valley Road

9 The government has also
embarked on a bulk waste
clean-up exercise to limit the
waste entering and blocking
water courses

MEDIUM

Negative

1 Seagrass beds at risk from
increased sedimentation

Negative

9 More extensive mangrove
replanting projects needed
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Current and
Future Climate

Variability/Change

increase in the
future as
average rainfall
declines and
temperature
increases

Sensitivity Analysis Adaptive Capacity Analysis

Level of

Indicator of Sensitivity

1 Increased dissolved
nutrients are carried off to
the sea with runoff resulting
in the proliferation of algae
and epiphytes that impacts
seagrass grow

Negative

1 Reduction in rainfall —
greater strain on water
resources

9 High investment costs to
generate own desalinated
water or to store water for a
large number of persons

1 Reduced rainfall negatively
impacts the aesthetic value
of nature parks

9 Higher demand on water
supply to keep golf field
green

1 Localized flooding on roads
and neighbouring
communities can hamper
tours or delay activities

1 Cancellation of bookings
because of flooding events

1 Cracking and splitting of
pavements

Indicator of Adaptive Capacity | Adaptive

1 Updated legislation to
facilitate environmental
management and the ability
to fine offenders

1 Need greater enforcement
on no-build zones where
wetlands are located

Capacity

Positive

1 Some stakeholders have
been able to invest in smaller
desalination plants for their
properties to improve
productivity

1 Utilization of water-saving
technology

1 Creating channels to direct
water runoff

9 Increasing green areas to
encourage the percolation of
water into the ground

1 Drainage channels have been
installed to help channel
water and prevent pooling
and flooding

Negative

9 Some stakeholders are also
primarily dependent on
desalinated water, provided
by trucks. Few stakeholders

MEDIUM

Vulnerability

MEDIUM
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Current and

Future Climate
Variability/Change

Sector

Sensitivity Analysis Adaptive Capacity Analysis

Indicator of Sensitivity

Level of
Sensitivity

Level of
Indicator of Adaptive Capacity | Adaptive
Capacity

Vulnerability

outside of the main
community utilize treated
water from wells

Agriculture
and Fisheries

Negative

1 Heavy rainfall can damage
cash crops grown

1 High humidity brings
infestation of pests and
diseases, increasing the
consumption of pesticides

1 Livestock and small
ruminants reared require
water more frequently

1 Affects the quality of
exported goods

MEDIUM

Positive
1 Farming associations exist for
poultry farmers and the SW

farmers association

1 Cash crop farmers in the area
operate on a relatively small
scale

1 Farmers trained in climate-
smart agricultural techniques
like hydroponics and
greenhouse farming

1 Insurance is available for
farmers to secure their
assets

1 Several projects have been
established to assist farmers
with irrigation during periods
of low water availability

1 Need to educate farmers on
available insurance for their
assets

1 Access to internationally
funded projects
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Sensitivity Analysis Adaptive Capacity Analysis

Sea Level Rise

ent and
acto s ate
AiCator O e
al'lal alnge
1 Since the 1950s| Positive
sea levels in 1 Buildings constructed on
Antigua and elevated structures or
Barbuda have elevated land are less at risk
risen at a rate of|  of flood inundation
0.06 inches to
0.08 inches (1.6| Negative
to 2.0 mm) per | 1 Facilities located along the
year, with coastline will be at risk of
climate change flooding
expected to 1 Single direct route access to
increase the risk|  St. Johns capital has
for coastal integrity undermined by
Critical inundation undercutting from coastal
Infrastructure By the end of inundation (single lane

the century, sea
level rise is
anticipated to
increase by an
average of
0.52m under
RCP 4.5 scenari
and 0.69m
under RCP 8.5
scenario for
Antigua and
Barbuda

traffic)

1 Flooding of road restrict the
movement of persons

1 Facilities located along the
coastline are more sensitive
to sea level rise because of
beach loss, flooding and
damage and loss of coastal
infrastructure

9 Erosion of infrastructure
support due to higher tides

1 Drainage systems near Jolly

Harbour may become less

dicator or Adap e Capa

Positive

1 Increased focus on acquiring
funding for large-scale
infrastructural projects to
build resilience by the
government

1 Programmes for the
collection of debris are
established

Negative
1 Supporting data to advise

road rehabilitation is limited

1 Setback guidelines for coastal
zones need to be specifically
designed

1 Coastal reinforcement for
protection not constructed

9 Mechanism to control solid
waste in waterways not
implemented

1 No known measures for
protecting/climate proofing
RO plants have been
established

Adap
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Sector

9 Other recent

Residential

Natural
Resources
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Current and

Future Climate

Variability/Change

studies suggest
an upper limit
for the
Caribbean of up
to 1.5 m under
RCP 8.5 scenari

Sensitivity Analysis Adaptive Capacity Analysis

Indicator of Sensitivity

effective and cause more
flooding due to inundation

Level of
Sensitivity

Negative

1 Harbourside homes in Jolly
Harbour are more sensitive
to damage from sea level
rise from inundation

1 Low-lying communities are
at risk of flooding

Level of

Indicator of Adaptive Capacity | Adaptive

Capacity

Positive

1 Some residents have home
insurance

9 Some residents have a
greater financial capacity to
recover from disaster more
quickly

MEDIUM

from the sea by road
network

1 Sensitivity is decreased in
hilly areas (or with increased

elevation

1 Building foundations are at hil22 1 Jolly Harbour community
risk from saltwater intrusion group facilitates the
1 Corrosion of appliances and representation of its
other metal-based assets members
1 Some houses in flood-prone
areas are elevated and built
to code
Negative Positive
9 Light limitation in deeper 9 Approvals for large-scale
waters for seagrass beds development require a
1 Changes in ambient water permit and EIA by law to
chemistry can put support environmental
biodiversity at risk management
1 Poor hydrology to MEDIUM
swamp/wetlands cut off Negative

1 No protective status for
severely degraded wetland
communities
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Current and
Future Climate
Variability/Change

Sector

Tourism

Sensitivity Analysis Adaptive Capacity Analysis

Level of

Indicator of Sensitivity

Level of
Sensitivity

Indicator of Adaptive Capacity | Adaptive

9 Large-scale targeted
restoration projects have not
been noted

Capacity

Negative

9 Accommodations,
restaurants, and attractions
located along the coastline
are more sensitive to sea
level rise because of beach
loss and flooding

9 Accommodations and
restaurants along the
coastline are also more
sensitive to damage and loss
of coastal infrastructure
from inundation

1 Saline intrusion of
groundwater — increased
water expense

1 Loss of beach front (beach
contraction/coastal erosion)
— high costs to replenish

9 Drainage systems become
less effective and cause
flooding upstream

9 Access roads to tourist
resorts affected

9 Larger-scale tourism
establishments are able to

recover faster

Positive

1 Hotels are a part of the
ABHTA which provides
support

1 Building codes have been
revised to guide new
developments once
approved

1 Some have access to
insurance for their facilities

1 Higher financial capacity to
build resilience

Negative

1 Regulations for coastal
developmental control are
relatively new and require
greater enforcement

1 Compensation for
environmental
degradation/habitat loss by
tourism development not
strictly enforced

MEDIUM

Vulnerability

LOW -
MEDIUM
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Agriculture
and Fisheries
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Current and

Future Climate
Variability/Change

Sensitivity Analysis Adaptive Capacity Analysis

Level of

Indicator of Sensitivity Sensitivity

Negative

1 Saltwater intrusion into
agricultural lands (soil
salinization)

9 Negative impact on food
security

1 Impact on the quantity of
supply to buyers

1 Increased freshwater

MEDIUM

Indicator of Adaptive Capacity

Positive
1 Potential for diversification of
farming techniques provided

by training
1 Government support through
the Ministry of Agriculture

Negative

1 Insufficient mechanisms/

Level of
Adaptive
Capacity

Vulnerability

MEDIUM

Critical
Infrastructure

scarcity programmes to facilitate
freshwater acquisition and
storage for irrigation
Increased Temperatures
1 Itis anticipated | Negative Positive

that Antigua
and Barbuda,
will experience a
warming trend
through to the
end of the
century.

1 Temperature
increases are
expected for all
seasons of the
year and an
increase in both
warm days and
nights

9 Increased pressure on
utilities due to increased
demand for cooling

1 Increased dependence on
RO facilities

9 Risk of limited water
availability in schools and
health facilities

9 Increased pressure on
medical facilities from
disease outbreaks

1 Thermal expansion of piers

1 High temperatures can
contribute to the softening,
cracking, and splitting of

1 Essential facilities equipped
with water storage tanks or
cisterns

1 Some critical facilities have
solar power to offset
increased energy demand for
cooling

1 Several standpipes in the
community allow for water
catchment if needed

1 Installation of new units at
the reverse osmosis water
plant at Ffryes Beach to
alleviate the water woes and
to provide water consistently
on a 24-hour basis

MEDIUM MEDIUM
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Sensitivity Analysis Adaptive Capacity Analysis
Level of
Indicator of Adaptive Capacity | Adaptive

Current and
Future Climate
Variability/Change

Level of Vulnerability

Sensitivity

Sector

Indicator of Sensitivity

Residential

Natural
Resources

1 GCMs project ar|
increase in

pavements and roads,
compromising their integrity

temperature of
.48 t0 0.56°C by
the end of the
2020s and 0.83
3.05°C hy the
end of the
century.

1 A warming trend
is also projected
for the sea
surface
temperatures
(SSTs), where
under a
GodzaAy S
dza dzI £ & (
SSTs are
projected to

Positive

9 The local area is not
exposed to frequent lock-
offs compared to the rest of
the island even during
drought periods

Negative

1 Increased expenses on

Capacity

Positive

1 Residents have invested in
storage tanks and/or cisterns
to ensure water is available
for their personal use during
lock-off periods

1 Persons have indicated that
they use community stand
pipes to collect water when

increase by
1.76°C (£ 0.3®)
per century in
the Caribbean

drinking water baISRUEHY: there is none at their homes AIEEIEY MEDIUM
1 Heat waves affecting 1 Backyard farmers have had

residents to switch to planting more
1 Increased energy demand drought-resilient crops and

from higher AC usage hand watering
1 Hygiene may become 1 Some residents practice

compromised leading to rainwater harvesting to fill

diseases or outbreaks storage tanks for emergency

use

Negative Negative
1 Increased sea temperatures 1 No plans or systems in place

may alter seagrass growth, to adapt to an increase in sea

depth range and distribution surface temperature
1 Further drying of detached MEDIUM MEDIUM

swamp/wetlands which
increases saline
concentration levels

1 Further loss of mangroves
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Current and

Future Climate
Variability/Change

r . o
Secto Indicator of Sensitivity

1 Loss of flora due to limited
water availability

1 Migration of species to
locations or nearby
countries where water is
available

Sensitivity

Negative

1 Increased energy demand
for cooling

1 Heat waves can cause
discomfort and affect
yachting and other outdoor
activities

1 Increased pressure on
resources as the number of
persons at beaches and
using pool facilities increase

1 Reduced productivity of
staff from heat-related
stress

9 Heat-stress on forested
attractions and forested
trails

9 Increased probability of
wildfires

Tourism

Negative

9 Increased heat stress on
plants
9 Heat stress on livestock

Agriculture
and Fisheries

Sensitivity Analysis Adaptive Capacity Analysis

Level of
Adaptive
Capacity

Level of Vulnerability

Indicator of Adaptive Capacity

Positive

1 Some tourism entities have
been able to diversify their
energy supply with the use of
solar panels

1 Most stakeholders have also
included energy-saving
fixtures within their business

1 Stakeholders are diversifying
their desalination water
supply by investing in their
desalination plants to
improve productivity

1 Some stakeholders have a
diverse tourism product and
are not solely dependent on
the beach/snorkelling/water
sports activities.

1 Use of grey water recycling
to reduce water demand

Positive

1 Farming associations exist for
poultry farmers and the SW
farmers association to build

MEDIUM

MEDIUM

LOW -
MEDIUM

MEDIUM
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Current and

Future Climate
Variability/Change

Sector

Indicator of Sensitivity

9 Increased demand for
irrigation water

1 Increased cost to obtain
water

9 Increased need for water
storage

Level of
Sensitivity

Sensitivity Analysis Adaptive Capacity Analysis

Level of

Indicator of Adaptive Capacity | Adaptive

Capacity
their capacity to adapt to
climate risks

1 Farmers have had to switch
to planting more drought-
resilient crops (diversifying
crop varieties via root crops
to be more resistant to
weather changes)

1 The government has assisted
in water storage (30 farmers
benefitted)

1 Diversifying the food supply
by investing in mariculture

1 Several projects in
established to assist farmers
with irrigation during periods
of low water availability

1 Need to educate farmers on
available insurance for their
assets

1 Access to internationally
funded projects builds their
capacity to adapt to climate
risk

1 Cash crop farmers in the area
operate on a relatively small
scale
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3.4 SWOT for Climate Change Adaptation Planning

STRENGTHS

Prime tourist area which
includes a variety of
activities, including yachting,
golfing, scuba and other
recreational activities as well
as many resort stay and
restaurant options

Good landing site for
fisherfolk

A local area plan has been
developed for the St. Mary’s
Parish which can be used to
guide detailed adaptation
planning for the Jolly
Harbour-Johnsons Point
Area

There are existing studies
that can be used to provide
information on the assessed
vulnerabilities in the local
area and developed hazard
maps

The parliamentary
representative for the area
who is enthusiastic about
preserving the economic
and environmental functions
of the area

Adequate water source from
watershed and RO plant

WEAKNESSES

No dedicated statutory body to
oversee development control
within the local area; oversight
responsibilities of the DCA
shared with the rest of the
country

Physical topography increases
development pressure along the
coastline and the construction
of alternative access routes
(currently only one direct access
road)

Economic activity in the area is
heavily tourism driven and is
therefore highly vulnerable to
external shocks

Decrease in fishers and farmers
who operate in the area
Development has affected the
hydrology of salt ponds,
swamps, and mangrove
ecosystems

Tourism development
sometimes inadvertently
displaces other resource users
There are a number of beach
front properties in the Jolly
Harbour and along the various
bays/beaches that are at risk of
being impacted by climate
change

Existing social disparity between
small and large tourism
businesses as well as other
resource users

-)leks

OPPORTUNITIES

With the finalization of the
national ocean policy, efforts
to engage in mariculture can
get underway to diversify
economic activities in the
area

Continued training,
sensitization and capacity
building to ensure
efficiencies in adaptation
planning at the national and
local level and to understand
climate risks

New developments can
incorporate the
requirements to be outlined
in the local area plan

Ability to ensure new
drainage systems are of a
suitable size and capacity to
minimize flooding issues
Regulation of sustainable
development.

THREATS

Climatic impacts like flooding,
beach erosion, drought,
hurricane and rising sea
temperatures which affect the
business operations, tourism
activities, waterfront
properties, critical
infrastructure, and natural
ecosystems in the area

Sea swells impact consistency
in RO Plant operations

Sand mining

Limited development control
and poor development
practices without
consideration for the impact
on drainage patterns and
public beach access

Limited corporation in
implementing adaptation
initiatives from tourism
stakeholders

Limited inter-agency
communication on behalf of
the area

Lack of legislative support for
these processes/limited
compliance with existing
legislation

Salt-water intrusion during
prolonged drought affects
water quality for farmers
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3.5 Existing A daptation Options

The following are climate change adaptation initiatives that have been shared by stakeholders consulted which are
either in discussions, ongoing or have been completed and benefitted residents and business operators within the
Jolly Harbour to Johnson’s Point Local Area.

Adaptation measures supporting the agriculture sector are being undertaken through ongoing work led by
international partners. Some of these projects include:
9 lICA Efficient Low-Cost Irrigation & Water Saving Techniques Project
IICA Youth Farm Programme
CARDI Seed Production and Management Programme
CARDI Roots and Tubers Programme
CARDI Climate Smart Agriculture and Knowledge Management Training
CARDI Livestock Feed Program
FAO Green Climate Resilient Agriculture Workshops

= =4 -4 8 —a -9

I FAO and UNWomen Women in Agriculture Empowerment Programme
30 water tanks distributed to farmers in the Jolly Harbour-Johnsons Point area
Water storage project involving the implementation of storage ponds on farmlands
Expansion of the Ffryes Beach Reverse Osmosis Plant: to alleviate drought issues, the RO Plant has been
expanded by an additional 400,000 gallons per day, thus increasing the daily production of the plant to
900,000 gallons per day. The project was completed with grant funding from the Government of Japan and
doubled the capacity of the plant.
Green Hotels: A number of tourist properties in Antigua are considered to be “green” hotels with some
receiving global certifications like the Green Globe, Earthcheck and Tripadvisor Green Leaders certification.
Hotels in the area like Keyonna Beach and Cocos Hotel are considered green hotels.
The Sustainable Tourism Development Plan: This plan has been in place since 2017. The Tourism Master plan
outlines the operations for the industry to adopt environmental and sustainable operations while balancing
tourism development needs. Through the Plan, Antigua will continue to enjoy the competitive advantages of
an attractive environment, a stable government that is actively involved in the tourism industry, an
advantageous tax regime for tourism investment, and a key geographic location in the Caribbean near source
markets such as the U.S. It will also help to raise the profile of Antigua, to generate employment and
economic growth by creating value for the country’s assets.
Climate Smart Agriculture Training: Training in Climate Smart Agriculture is done with the Gilbert’s
Agricultural Rural Development Center and the Agricultural Extension Division and they have put training
programs in place to support local farmer resilience to the threats of climate change.
Communication Agri Extension App: In 2020, the Ministry of Agriculture launched the Information
Communication Agri-Extension App which is designed to provide farmers and others within the sector to
access agriculture-related information.
Road Infrastructure Rehabilitation and Reconstruction Programme: Valley Road is one of the locations that
has been selected for rehabilitation work under the Rehabilitation and Reconstruction Loan Project led by
the Project Implementation Management Unit (PIMU).
Transformation of the Finance Sector to meet the needs of Climate Change — Insurance and resilience in the
fisheries and agriculture sectors of Antigua and Barbuda: provide the enabling environment for the
alignment/development of the specific products from the private financial sector (i.e., banking and
insurance) to de-risk climate-resilient development for the fisheries and agriculture sectors in Antigua and
Barbuda.
Establishment of the Blue Economy — considerations for mariculture are being deliberated to diversify the
fishing industry in this and other suitable areas along the Antiguan coastline.
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4 LOCALL AREAL ADARPTATIONNPEPANN (LAAR) FOR
JOLILY HARBOUR TOIOHNSONSSPAINT

This Local Area Adaptation Plan (LAAP) for the Jolly Harbour to Johnsons Point Local Area in Antigua sets a
strategic framework for guiding and integrating the efforts of national and local government, local
development corporations, civil society, businesses, and the international community in strengthening the
local area’s capacity to adapt to climate change between 2023 and 2033. This LAAP provides a set of
implementable actions identified by multiple stakeholders as being key to reducing experienced and
projected climate impacts in the most vulnerable areas along the Jolly Harbour to Johnsons Point Local
Area. It also presents a combination of cross-sectoral interventions to strengthen the capacity of the
institutions that will play key roles in planning the adaptation actions and integrating these adaptation
considerations into current and future development agendas, plans, programmes, and projects. This LAAP
serves as a living document that should undergo periodic revision and modification, where needed. The
adaptation options and strategies included in this LAAP identify indicative lead institutions. The period for
implementing the measures, within the LAAP 2023-2033 cycle will be contingent on the availability of both
the financial and technical resources required to implement and execute the actions outlined.

4.1 LAAP Function and Audience
The LAAP has been formulated to:

1. Inform the process of planning, coordinating, and implementing actions urgently needed
throughout the Jolly Harbour to Johnsons Point Local Area to prepare for, and cope with, the
impacts of climate variability and change in the medium and long term and, when possible, tap into
opportunities to address climate change.

2. Guide the integration of climate change adaptation considerations into ongoing, planned and
emerging decision-making processes developed for the Jolly Harbour to Johnsons Point Local Area
in areas that are deemed most vulnerable to climate impacts by stakeholders, i.e., critical
infrastructure and facilities, the built environment and residential communities, natural
ecosystems, tourism and local businesses, as well as agriculture and fisheries.

3. Raise awareness on climate change projections, vulnerabilities, challenges and proposed solutions
to promote action for the Jolly Harbour to Johnsons Point Local Area, and encourage collaboration
between, ministries, departments, parliamentary representatives and inter-ministerial committees
to support the integration of climate change adaptation considerations in all decisions made on
ongoing and new development activities, programmes, projects and investments for the Jolly
Harbour to Johnsons Point Local Area between 2023 and 2033.

4. Be an instrument for the mobilisation of resources. The priority measures recommended can be
included in projects to be presented to, and funded by, regional and/or international climate
finance sources and can also be used by long-standing donor agencies to identify activities to
support, based on their own funding priorities and preferences. It is also expected that, where
possible, national resources will be allocated to adaptation as these considerations are increasingly
included in national development policies, plans and programmes.
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The LAAP targets both national level policy makers and local technical officers and representatives across
the relevant ministries and departments as well as non-governmental actors that can partner with the
government in building climate resilience (NGOs, environmental groups, community associations, civil
society, the private sector, among others). It also targets regional and international partners and donor
agencies interested in making technical and financial contributions for the execution of the adaptation
measures listed as priorities for building overall climate resilience in Antigua and Barbuda. The LAAP offers
targeted guidance to government/parliamentary representatives for the Jolly Harbour to Johnsons Point
Local Area. However, it is expected and highly recommended that during the execution of the overall
National Adaptation Plan (NAP) for Antigua and Barbuda, that efforts are made to coordinate and
collaborate in climate change and development-related actions which directly or indirectly involve the Jolly
Harbour to Johnsons Point local area. This will allow for identifying and building on synergies, increasing
cross-sectoral adaptation benefits and accelerating the achievement of the local area adaptation plan
objectives.

Although the LAAP will be spearheaded by the government, effort should be placed on encouraging the
establishment of standards to private property and business owners to consider incorporating resilience
planning as a part of the development process for their own properties in order to reduce the impacts of
climate change.

4.2 Goal and Obijectives

The following adaptation goal and objectives help to provide a structure for the next steps, by clearly
defining what the local area stakeholders would like to achieve through adaptation actions. The success of
this LAAP will be reliant on the degree to which the overarching goal is accomplished to yield actual climate
impact risk reductions.

To educevulnerability to climate changarengthen resiliencenproveawarenessand human and
institutional capacitio climate change adaptationtheJolly Harbour to Johnsons Pdotal area.

4.3 Guiding Principles and Cross-cutting Themes

This LAAP is aligned in particular with the National Communications (NCs) to the UNFCCC, and the guides
and plans recently developed to advance the overall NAP process. As such, the development of this plan
has retained some of the same fundamental principles and cross-cutting themes of the NAP which include:

Ownership LAAP should be integrated into sectoral policies and plans so that the entire
government and key local stakeholders commit to and takes ownership of climate-resilient
development.

Considerations odemography, gender and social inclusitie LAAP and the recommended
actions will take into account the differentiated impacts of climate change on men, women,
children, the indigent, the elderly, informal business operators, and other potentially vulnerable
groups.
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Climate measures that are suitable atibeallevel The LAAP will facilitate meeting urgent climate
adaptation needs and advancing medium- and long-term adaptation and resilience-building
measures so that they are adapted to local and national conditions and needs.

The wholeof-government approaciThe LAAP will seek to benefit from financial climate change
investment and sustainable resources to ensure optimal implementation of the priorities identified
by the relevant stakeholders.

Integration of climate, resilience and livelihoods approachies LAAP will guide the
implementation of climate change adaptation (CCA) measures within the Jolly Harbour to Johnsons
Point Local Area in an integrated manner in order to promote the effectiveness and efficiency of
the plan’s implementation. By integrating climate resilience into livelihoods, integrated
interventions contribute to economic growth and environmental and socio-economic benefits.
Climatesensitive planning and budgetirthie LAAP, through the NAP, will identify entry points and
guide the integration of CCA considerations into sectoral planning and budgeting processes as part
of the focus on mainstreaming CCA in day-to-day governance processes.

Community stakeholdenvolvementthe LAAP intends to identify and implement community-
centred and -led approaches whereby communities are empowered to strengthen their adaptive
capacity and improve coping mechanisms for long-term climate resilience.

The ecosysterhased adaptation approachhe LAAP identifies implementation pathways that
strengthen the resilience of biodiversity and ecosystem resources, and takes a systemic approach
to adaptation with respect to natural capital.

The adaptation approach to reinforce the resiliendeaafl area communitie® climate change
climate change can have negative impacts on infrastructure and access to services which
emphasizes the need for resilience building.

Innovation The LAAP will provide innovative tools and techniques to improve efficiency and
implementation in order to maximize the impact of priority actions.

These basic principles will be integrated into the LAAP which will form a part of the overall NAP process and
will serve as the basis for the ensuing recommendations.

4.4 Priority Adaptation Areas and Strategic Objectives
Each of the following represents adaptation priorities that have been developed to address climate risk
across Antigua, as outlined in the island’s GCF Country Programme?’:

Improving water securibtAntigua and Barbuda must approach 100% reverse osmosis as droughts
are becoming more frequent and lasting longer. There is also a need for additional on-site water
storage for community buildings (e.g., schools and clinics) to decentralise supply and build
resilience when centralised supplies are disrupted by extreme climate events.

Improving energy sector resilienthe country already has approximately 40% redundancy at the
national level via back-up diesel generators. The backup energy is primarily in the business sector.
One of the resilience targets is a 60-70% increase in renewable back-up energy systems in
vulnerable homes and for community businesses over a four-year period to build resilience, as the
centralised power supply can be disrupted for weeks due to extreme climate events.

17 GCF. 2022. Antigua and Barbuda Climate Change Country Programme 2020.
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Increasing flood and hightensity hurricane resilienofthe national grid infrastructure.
Increasing resilience of buildin@e revised Building Codes for climate resilience will establish
guidelines for the construction of new buildings or upgrading of existing buildings that can
withstand Category 5 hurricanes. As a key area of concern for Antigua and Barbuda, financing
should be secured for this response, particularly at reasonable rates for private homes and
businesses.

Improving protection of beaches and coastal ar@hs DOE has not yet conducted a significant
assessment in this area. The overall national adaptation plan (NAP) is intended to provide more
details on the impact of sea level rise as well as storm surge.

Protecting watersheds and waterwagseduce flooding and control surges in vector populations
(e.g., mosquitoes).

The list below represents the climate adaptation options for the Jolly Harbour to Johnsons Point Local Area.
These priorities have been compiled based on the climate risks and vulnerabilities identified for the local
area, and inputs from local and government stakeholders with a vested interest in the local area. The
adaptation options were validated and prioritized during a Stakeholder Validation Workshop that was held
in November 2022. Contact was made with other stakeholders who were unable to attend the session to
contribute to the process.

These priorities are expected to be updated, developed or revised as the LAAP process evolves, and as
additional vulnerability and risk assessments are completed, and new information becomes available. In
summary, the prioritized adaptation options are as listed below:
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Based on consultations and a review of the risks across the local area, the following strategies and
technigues may be considered as a part of the efforts to climate-proof and build resilience in the most
vulnerable sectors and assets in the Jolly Harbour to Johnson Point local area:

Climate-proofing utilities

Elevating or relocating important electrical equipment to protect them from flooding

Installing smart grid technologies and switches that can redirect power to undamaged sections of
the powerline whilst isolating problem areas. Smart grids can also allow utilities that are faced with
storm damage to use that data to successfully identify and quickly respond to problem areas in
much quicker timeframes.

Burying transmission and distribution lines, where feasible.

Reinforcing or replacing above-ground poles with more robust alternatives to reduce storm and
heat damage.

Implementing ‘demand-response’ programs to help make the grid more flexible and resilient
during heat waves and periods of high demand.

Improving grid reliability and efficiency by expanding transmission capacity, and integrating energy
storage, particularly during periods of high usage.

Installing more efficient conductors to reduce ‘stress’ on adjacent sections of the grid to further
improve overall grid efficiency during periods of demand.

Resilient RO Plants

Reduce energy usage and the resultant carbon footprint of reverse osmosis plants by adopting
renewable sources of energy to power both reverse osmosis plants.

Upgrading the membranes, pump and energy recovery technologies used.

Replacing most of the metal desalination plant equipment and piping with high-quality, non-
corroding plastic equipment and piping, or with non-corrosive grade steel.

Establish a plant-specific emergency action plan with protocols, particularly for hurricanes/storms,
that includes a detailed list of physical preparations, timelines, and communication directives.
Ensuring that operators have satellite phones to communicate if cell towers become
unresponsive/damaged during an extreme event.

Long-term monitoring programs that characterise seawater quality should be conducted at the
plant intake site(s).

Climate-proofing roads (against flooding and high temperatures)

Build flood-barriers

Adjust the bituminous mixture design (consider the use of binders with higher softening point,
including polymer modification of bitumen, and the selection of stronger aggregate skeleton)
Adjust the structural design of sidewalk pavements to make them flexible, semi-rigid and
rigid/composite by design.

Greater use of concrete due to its higher temperature resistance and other advantages like its
longer lifespan, possibility to bear an increased load, and lower need for maintenance.

Changing the design of concrete pavement mixtures to reduce the amount of water required.

Use of permeable pavements which allows water to be stored in the pavement structure and
infiltrated into the soil or discharged by a drainage system.
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Use of porous top layers that can facilitate the drainage of the water to the sides of the road and
prevent aquaplaning.

For concrete surfaces, consider using higher cement contents and lower water to cement ratios.
Consider the use of hydrophobic coatings suitable for use at the micro-mechanical and or
pavement surfacing level.

Road maintenance must also be taken into account and should include all maintenance services,
like cleaning and maintenance of drainage systems, removing of debris, cleaning of roads, and
pruning of brushes.

Increasing the capacity of ecosystems for protection

Mangrove wetland and seagrass rehabilitation for areas that have been degraded from
anthropogenic activities to maintain ecosystem functioning

Vegetation replanting along roads in flood-prone areas can help to minimize the impact by acting
as buffers and also protect roads from direct sunlight. Vegetation should be planted at a sufficient
distance from the road.

Climate-proofing homes and businesses

Integrate the use of renewable energy to decrease the load demand for power from the grid
Construct and renovate according to the revised national building code

Diversify options for water supply and/or expand current sources to reduce the risk that water
supply will fall below water demand

Construct buildings in flood-prone areas on pillars/stilts or construct them within waterproof
foundation systems

Climate proofing bridges

Consider the design, construction and management of bridge structures to withstand higher
occurrences of flooding, erosion and temperature fluctuation.

Climate-proofing waterways, pipelines and drainage systems

Consider widening water-retaining structures

The design for culverts should be adjusted to accommodate higher water volumes within a short
period of time.

Consider the use of intensity-duration-frequency curves to define the capacity design of the
drainage system, which takes into account the influence of climate change and future climate
scenarios.

Climate-proofing critical/emergency facilities

Diversify options for water supply and expand current sources to reduce the risk that water supply
will fall below water demand

Increase water storage capacity

Plan and establish alternative or on-site power supply

Install stormwater pumps for backflow prevention

Sea-level rise and coastal storm surges can cause wastewater outlets to backflow. To prevent this,
stronger pumps may be necessary.
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Climate-proofing Tourism assets

Adherence to coastal setbacks

Implementation of beach nourishment measures

Diversify options for water supply and expand current sources to reduce the risk that water supply
will fall below water demand

Increase water storage capacity

Finance and facilitate systems to recycle water. Greywater frees up more finished water for other
uses, thus expanding the supply

Consider installing renewable energy supply

Install stormwater discharge trenches/channel and/or pipes

Climate-proofing Marinas

Install stormwater culverts/pipes to channel water away from assets

Install stormwater pumps/pipes that pump water away to prevent flooding. Where there are
already pumps, measures can be taken to increase the strength of these pumps for backflow
prevention since sea-level rise and coastal storm surge can cause water outlets to backflow.
Install wave attenuators such as bulkheads and seawalls—to combat sea level rise, flooding, and
increased wave action from extreme weather

Develop site-specific plans that account for meteorological conditions, climatic hazards,
orientation, coastline dynamics, bathymetry and sediment regime

Adopt a managed adaptive approach that acknowledges uncertainty and encourages appropriately
managed flexible and adaptable designs

Other measures relevant to the Jolly Harbour to Johnsons Point local area

Implement watershed management to include a range of policy and technical measures that
focuses on preserving or restoring vegetated land cover in a watershed and managing stormwater
runoff to help mimic natural watershed hydrology, increase groundwater recharge, reduce runoff
and improve the quality of runoff.

Implement saltwater intrusion barriers by injecting fresh water into aquifers to act as a barrier,
while intrusion recharges groundwater resources.

67



Final Local Area Adaptation Plan for Jolly Harbour to Johnsons Point: 2023-2033

Based on these priority areas, the following strategic action plan was developed for the Jolly Harbour to
Johnsons Point Local Area:

STRATEGIC OBJECTIVE 1 STRATEGIC OBJECTIVE 2
Building coastal resilience to hurricanes Eliminating future losses from flood
and tropical storm impacts through hazards through strengthening critical
improved coastal zone management and infrastructure and building institutional
climate adaptation action/measures capacity

\ 7 N J
C N\ 2

STRATEGIC OBJECTIVE 3 STRATEGIC OBIJECTIVE 4
Enhancing resilience to drought hazards Mainstreaming considerations for future
and warmer temperatures sea level rise

& J € 2/

Figured-1: Strategic objectives for the LAAPtFarJolly Harbour to Johnsons Pdaiatal Area

Each strategic objective has corresponding cross-cutting outcomes aimed at establishing and managing
activities geared towards addressing climate adaptation based on the main climatic hazards affecting the
area. The eleven (11) outcomes and associated outputs for the Jolly Harbour to Johnsons Point LAAP 2023-
2033 are summarized below:
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STRATEGIC
OBJECTIVE 1

STRATEGIC
OBJECTIVE 2

STRATEGIC
OBIJECTIVE 3

STRATEGIC
OBJECTIVE 4
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OUTCOME 1:Improved protection from wind damage and impacts from
storm surges through the implementation of offshore and nearshore
protective infrastructure.

OUTCOME 2: Enhanced and rehabilitated marine ecosystems that provide
greater coastal protection from storm surge and wave erosion.

OUTCOME 3: Improved critical infrastructure and buildings with reduced
susceptibility to impacts from hurricanes and storm surges in coastal
communities such as Jolly Harbour, Bolands and Johnson’s Point .

OUTCOMIE 4: Increased uptake of climate/ hurricane risk insurance schemes
by local farmers and fishers, and businesses

OUTCOMIE 5: Increased capacity of drainage infrastructure within Jolly
Harbour, and along Valley Road to better channel stormwater, improve solid
waste management and reduce the incidence of localized flooding

OUTCOME 6: Improved solid waste management practices within at-risk
communities in Jolly Harbour, Bolands, Jennings, and Johnsons Point

OUTCOME 7:Expanded water storage capacity

OUTCOME 8: Increased uptake of drought risk insurance schemes by local
farmers

OUTCOME 9: Increased uptake of renewable energy and climate-smart
technologies by businesses and households in the Jolly Harbour to Johnsons
Point area

OUTCOME 10: Improved critical infrastructure and buildings with reduced
susceptibility to impacts from higher mean sea levels

OUTCOMIE 11: Established enabling environment for the expansion of and
investment in the Blue Economy Sector in the Jolly Harbour to Johnsons
Point Area

Output 1.1: Coastal engineering study to evaluate and recommend the most feasible coastal and offshore
protection measure commissioned
Output 2.1: Restoration of degraded wetlands /mangroves in the vicinities of Darkwood Beach, Turner’s Beach and )
the Valley Church Bay areas
Output 2.2: Restoration of seagrass bed in the nearshore zone along Jolly Harbour, Ffryes Beach to Fort Johnston’s
Point Y,
Output 3.1: Approval of the revised building code which accounts for the growing threats posed by hurricanes, h
increased flood risks, and drought resilience
Output 3.2: Renovation of existing critical facilities such as emergency shelters, schools and health facilities that
are at risk from wind damage and coastal flooding (include health centers in Bolands and Johnson’s Point, the
Ffryes Beach RO Plant, Jolly Harbour Gas Station, St. Mary School and Valley Church).
Output 3.3: Powerlines and communication networks along the Valley Road and in Jolly Harbour and Bolands
relocated underground to protect against wind and flood damage. Y,
~
Output 4.1: Feasibility Assessment for the establishment of a climate risk insurance scheme,
Output 4.2: Sensitisation on the new climate or hurricane risk insurance scheme that fosters the uptake for the
farming, fisheries, resort and local business sectors
_/
Output 5.1: Expanded and improved network of drains, canals, and waterways throughout Jolly Harbour to
Johnsons Point
Output 5.2: Retrofitting at-risk sections of Valley Road (e.g., the segment in the vicinity of the Darkwood Pond) to
protect against future flood impacts and coastal erosion
Output 6.1: PR campaign around best practices for household solid waste management in Jolly Harbour, Bolands, )
Jennings, and Johnsons Point
Output 6.2: Recycling services provided for businesses and Jolly Harbour residences to collect plastics, metals, and
other forms of solid wastes. )
Output 7.1: Develop measures like tax incentives to encourage local businesses and resorts to invest in micro-scale )
desalinization technologies to reduce the pressure of other desalination plants in the area
Output 7.2: Put measures in place to reduce non-revenue water losses from the existing water piping network
Output 7.3: Implementation of new initiatives to increase the use of grey water in business and tourist
establishments along the local area
Output 7.4: Provision of water storage system to residents in vulnerable households in Bolands, Jennings, and
Johnsons Point to assist during times of drought y.
Output 8.1: Setting up a climate or drought risk insurance scheme tailored for localfarmers J
. N
Output 9.1: Incentivized uptake of solar energy
Output 9.2: Implementation of projects to facilitate technology transfer in the agriculture sector to build resilience
to drought and heat impacts (e.g., water storage, hydroponics and drought-resistant crops) )
Output 10.1: Expanded, reinforce and/or elevated road network to reduce the risk of coastal inundation and loss
of prime coastal lands
Output 10.2: Coastal engineering study that evaluated and recommended the most feasible coastal and offshore
protection measure commissioned followed by implementation
Output 10.3: Planned coastal retreat for certain key infrastructure and assets where feasible y,

Output 11.1: Blue economy jobs are promoted where feasible to explore benefits from a growing marine resource ]
base

Figured4-2: Summary of the strategabjectives and associated outcomes and outputs fakdg Harbour to Johnsons PQAAP
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Table4-1: Results framework fathe Jolly Harbour to Johnsons Paiotal Area Adaptation Strategy and Action Plan

. Means of .
Adaptation : P Baseline Target .
. Outcomes Outputs Indicator Verification Assumptions
Measures/Actions -
(MoV) Value ~ Year Mid-term
STRATEGIC OBJECTIVE 1: Building coastal resilience to hurricanes and tropical storm impacts through improved coastal zone management and climate adaptation action/measures
Coastal adaptation Outcome 1 Output 1.1
measures aimed at Improved Coastal
protecting at-risk protection from | engineering study Inter-ministerial
communities, W'nd ciarfnage and |to evaluateda:hd and multi- Plans should be
h Impacts from recommend the agency meeting made for the
|nfra_structure, storm surges most feasible Completed Study reports The study should implementation | Qualified consultants are
tourism and other through the coastal and and A 0 2023 | be completed by of the outsourced and studies are
key local sectors implementation offshore Recommendations Contracts and 2025 recommendatio | completed in atimely
against impacts from | of offshore and protection other project ns by 2026 manner
hurricanes and nearshqre measure documents
storm surges. protectwe commissioned.
infrastructure.
Promotion of Outcome 2 Output 2.1 Inter-ministerial
ecosystem-based Enhanced and Restoration of and multi-
) . ) By 2024 the
adaptation measures | rehabilitated degraded agency meeting ) By 2027
) ) baseline of what
to increase coastal marine wetlands reports ) wetland/
" ) exists should be
resilience to hazards | ecosystems that /mangroves in Area of wetlands/ TBD once the ) mangrove
. ) ; e . ) determined and )
associated with provide greater the vicinities of mangroves Baseline Study baseline study 2023 the wetland/ restoration and
hurricanes, and coastal Darkwood Beach, | restored is completed manerove monitoring
tropical storms. protection from Turner’'s Beach Contracts, g . activities should | Qualifies consultants will
restoration
storm surge and and the Valley MOUs, and o ) be completed be engaged to undertake
> ) activities begin o
wave erosion. Church Bay areas. other project the activities
documents
Output 2.2 Inter-ministerial Governance structure and
Restoration of and multi- policy environment will be
seagrass bed in agency meeting By 2024 the used to guide restoration
: By 2027 o
the nearshore reports baseline of what seanrass activities
zone along Jolly TBD once the exists should be 8 .
Area of seagrass ) ) A restoration and
Harbour, Ffryes Baseline Study baseline study 2023 determined and o
bed restored A monitoring
Beach to Fort is completed the seagrass o
A ; > activities should
Johnston’s Point. Contracts, restoration be completed
MOUs, and activities begin P
other project
documents
Climate-proofin Outcome 3 Output 3.1 - Inter-ministerial The updated building code
. P J - P Finalized and ) ) By 2023 the By 2024 the ) P g
existing Improved critical | Approval of the ) and multi- Revised Draft o . is robust enough to
. . . . approved revised ) A building code building code ) .
infrastructure and infrastructure revised building . . agency meeting National 2023 withstand impacts from
. - ; national building S should be fully should be
essential and buildings code which codes reports Building Codes approved mandated for extreme weather events
buildings/facilities with reduced accounts for the PP
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susceptibility to
impacts from
hurricanes and
storm surges in
coastal
communities
such as Jolly
Harbour, Bolans
and Johnson’s
Point.
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growing threats
posed by
hurricanes,
increased flood
risks, and
drought
resilience.

Published policy
documents

Ministerial
presentations

Mid-term

use by law for
all contractors

Building code is accepted
and adhered to by all
stakeholders

Output 3.2
Renovation of

existing critical
facilities such as
emergency
shelters, schools
and health

facilities that are ~ministeri
) ) The number of Inter m@sterlal Some facilities By 2024 after the By 2032,
at risk from wind - - and multi- . . renovation
critical facilities agency meetin are being passing of the activities should | Adequate funds are
damage and that are renovated reg ortys g renovated, updated building be completed mobcillized to support
coastal flooding | is in line with P including a 2022 | code, renovation mp . PR
) . > . on critical infrastructure projects.
(include health updated hurricane health facility, activities should - )
i hazard-resistant Contracts and olice station begin on critical facilities with
centersin - other project polcs o &n weak
Bolands and code guidelines. documents and fire station facilities infrastructure
Johnson’s Point,
the Ffryes Beach
RO Plant, Jolly
Harbour Gas
Station, St. Mary
School and
Valley Church).
gutpult. 33 . L?ngth/p[oportlon Intgr-m:msterlal 12025 509% of Adequate funds are
owerlines an of powerlines and multi- ' Y %0 By 2032 90% of | mobilized to support
communication placed agency meeting ) the powerlines ) ) )
Powerlines and ) powerlines are infrastructure projects.
networks along underground reports o 2022 | cable network s
communication placed
the Valley Road bles h placed undereround
and in Jolly Contracts and ;a esl avz underground g Qualified contractors are
Harbour and other project unjtjrn foi%ed in outsourced and projects
Bolands Length/proportion | documents Somge areas By 2029 90% of By 2032 90% of | are completed as specified
relocated of Published policy 2022 the telecommunica | andina timely manner
underground to | telecommunicatio | documents telecommunicatio | tion are placed | With no to minimal

protect against

n cable network

n cable network is

underground

overruns.
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Mid-term
wind and flood placed Ministerial placed
damage. underground presentations underground
Percent of
By 2029 50% of
damage to Damage tf\w/e % By 2032 90% of
powerlines and g R powerlines are Damage Assessments are
- Assessment telecommunicatio
communication ) reported conducted for all sectors
. Reports 0 2026 n cable network is )
infrastructure undamaged and infrastructure and
. reported . .
from hurricanes following a reported nationally
and storms per undamaged storm
annum following a storm
Promotion of Outcome 4 Output 4.1 Adequate uptake of risk
climate risk transfer Increased uptake | Feasibility By 2023, the insurance schemes to
financing of climate/ Assessment for commission make them viable and
mechanisms to hurricane risk the New climate risk contractor to sustainable.
protect at-risk insurance establishment of | Parametric-based insurance Non-Climate develop an 2024 Launch
sectors schemes by local | aclimate risk climate risk scheme polic specific Risk 2022 insurance policy Climate risk The absence of extreme
farmers and insurance insurance scheme uidelin:s ¥ Insurance based on the insurance natural disasters and
fishers, and scheme. is developed. 8 Schemes hazard exposure scheme economic shocks in the
businesses and vulnerabilities initial years may prevent
of the various stakeholder participation
sectors. in the insurance scheme.
Output 4.2 Adequate uptake of risk
Sensitisation on By 2025, at least 4 By 2026, th insurance schemes to
the new climate Number of sessions are held Y I? f’ the make them viable and
or hurricane risk | sensitisation as part of the marke '|ng sustainable.
) A ) campaign
insurance sessions held for marketing pl f 4 and
scheme that those operating in ) campaign and compieted, an The absence of extreme
Project report 0 2024 - information .
fosters the Jolly Harbour to sensitise farmers, |\ ithing | Natural disasters and
Uptake for the Johnsons Point fishers, and small body that is economic shocks in the
farming, businesses to the ¥ . initial years may prevent
; ; ) ) advertised L
fisheries, resort climate risk ublic] stakeholder participation
and local insurance scheme | P Y in the insurance scheme.
business sectors
By 2025, at least Adequate uptake of risk
Number of 25% of small By 2026, at insurance schemes to
participants in businesses, least 50% of make them viable and
sensitization fisherfolk, and businesses sustainable.
sessions for those Project report 0 2024 | farmers participate in
operating in Jolly participate in the Absence of extreme
Harbour to climate risk sensitisation natural disasters and

Johnsons Point

insurance scheme
sessions

sessions held

economic shocks in the
initial years may prevent
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Year

Mid-term

stakeholder participation
in the insurance scheme.

Number of Jolly
Harbour to
Johnsons Point
farmers, hotels
and local business
operators that
acquire climate or
hurricane risk
insurance
coverage

Project report

2024

By 2025, at least
25% of small
businesses,
registered
fisherfolk and
farmers within the
local area applied
for a climate risk
insurance policy

By 2026, at
least 50% of
small
businesses,
registered
fisherfolk and
farmers within
the local area
applied for a
climate risk
insurance policy

Adequate uptake of risk
insurance schemes to
make them viable and
sustainable.

Absence of extreme
natural disasters and
economic shocks in the
initial years may prevent
stakeholder participation
in the insurance scheme.

STRATEGIC OBJECTIVE 2: Eliminating future losses from fl

lood hazards through strengthening critical infrastructure and building institutional capacity.

Expanding the
capacity of existing
drains, canals, and
waterways to
facilitate storm flow.

Outcome 5
Increased
capacity of
drainage
infrastructure
within Jolly
Harbour, and
along Valley
Road to better
channel
stormwater,
improve solid
waste
management
and reduce the
incidence of
localized
flooding

Output 5.1
Expanded and
improved
network of
drains, canals,
and waterways
throughout Jolly

Increased
drainage capacity
of existing drains,
waterways, and

Inter-ministerial
and multi-
agency meeting
reports

By 2026, A
Hydraulic Engineer
will be contracted
to redesign the
most critical

By 2030,
Construction of
the redesign

Adequate funds are
mobilized to support
infrastructure projects.

Qualified contractors
(including a Hydraulic

) 0 2024 drains, waterways drains, - !
Harbour to canals with way Engineer) will be
i consideration of Contracts and and canals with waterwaysand | contracted.
Johnsons Point ' ; consideration of canals
appropriate return | other project iods and leted
periods. documents return periods an complete Projects are completed as
the final designs specified and in a timely
completed manner with no to minimal
overruns.
Outqu 5'.2 Inter-ministerial By 2025, a Bv 2027, the Adequate funds are
R'etroﬂtt'mg at- Area/proportion and multi- qualified Engineer cznstruétion of mobilized to support
risk sections of Prop agency meeting ToBe is contracted, and i infrastructure projects.
Valley Road (e.g., |of existing road ) . ; the redesigned/
’ reports Determined the engineering
the segment in network that gets ) 2024 o elevated
what exists design is Qualified contractors are
the vicinity of elevated and/or Contracts and tv (TBD leted and roadways has ualitt
ontracts an currently (TBD) completed an outsourced, and projects

the Darkwood
Pond) to protect

resurfaced

other project

documents

tendered for
construction.

been
completed.

are completed as specified
and in a timely manner
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against future
flood impacts
and coastal
erosion.

Year

Mid-term

with no to minimal
overruns.

The design and roads
selected will take into
account climate
projections and all the
roads that have been and
are likely to be affected in
the future.

Base materials used to
build roads will not be
easily eroded

By 2026, a

Adequate funds are
mobilized to support
infrastructure projects.

Qualified contractors are

L - ) By 2029, th i
Inter-ministerial qualified engineer y 20 9’F N outsourced, and projects
Number of new ) . construction of .
. and multi- is contracted, and . are completed as specified
drains and ) . ; drains and . )
agency meeting To Be the engineering and in a timely manner
culverts ) ) culverts to ) o
reports Determined design completed ) with no to minimal
constructed to ) 2024 ) divert
) what exists for drains and overruns.
divert floodwaters ) floodwaters
Contracts and currently (TBD) culverts to divert
away from road ) away from road o .
. other project floodwaters away . The drain size and capacity
infrastructure infrastructure ) .
documents from road will take into account
. completed ) S
infrastructure climate projections
The design will include
mechanisms to limit solid
waste from entering
Adequate funds are
By 2033, 70% mob?lized to support
T By 2031, 50% reductioninthe | . pp‘
Inter-ministerial T infrastructure projects.
) reduction in the number of
Degree of damage and multi- number of roads roads in Joll
€ o e agency meeting TBD last ) y Qualified contractors are
to existing road in Jolly Harbour to Harbour to .
reports reported 2029 ) . outsourced, and projects
network per Johnsons Point Johnsons Point .
damage extent are completed as specified
annum that are reported that are - )
Assessment and in a timely manner
to be damaged by reported to be A L
reports with no to minimal
floods damaged by
overruns.
floods
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Mid-term

Appropriate studies will be
undertaken to assess roads
that are frequently
affected by flooding to
create a baseline

Enhancing public
knowledge,
awareness and

attitude around solid
waste management

Outcome 6
Improved solid
waste
management
practices within
at-risk
communities in
Jolly Harbour,
Bolands,
Jennings, and
Johnsons Point.

Output 6.1

PR campaign
around best
practices for
household solid

Number and
range of PR
campaigns per
year aimed at
educating and

PR Strat
waste sensitizing the rategy By 2025, the
) . Document By 2024, the
management in public about the existing campaign s annual
Jolly Harbour, |mpach of illegal Ministerial baseline TBD 2022 designed and campaign
Bolands, dumping of . programme
) presentations launched
Jennings, and wastes and executed
Johnsons Point. backfilling in
existing drains and
water ways.
Improved Community TBD upon first By 2026, 20% (on 2028 40% (on
household solid knowledge KAP survey base year) positive | base year)
waste attitude and conducted prior | 2024 | changein positive change
management and practices (KAP) to launch of responses in KAP in responses in
recycling practices | surveys campaign survey KAP survey
Output 6.2 By 2026, 20% (on By 2028 40%
) Volume of ) .
Recycling lastics. metals TBD upon first base year) positive | (on base year)
services P ! KAP survey change in volume positive change
) and other forms ) ;
provided for . conducted prior | 2024 | of recyclables in volume of
) of solid waste that :
businesses and to launch of PR responses in KAP recyclables
gets collected and . .
Jolly Harbour recycled campaign survey responses in
residences to 4 KAP survey
collect plastics, By 2026 20% (on By 2028 40%
metals, and Community KAP base year) positive | (on base year)
other forms of surveys change in positive change
solid wastes. i i i i i
Number of TBD upon first recycling plractlces in recycllng
KAP survey responses in KAP practices
households and ) .
) conducted prior 2024 survey responses in
businesses that
. ) to launch of KAP survey
practice recycling A
campaign

Secure adequate
stakeholder buy-in and
uptake of improved solid
waste management
practices from at-risk
communities and long-
term commitment to
promoting climate-resilient
actions
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Year

Mid-term

STRATEGIC OBJECTIVE 3: Enhancing resilience to drought hazards and warmer temperatures

Increasing existing
water storage
capacity at the local
level

Outcome 7
Expanded water
storage capacity

Output 7.1
Develop
measures like tax

incentives to By 2027, at . .
Constructive relations for
encourage local ) . least 5 hotels A
. Published policy collaboration between
businesses and Number of hotels and local )
) documents ) Government agencies,
resorts to invest | and local By 2025, tax businesses T A
L ) . . . A ) municipalities, and private
in micro-scale businesses that o No incentive incentives based in Jolly o )
S . . Ministerial . 2023 . organizations to refine and
desalinization invest in micro- . exists designed and Harbour to .
) presentations . . update policy, regulatory
technologies to scale implemented Johnsons Point :
N - S and planning frameworks
reduce the desalinization invest in micro- . "
Surveys to support climate-resilient
pressure of other scale .
- - action
desalination desalinization
plantsin the
area
SUtpUt 72 . Inter-ministerial
:Jt measu;es n and multi- By 2025, the Adequate funds are
place to reduce agency meeting | implementation of , mobilized to support water
non—relvenue The volume of reports exig—t?rll) -K/(z)tlime measures to ngdzu(ﬁiZ)lnaiiﬁ')cfe infrastructure rehabilitation
water osse§ ) non-revenue 8 reduce the total and upgrading projects.
from the existing of non-revenue 2022 total volume of
T water losses per APUA Annual ) volume of non-
water piping annum Reports water losses in revenue water non-revenue
network the base year | o water losses The relevant assessment of
osses shou known areas of leakages
Assessment begin will be conducted and the
Reports main cause identified
Output 7.3
P . By 2027, the
Implementation 8D total number of | Long-term buy-in and
of new initiatives | Number of Total number of By 2025, initiatives A & 4
) . ) . ) business adequate uptake of
to increase the business business and incentives .
) ) . establishments wastewater management
use of grey establishments establishments implemented to . .
A ) Surveys 2022 ) and households | practices and technologies
water in business | and households and households increase the use of . .
) . ) ) that utilize grey | by communities and
and tourist that utilize grey in the base year grey waterin . ; )
A " ) water increased | businesses in Jolly Harbour
establishments water that utilizes certain sectors .
by 30% from to Johnsons Point
along the local greywater
the base year
area
Output 7.4 Number of water Inter-ministerial By 2024 Total By 2026 Total Strong and supportive
Provision of tanks supplied to and multi- number of water number of governance structure and
water storage vulnerable agency meeting 0 2023 tanks supplied to water tanks policy environment remain
system to households and reports vulnerable supplied to intact for promoting long-
residents in at-risk households and vulnerable term and sustainable
vulnerable communities in Surveys at-risk households and | climate resilient action.
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households in
Bolands,

Jolly Harbour to
Johnsons Point

Year

Mid-term
communities
increased by 20%

at-risk
communities

Jennings, and per annum from the base year | increased by
Johnsons Point 40% from the
to assist during base year
times of drought
Establish and Outcome 8 Output 8.1 Adequate uptake of risk
promote climate Increased uptake | Settingupa Inter-ministerial By 2026 at least insurance schemes to
risk-transfer of drought risk climate or and multi- By 2025 at least 50% of farm make them viable and
mechanisms to insurance drought risk Number of agency meeting No insurance 25% of farm owners in the sustainable.
protect local farmers | schemes by local | insurance farmers that reports owners in the area local area
) : scheme for ) )
from drought farmers scheme tailored acquire drought drousht risk has 2024 register to register to The absence of extreme
impacts for local farmers risk insurance Surveys, g participate in the participate in natural disasters and
; been developed ) . B .
coverage agricultural drought risk the drought risk economic shocks in the
census insurance scheme insurance initial years may prevent
scheme stakeholder participation
in the insurance scheme.
Promotion of low- Outcome 9 Output 9.1 Inter-ministerial
cost forms of Increased uptake | Incentivized and multi- By 2027, 30%
Number of local ) .
technology and of renewable uptake of solar ) agency meeting increase from .
. . . businesses and By 2025, an A Strong and supportive
innovative practices energy and energy reports . . the base yearin
) " . households incentive governance structure and
to build resilience climate-smart ) ) ) the total . ) )
; ) between Jolly ) No incentives established to policy environment remain
against, droughts, technologies by Community KAP . o 2022 . number of local A .
e ) Harbour to identified increase the . intact for promoting long-
rising mean businesses and . surveys and businesses and .
) Johnsons Point ) uptake of solar term and sustainable
temperatures and households in o energy audits households that A . )
that utilizes solar energy o climate resilient action.
heat waves. the Jolly Harbour technolo utilises solar
to Johnsons &Y APUA Annual technology
Point area. report
Output 9.2
Implementation
. Some farmers
of projects to are engaged in
facilitate . 638 By 2025, two
climate-smart o . By 2027 at least
technology ’ additional training )
A agriculture and ) a 50% increase .
transfer in the Number of farms o sessions held to ) Long-term buy-in and
) e training . . in uptake of
agriculture sector | utilizing improved ) build the capacity ) adequate uptake of
) " . Community supported by climate-smart ) )
to build resilience | practices and . 2022 | of farmers and new ) improved practices and
surveys the Ministry of agriculture

to drought and
heat impacts
(e.g., water
storage,
hydroponics and
drought-resistant
crops)

climate-smart
technologies

Agriculture and
funded by
regional and
international
bodies

climate-smart
projects are

approved and

implemented

measures by
farmers since
the base year

technologies by local
farming communities
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Year

Mid-term

STRATEGIC OBJECTIVE 4: Mainstreaming considerations for future Sea level rise (SLR)

Implementing
adaptation measures
aimed at protecting
at-risk communities,
infrastructure,
tourism and other
key local sectors
against impacts from
future sea level rise

Outcome 10
Improved critical
infrastructure
and buildings
with reduced
susceptibility to
impacts from
higher mean sea
levels

Output 10.1
Expanded,
reinforce and/or
elevated road

Inter-ministerial
and multi-
agency meeting
reports

By 2029, the
implementation of
coastal study
recommendations

By 2030,
following the
implementation
of coastal study

Future mean sea level
increases in line with
current climate model

network to Area/proportion should be recommendatio octi
reduce the risk .p. P Coastal completed ns, the number projections
of existing road ) ) )
of coastal that gets elevated Engineering of built
inundation and & Study to verify infrastructure Adequate funds are
| f pri dati dapted to th mobilized to support
oss of prime Area of land that recommendatio 0 2022 g apted to the e "
coastal lands ) ns impacts of SLR Infrastructure projects.
is exposed to
projected SLR
Contracts and Climate actions continue to
other project be informed by the best
documents climate science and
suitable engineering
Land surveys; solutions
flood maps;
remote sensing
Output 10.2 Future mean sea level
Coastal increases in line with
engineering study current climate model
that evaluated o projections
Inter-ministerial
and ) Plans should be
recommended Completed Study | and multi-agency made for the
; Recommendations | meeting reports No known The study should | . ) Adequate funds are
the most feasible ) implementation -
coastal and and studies 2023 be completed by of the mobilized to support
Implementation Contracts and identified 2025 . infrastructure projects.
offshore other project recommendatio
protection d pro) ns by 2026
measure ocuments Climate actions continue to
commissioned be informed by the best
followed by climate science and suitable
implementation engineering solutions
Output 10.3 Inter-ministerial By 2027, 20% of By 2033, 40% of Adequate funds are
Planned coastal and multi- vulr?erable vulr?erable mobilized to support
retreat for Number of agency meeting businesses, businesses, infrastructure projects.
certain key infrastructure renorts government government
infrastructure projects that are P No known plans 2022 operations and operations and ) ) )
and assets where | relocated to less . P critical built critical built Climate actions continue to
; Maps; aerial : : be informed by the best
feasible vulnerable areas hotos infrastructure that | infrastructure - )
inland P are relocated to that are climate science and

less vulnerable
areas inland

relocated to

suitable engineering
solutions
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Year

Mid-term

less vulnerable

areas inland
Promoting a Outcome 11 Output 11.1 By 2025, PR By 2027
sustainable blue Established Blue economy Campaign following the
economy that enabling jobs are promoting blue campaign a
encourages environment for promoted where economy jobs 20% increase in
economic growth the expansion of | feasible to Percentage of should be the percentage

and improves
livelihoods while
protecting coastal
ecosystems

and investment
in the Blue
Economy Sector
in the Jolly
Harbour to
Johnsons Point
Area

explore benefits
from a growing
marine resource
base

people that rely
upon fishing for
livelihood

Percentage of
tourism
businesses
devoted to
ecotourism
activities

Ministerial
presentations
Inter-ministerial
and multi-
agency meeting
reports
Community
surveys

designed and

of blue

TBD 2022 launched and economy
opportunities for activities,
involvement projects and
created programmes

associated with

the fisheries

sector.
By 2025 PR By 2027
Campaign following the
promoting blue campaign a
economy jobs 20% increase in
should be the percentage
designed and of blue

TBD 2022 launched and economy
opportunities for activities,
involvement projects and
created programmes

associated with
eco-tourism for
livelihood.

The government will work
to secure adequate
stakeholder buy-in

Persons at the local level
will be targeted to become
more invested in the Blue
Economy

Ensure that climate-
resilient measures are
integrated into any
associated investment
schemes
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Table4-2: Activities and Deliverabl&s the JollyHarbour to Johnsons Polrdcal Area Adaptation Strategy and Action Plan

Deliverables

Outcome 1 Improved protection from wind damage and impacts from storm surges through the implementation of offshore and negaotbotige infrastructure

Output

Activities

Description

Output 1.1 Coastal engineering study to evaluate
and recommend the most feasible coastal and
offshore protection measure commissioned.

Activity 1.1.1 Conduct a coastal engineering study
(inclusive of a bathymetry study) to determine the
feasibility of different coastal and offshore protection
measures for the Jolly Harbour to Johnsons Point local area
Activity 1.1.2 Consult with stakeholders to get feedback
and buy-in for the project

Activity 1.1.3 Mobilize resources for the project design and
commission of the construction for the recommended
coastal works (e.g. offshore breakwater system)

This initiative will involve the
feasibility and design study as well
as the construction of the
recommended coastal works (e.g.
offshore breakwater structures to
assist in reducing wave erosion and
mitigating impacts from storm
surges).

1.

w

Technical reports from coastal
engineering study (inclusive of
feasibility and bathymetric studies)
Workshop notes and reports
Approved contracts and TORs
Several newly constructed
recommended coastal protective
measures (e.g. offshore breakwaters)
Financial reports and audits
Establishment of coastal zone
management and planning processes
that build climate resilience

Outcome 2 Enhanced andehabilitated marine ecosystems that provide greater coastal protection from storm surge and wave erosion

Output 2.1 Restoration of degraded wetlands
/mangroves in the vicinities of Darkwood Beach,
Turner’s Beach and the Valley Church Bay areas

Activity 2.1.1 Mapping and remote sensing of
mangrove/wetland identifying areas of degradation
Activity 2.1.2 Conduct hydrological assessment for
wetland/ mangrove ecosystems in the area

Activity 2.1.3 Initiate project to replant mangroves guided
by previous studies

Activity 2.1.4 Establish baselines and monitoring and
evaluation plan for biodiversity and carbon sequestration
in mangroves and wetlands

These activities will characterize
the wetland/ mangrove
ecosystem and its hydrology
within the Jolly Harbour to
Johnsons Point local area to guide
the appropriate restoration
activities. These will be supported
by protection measures to assist
in rehabilitating the degraded
mangroves/wetlands.

Technical report outlining results of
the mapping exercise and hydrological
assessment

M&E Plan/Framework for evaluating
biodiversity and carbon sequestration
Mangrove/Wetland Rehabilitation Plan

Output 2.2 Restoration of seagrass bed in the
nearshore zone along Jolly Harbour, Ffryes Beach
to Fort Johnston’s Point

Activity 2.1.1 Mapping and remote sensing of existing
seagrass bed noting critical ecological features

Activity 2.1.2 Conduct marine assessment and feasibility
study to determine viability for seagrass replanting
Activity 2.1.3 Commission replanting of seagrass bed at
approved sites in collaboration with local stakeholder
organizations

This  initiative  will  involve
understanding the benthic
environment off the coast of Jolly
Harbour to Johnsons Point to
determine  the viability for
replanting of the seagrass beds

Baseline study and rehabilitation plan
for seagrass bed and accompanying
TOR

Technical reports from mapping and
remote sensing exercise
Establishment of coastal zone
management and planning processes
that build climate resilience

Outcome 3 Improved critical infrastructure and buildings with reduseceptibility to impacts fro

2t ya FyR

W2 Ky &2y Qa

t 2y

m hurricanes and storm surges in coastal communities such as Jolly F

Output 3.1 Approval of the revised building code
which accounts for the growing threats posed by
hurricanes, increased flood risks, and drought
resilience.

Activity 3.1.1 Obtain final governmental approval of the
revised building codes

Activity 3.1.2 Revisions/strengthening of existing
legislation (EPMA, the Physical Planning Act 2003) and the
National Physical Development Plan (NPDP) to ensure the

This initiative is already underway
and involves the approval of the
revised national building code for
Antigua and Barbuda  to
accommodate more  extreme
climate events. It also involves

Approved national building code
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Output Activities Deliverables

use of the revised codes is mandated by law in new
developments
Activity 3.1.3 Identify and procure resources and training
needed to implement and enforce the use of the updated
building code

legally mandating its use and
strengthening the capacity to
enforce its use in new
developments

Output 3.2 Renovation of existing critical facilities
such as emergency shelters, schools and health

This initiative will build on existing

. ) . Activity 3.2.1 Develop an inventory of existing facilitiesand | activities to identify and renovate | 1. Inventory of all critical facilities and
facilities that are at risk from wind damage and | ° ) i X ) . . S their resource needs
coastal flooding (include health centers in Bolands identify facilities that require renovation existing critical facilities in Jolly i
ne {ir Activity 3.2.2 Renovate selected facilities in line with | Harbour to Johnsons Point to build | 2-  Relevant policy documents, MOUs etc.
and Johnson’s Point, the Ffryes Beach RO Plant, ) . - ’ L . 3 Implementation plan and guidelines
Jollv Harb Gas Station. St. Marv School and revised national building code requirements resilience to hurricane and storm : : Pl s
olly Rarbour Gas Station, St. Y impacts. for upgrading existing facilities
Valley Church).
1.  Flood and hurricane hazard maps for
. ) ) This initiative is intended to build Ceati
Activity 3.3.1 Mapping locations of most vulnerable resilience in the enerev and road and communication
Output 3.3 Powerlines and communication | powerlines and related communication infrastructure to telecommunication secti\:s b |nfra§tructure o
network along Valley Road and in Jolly Harbourand | wind damage and storm surge impact lacin owerlines ang 2. Detall rogd and communications
Bolands relocated underground to protect against | Activity 3.3.2 Consult with Public Works and APUA on Sommgunicatic?n infrastructure ﬁetwork |nfr§structure map and
wind and flood damage. options to protect this infrastructure when placing implementation plan
underground underground‘whe.re‘they areless | 3. Financial reports and audits
exposed to climatic risks. 4. MOUs and other policy documents

Outcome 4 Increased uptake of climate/ hurricane risk insurance schemes by local farmers and fishers, and businesses

Output 4.1 Feasibility Assessment for the

Activity 4.1.1 Conduct a feasibility study with local

This initiative is aimed at building
resilience in the local farming,
fishing, hotel and small business
sectors through the provision of a

establishment of a climate risk insurance scheme. stakeholders suitable climate risk insurance | 1. Co‘mpleted feasibi!ity study .
Activity 4.1.2 Develop a parametric-based climate risk | mechanism. This risk-transfer | 2- Tailored parametric-based climate
insurance scheme mechanism will provide tailored insurance instruments

financial assistance to those in key
vulnerable sectors in the event of a
natural disaster.

Output 4.2 Sensitisation on the new climate or L ) )

hurricane risk insurance scheme that fosters the Th's' ) |‘n|t|at|ve s aimed at

uptake for the farming, fisheries, resortand local | Activity 421 Plan and execute  sensitisation | oo "8 local _ stakeholders | 3 sensitization strategy document

business sectors about the benefits of theinsurance | 5 \workshop notes and reports

sessions/workshops

scheme with the hope of gaining
useful feedback and buy-in.

Outcome 5 Increased capacity of drainage infrastructure within Jolly Harbour, and ¥alhey Road to better channel stormwater, improve solid waste management :
reduce the incidence of localized flooding

Output 5.1 Expanded and improved network of
drains, canals, and waterways throughout Jolly
Harbour to Johnsons Point

Activity 5.1.1 Conduct a study to determine the volume
and peak rate of runoff

This initiative will involve the
identification and expansion of
existing  drains, canals, and

1.
2.

Technical reports
Completed and signed contracts and
TORs
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Output Activities Deliverables

Activity 5.1.2 Conduct a study to determine how wide | waterways throughout the local | 3.  Improved stormwater infrastructure
drains, canals and waterways can be expanded within their | area. that is climate resilient
existing location 4. Financial reports and audits
Activity 5.1.3 Develop terms of reference for a competitive 5. MA&E reports
bidding process
Activity 5.1.4 Contract local construction/engineering
company to expand drains, canals and waterways
o . . Actjvijcy 5,'2'1 Survey existing roadls for evidence of This initiative will involve the | 1. Technical report documenting high-risk
Output 5.2 Retrofitting at-risk sections of Valley | deterioration and/or damage and identify roads that construction of drains and culverts sections of the roadway
Road (e.g., the segment in thg vicinity of the typi.c.ally flood during rainfall event§ ' at certain sections of the roadway 2. Road rehabilitation plan and guidelines
Darkwood Pond) to protect against future flood | Activity 5.2.2 Evaluate and test different erosion-control to channel and divert floodwaters document
impacts and coastal erosion. techmqges such as embankments that resist washing out, away from the road infrastructure. 3. Financial reports and audits
rubber liners and reduced slopes
Outcome 6 Improved solid waste management practices withifigk communities in Jolly Harbour, Bolands, Jenningsjamasons Point
This initiative will entail a series of | 1. Media campaign strategy document
. ) PR campaigns (television, radio, and plan (media coverage of activities)
Output 6.1 PR campaign around best practices for d oth di d d | 2. Education toolkit (school field trips,
household solid waste management in Jolly | Activity 6.1.1 Develop a communication strategy an _O_t er media) to e uc_ate an i d d hool
Harbour, Bolands, Jennings, and Johnsons Point sensitize the general public about e oY oo
’ ’ & the importance of solid waste demonstrations)
management. 3. Electronic news bulletin to highlight
local action
Activity 6.2.1 Consult with waste facilities and the Ministry
of Health, Wellness and the Environment (DoE, National This  activity will develo 5 )
Output 6.2 Recycling services are provided for | Solid Waste Authority) about establishing acceptance v ) P 1. MOUsand other relevant policy
businesses and residences to collect plastics, | criteria for plastics, metals materials and other forms of framework for expanding recycling documents
. P ’ ) P ! services in the Jolly Harbour to | » R li tem that id t
metals, and other forms of solid waste. solid waste Iohnsons Point local area : ecycling system that provides waste
Activity 6.2.2 Explore options for partnering with private disposal services
sector partners to develop recycling services for the area
Outcome 7 Expanded water storage capacity
Output 7.1 Develop measures like tax incentives to This initiative is intended to
encourage local businesses and resorts to investin | Activity 7.1.1 Provide tax and customs duty relief to | facilitate the decentralization of
micro-scale desalinization technologies to reduce | incentivize local businesses and hotels to invest in micro- | water production to reduce the | 1. Technical reports and relevant policy
the pressure of other desalination plants in the | scale desalinization technologies pressure at the parish and national documents
area levels
Activity 7.2.1 Conduct a survey to identify areas that | Thisactivity will primarily entail the
require intervention replacement of old degraded | 1 Technical reports
Output 7.2 Put measures in place to reduce non- | Activity 7.2.2 Develop a rehabilitation and upgrade plan for | pipelines with new ones to reduce | . Rehabilitation and upgrade plan for
revenue water losses from the existing water | the water sector leakage. This will also involve the the water sector
piping network Activity 7.2.3 Commission rehabilitation work on existing | installation of smart metering | 3 Implementation of pilot projects for
water pipes systems that can better account the smart metering system
Activity 7.2.4 Explore options for piloting the smart | for water distribution within the | 4 \Mg&F reports
metering system in the area water piping network.
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Output Activities ‘ Deliverables

Output 7.3 Implementation of new initiatives to
increase the use of grey water in business and
tourist establishments along the local area

Activity 7.3.1 Conduct a sensitization campaign to educate
the public on the benefits of greywater usage

Activity 7.3.2 Explore potential partnerships with regional
organizations such as the Caribbean Water and
Wastewater Association (CWWA) and Global Water
Partnership Caribbean (GWPC) to pilot greywater use.

This activity will promote the
storage and use of grey water to
aid in water conservation.

1. Sensitization strategy document
2. MOUs and partnership agreements

Output 7.4 Provision of water storage system to
residents in vulnerable households in Bolands,
Jennings, and Johnsons Point to assist during times
of drought

Activity 7.4.1 Survey at-risk communities to determine and
map households that need water storage systems

Activity 7.4.2 Provide water storage devices to the most
vulnerable households identified from the community
water survey and inventory exercise

Water storage devices will be
provided to the most vulnerable
households in at-risk communities
to improve their ability to store
water for household consumption.

1. Community household survey and
inventory document
2. Project implementation document

Outcome 8 Increased uptake of drought risk insurance schemes by local farmers

Output 8.1 Setting up a climate or drought risk
insurance scheme tailored for local farmers

Activity 8.1.1 Explore options with private sector partners
to set up a tailored drought risk insurance scheme
Activity 8.1.2 Conduct a feasibility study with local farmers
to determine their willingness to participate in the
program (this should be done in tandem with a
sensitization campaign on the benefits of a risk insurance
scheme)

This initiative is aimed at building
resilience in the local farming
sector through the provision of a
drought risk insurance mechanism.
This risk-transfer mechanism will
provide much-needed financial
assistance to the sector during
periods of prolonged drought.

1.  Completed feasibility study
3. Tailored drought risk insurance
instruments

Outcome 9 Increased uptake of renewable energy and cliratert technologies by businesses and households in th

e Jolly Harbour to Johnsons Point area

Output 9.1 Incentivize the uptake of solar energy

Activity 9.1.1 Survey homeowners/tourists and local
businesses on willingness to install solar energy systems
Activity 9.1.2 Evaluate affordability and financing options
for different solar energy technologies

This initiative  will  develop
incentive packages to encourage
persons to install solar systems at
the local scale

1. Survey report and feasibility study

2. Incentives program designed and
implemented under the coordination
of relevant Government agencies

Output 9.2 Implementation of projects to facilitate
technology transfer in the agriculture sector to
build resilience to drought and heat impacts (e.g.,
water storage, hydroponics and drought-resistant
crops)

Activity 9.2.1 Agricultural survey in the area to identify
resource and technology needs

Activity 9.2.2 Training and capacity building initiatives
around climate-smart agricultural practices

Activity 9.2.3 Pilot projects aimed at demonstrating the
usefulness of different forms of technology e.g., rainwater
harvesting, drought tolerant crops etc.

This activity will facilitate farmer
training in climate-smart
agricultural practices and the
transfer or piloting of various
technologies and innovations to
build climate resilience in the
sector.

1. Agricultural survey

Training manuals

3. Project implementation plans and
M&E reports

N

Outcome 10 Improved critical infrastructure and buildings with reduced

susceptibility to impacts from

higher mean sea levels

Output 10.1 Expand, reinforce and/or elevate the
road network to reduce the risk of coastal
inundation and loss of prime coastal lands

Activity 10.1.1 Conduct a comprehensive coastal
assessment of the coastline within the local area (can be
splitinto sections to focus on the various issues like coastal
erosion, beach erosion, and coastal flooding in various
areas within the local area)

Activity 10.1.2 Use recommendations from the studies to
develop targeted projects

This activity will entail
understanding the coastal
dynamics of the coastal zone

within the area and using the
information to guide works along
Valley Road to address existing
coastal  issues and  future

1.  Coastal inundation hazard maps

2. Feasibility study

3. Completed and signed contracts and
TORs

4. Financial reports and audits

5. M&E reports
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Output Activities Deliverables

Activity 10.1.3 Mobilize resources for executing these
projects

challenges that may be caused by
the projected increases in mean
sea level.

Activity 10.2.1 Conduct feasibility and bathymetric study to

1. Technical reports from feasibility and
determine the appropriate recommendation for coastal e - i i
) ) ) pprop ) This initiative will involve the bathymetric studies
Output 10.2 Coastal engineering study that | protection works and placement and design of these (e.g., construction of the appropriate | 2 Workshop notes and reports
evaluated and recommended the most feasible | sea walls and dykes) pprop : 3 Approved contracts and TORs
) L ) coastal works for the area which : pp

coastal and offshore protection measure | Activity 10.2.2 Consult with stakeholders to get feedback micht include sea walls and dvkes | 4  Several newly constructed coastal
commissioned followed by implementation and buy-in for the project g_ y rotective works (e.g., sea wall

Activity 10.2.3 Mobilize resources for the project and designed to prevent  coastal ° I

oo ) ) proJ inundation from rising sea levels defences and dykes) along the

commission the construction of protective coastal works coastline

(e.g., sea walls and dykes). 1. Financial reports and audits

Activity 10.3.1 Perform desk review of relevant documents | This initiative will entail the | pask study
Outpu 103 P costal et for et ey | 1920008 <on s magadconstaletest | deslogrintofamarased<ontal | 3. orshop reorsan e
infrastructure and assets where feasible prog P ) P | 3. Assessment of the feasibility and

Activity 10.3.2 Perform stakeholder validation workshops
to evaluate lessons learned and managed retreat scenarios
with (residents, tourism and local businesses)

communities and key
infrastructure that are located in
high-risk zones.

implications of managed retreat
strategies for vulnerable coastal areas
of Jolly Harbour to Johnsons Point

Outcome 11 Established enabling

environment for the expansion of and investment in the Blue Economy 8Sextlnilyn Harbour to Johnsons Point Area

Output 11.1 Blue economy jobs promoted where
feasible to explore benefits from a growing marine
resource base

Activity 11.1.1 Survey local fishermen, tourism and
businesses in the area to identify daily activities, and major
issues or challenges

Activity 11.1.2 Consult with statutory bodies within the
Ministry of  Tourism, Investment and Economic
Development (Antigua and Barbuda Tourism Authority,
Antigua and Barbuda Investment Authority) to determine
the strategy for capitalizing on the Blue Economy

Activity 11.1.3 Perform economic valuation of the Jolly
Harbour to Johnsons Point local area

Activity 11.1.4 Explore investment opportunities that can
help to grow the Blue Economy

This activity will entail setting up
the foundation for the
development of a viable blue
economy for the area.

Surveys and other technical reports
Training manuals and guidelines
Pilot projects based around blue
economy initiatives

Economic evaluation report

List of potential investors
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S IMPREEMENTFATRON)N, MONTORING G &
EVALUATION

It is anticipated that the adaptation measures presented in the LAAP for Jolly Harbour to Johnsons Point
will be implemented or at least initiated during the 2023-2033 period, according to their degree of urgency.
However, their implementation will depend on funding, policy and other opportunities opening up during
this time, as it is expected that opportunities for implementation will be seized as they arise. Although the
plan focuses on a particular local area, given the cross-sectorial nature of the LAAP, it is to be expected that
the execution of most of the specific measures may occur as a consequence of their inclusion in projects
and programmes funded from both national and international sources. The LAAP includes indicative
outputs to facilitate the planning and design of such projects and programmes.

The execution of most activities included in the LAAP relies on the assumption that further to national
budgetary efforts that are commensurate with national circumstances, the level of international support
that Antigua and Barbuda has received for development and for climate change projects and programmes
will be maintained and that additional climate finance for adaptation in the prioritised sectors will be
attracted through entities like the Green Climate Fund (GCF), Adaptation Fund and multilateral and bilateral
arrangements. It is also assumed that over time, adaptation will become immersed in all new development
projects.

In view of the above considerations, it is in the area’s best interest, in the coming years, and to the
maximum extent possible, that elements of the LAAP be integrated into the existing and proposed
cooperation programmes of Antigua and Barbuda’s bilateral and multilateral partners. The LAAP should be
shared and discussed with all relevant partner agencies and stakeholders to facilitate awareness raising of
its objectives and planned activities and secure high-level buy-in that will enhance opportunities for the
inclusion of the priorities in national and sectoral policy and budgets, as appropriate.

Based the Outcomes and Outputs of the Strategic Action Plan, a monitoring and evaluation framework has
been developed. This section of the document details the formal process that should ensure the Adaptation
Plan remains an active and relevant document. In addition to the outcomes and outputs, the developed
framework also includes monitoring indicators, the institutions responsible for the tasks and data collection
and storage, whilst guiding the frequency of monitoring and reporting to determine whether the targets
that are outlined are being met over the 2023-2033 period for the plan.

The implementation and evaluation of the local area adaptation plan for this local area will be a shared
responsibility among all identified government ministries, departments and agencies. These MDAs will
work closely with the DOE to facilitate the mainstreaming and implementation. The effectiveness of the
area’s LAAP will be dependent upon the incorporation of the activities into existing national plans, policies,
and programs. The National Adaptation Plan priority areas have some overlap with the priority areas and
activities of this local area plan which provides opportunities for synergies. Together, the action items in
the Local Area Adaptation Plan provide the framework for decision makers in building a more resilient
community based on the best available climate science information.
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Table5-1:Monitoring and Evaluation Framework for ttedly Harbour to Johnsons Paiatal Area Adaptation Plan

Mid-term
Outcome 1
Improvedprotection from wind damage and impacts from storm surges through the implementation of offshore and nearshore prodesttiveting
Output 1.1
Coastal
study to evaluate Plans should be
v Completed Study made for the
and recommend The study should ) ) L o .
) and implementation Ministry of Ministry of Project
the most feasible ) 0 2023 be completed by Once
Recommendations of the Works Works Reports
coastal and 2025 )
offshore recommendation
protection s by 2026
measure
commissioned
Outcome 2
Enhanced and rehabilitated marine ecosystems that provide greater coastal protection from storm surge and wave erosion
Output 2.1
Restoration of By 2024 the
By 2027
degraded baseline of what y 20
wetlands exists should be mangrove/
. Area of wetlands/ TBD once the ) wetland .
/mangroves in ) determined and ) Department of Department of Project
- mangroves baseline study 2023 restoration and . Annually .
the vicinities of ; the mangrove/ o Environment Environment Reports
restored is completed monitoring
Darkwood Beach, wetland o
) activities should
Turner’s Beach restoration be completed
and the Valley activities begin P
Church Bay areas
OUtPUt. 22 By 2024 the
Restoration of )
; baseline of what By 2027 seagrass
seagrass bed in ) .
TBD once the exists should be restoration and )
the nearshore Area of seagrass ) ) o Department of Department of Project
baseline study 2023 determined and monitoring ) Annually A
zone along Jolly bed restored ; - Environment Environment Reports
is completed the seagrass activities should
Harbour, Ffryes )
restoration be completed
Beach to Fort activities begin
Johnston’s Point g
Outcome 3
Improved critical infrastructure and buildings with redwsexteptibility to impacts from hurricanes and storm surges in coastal communitiesW(&lh d&sé& | I Nb 2 dzZNE . 2.f
Output 3.1
Approval gf Fhe Finalized ar?d Revised Draft BY 2.023 the By 2024 the Development PUbIIShéd and
revised building approved revised . building code . Development ratified
. A I National 2023 building code Control once )
code which national building S should be fully I~ . Control Authority Standard/
Building Codes should be ratified Authority
accounts for the codes updated Code
growing threats
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Mid-term
posed by
hurricanes,
increased flood
risks, and
drought
resilience.
Output 3.2
Renovation of
existing critical
facilities such as
emergency
shelters, schools
and health
facilities that are The number of Some facilities By 2024 after the By 2032 ) ) Annual
. ) s e . . National Office of
at risk from wind critical facilities renovated, passing of the renovation Disaster Services: Reports from
damage and that are renovated including a updated building activities should National Office o ’ the National
. L . " ) . Ministry of .
coastal flooding in line with health facility, 2022 code, renovation be completed on of Disaster Annually Office of
) ) ) . L . . . Health, and )
(include health updated hurricane | police station, activities should critical facilities Services; DCA o Disaster
) : ) . e . individual school )
centersin hazard-resistant and fire begin on critical with weak Services and
o A [ . boards; DCA
Bolands and code guidelines. station facilities infrastructure DCA
Johnson’s Point,
the Ffryes Beach
RO Plant, Jolly
Harbour Gas
Station, St. Mary
School and Valley
Church).
By 2029 90% of th
Length/proportion 4 o.o . ¢ By 2032 90% of Antigua Public
- telecommunicatio ) I - )
of water pipeline 2022 n cable network is powerlines are Utilities Annuall Ministry of Project
Output 3.3 placed placed Authority v Works; APUA Reports
; placed
Powerlines and underground underground (APUA)
. underground
communication Length/proportion Powerlines
networks along gth/prop By 2029 90% of the
of and S By 2032 90% of
Valley Road and telecommunication | communicatio telecommunicatio owerlines are Project
in Jolly Harbour 2022 n cable network is P APUA Annually APUA I
cable network n cables have placed Reports
and Bolands placed
placed been placed underground
relocated underground
underground underground
underground to Percent of damage in some areas By 2029 90% of the
protect against ) s 4 oo By 2032 90% of
) to powerlines and telecommunicatio )
wind and flood communication n cable network is powerlines are Project
damage. . 2022 reported APUA Annually APUA )
infrastructure from reported Reports
) undamaged
hurricanes and undamaged )
B following a storm
storms per annum following a storm
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Mid-term
Outcome 4
Increased uptake of climate/hurricane risk insurance schemes by local farmers and fishers, and businesses
By 2023, the
Output 4.1 Y o
e commission
Feasibility )
Assessment for contractor to Antigua and Antigua and
Parametric-based Non-Climate develop an 2024 Launch Barbuda e A
the . ) . ) ) ) ) . Barbuda Tourism )
) climate risk specific Risk insurance policy Climate risk Tourism ) Project
establishment of | . 2022 ; ) Annually Authority;
. ) insurance scheme Insurance based on the insurance Authority; - Reports
a climate risk ) o Ministry of
. is developed. Schemes hazard exposure scheme Ministry of .
insurance S ) Agriculture
and vulnerabilities Agriculture
scheme. )
of the various
sectors.
By 2025, at least 4
veo By 2026, the
sessions are held ;
Number of marketing
sensitisation as part of the campaign
. marketing paig Ministry of Ministry of Annual
sessions held for ) completed, and ) .
L campaign and A ! Agriculture; Agriculture; Reports or
those operating in 0 2024 o information o Annually o .
sensitise farmers, ) L Ministry of Ministry of project
Jolly Harbour to ) resides within a 4 .
) fishers, and small . Tourism Tourism; ABHTA reports
Johnsons Point ) body that is
businesses to the .
. A advertised
Output 4.2 climate risk .
A ) publicly
Sensitisation on insurance scheme
the new climate Number of By 2025, at least
or hurricane risk articipants in 25% of small By 2026, at least Ministry of
insurance P ) p ) businesses, 50% of ) v Ministry of Annual
sensitization ) ) Agriculture; )
scheme that - fisherfolk, and businesses o Agriculture; Reports or
sessions for those 0 2024 L - ) Ministry of Annually - .
fosters the o farmers participate | participate in the ) Ministry of project
operating in Jolly Lo ; A Tourism; )
uptake for the in climate risk sensitisation Tourism; ABHTA reports
) Harbour to ) ) ABHTA
farming, A insurance scheme sessions held
) ) Johnsons Point )
fisheries, resort sessions
and local Number of Jolly
business sectors Harbour
arbou tq By 2025, at least By 2026, at least
Johnsons Point
25% of small 50% of small -
farmers, hotels . ) Ministry of .
) businesses, businesses, ) Ministry of Annual
and local business . A Agriculture; )
operators that 0 2024 registered registered Ministry of Annuall Agriculture; Reports or
P . ) fisherfolk and fisherfolk and ) v ¥ Ministry of project
acquire climate or farmers applied for farmers applied Tourism; Tourism; ABHTA reports
hurricane risk PP pp ABHTA ! P

insurance
coverage

a climate risk
insurance policy

for a climate risk
insurance policy
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Mid-term

Outcome 5
Increased capacity of drainage infrastructure within Jolly Harbour, and along Valley Road to better channel stormeratespliipraste management and reduce the incidence of local
flooding
2024
Hydraulic
Ez ineer By 2026, A
Output 5.1 g Hydraulic Engineer
Increased contracted to .
Expanded and ) ) ) will be contracted By 2030,
: drainage capacity redesign ) .
improved o . . to redesign the Construction of
of existing drains, design the - ) .
network of . most critical drains, the redesigned L L .
. waterways, and most critical ) Ministry of Ministry of Project
drains, canals, . 0 4 waterways and drains, Annually
canals with drains, ; Works Works Reports
and waterways ) ) canals with waterways and
consideration of waterways ) i
throughout Jolly , consideration of canals
appropriate return and canals A
Harbour to . - return periods and completed
. periods. with . )
Johnsons Point . . the final designs
consideration
completed
of return
periods
In 2024, By 2025, a qualified By 2027, the
Area/proportion Engineer has Engineeris construction of
of existing road been contracted, and the the redesigned
& ) . ) gned/ Ministry of Ministry of Project
network that gets 0 contracted to engineering design elevated Works Annually Works Reports
elevated and/or design the is completed and roadways has P
resurfaced existing road tendered for been
for elevation construction. completed.
By 2024
. ; By 2026, a qualified
OUtPuF >-2 Engineer has ¥ 4 4 . By 2029, the
Retrofitting at- engineer is 8
) ) Number of new been construction of
risk sections of ) contracted, and the )
drains and To Be contracted to ) . ) drains and
Valley Road (e.g., . . . engineering design
) culverts Determined design drains culverts to - . .
the segment in . completed for ) Ministry of Ministry of Project
e constructed to what exists and culverts ) divert Annually
the vicinity of the . - drains and culverts Works Works Reports
divert floodwaters currently to divert ) floodwaters
Darkwood Pond) to divert
away from road (TBD) floodwaters away from road
to protect ) floodwaters away A
; infrastructure away from infrastructure
against future from road
. road ) completed
flood impacts ) infrastructure
infrastructure
and coastal oy 2033 70% A I
) y , 70% nnua
erosion. By 2031, 50% o
By 2029, the redyuction, in t:me reduction in the Reports or
construction number of National Office National Office Damage
Degree of damage ) number of roads ) ) .
. TBD last of drains and roads in Jolly of Disaster of Disaster Assessment
to existing road from Jolly Harbour ) )
reported culverts ; Harbour to Services or Annually Services or Reports from
network per to Johnsons Point ; L - )
damage extent would have Johnsons Point Ministry of Ministry of the National
annum that are reported to ) )
been that is reported Works Works Office of
be damaged by )
completed to be damaged Disaster
floods .
by floods Services or
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Mid-term
from Ministry
of Works
Outcome 6
Improved solid waste management practices withiriskt communities in Jolly Harbour, Bolands, Jennings, and Johnsons Point
Number and
range of PR
campaigns per
year aimed at
educating and By 2025, the The National
PoRuctamet :i'ln sensitizing the existin By 2024, the annual Solid Waste Monitorin
paig public about the ) g 2022 campaign designed campaign Management Annually NSWMA s
around best ; ) baseline TBD ) Reports
. impacts of illegal and launched programme Authority
practices for dumping of executed (NSWMA)
household solid Ping
waste wastes and
) backfilling in
management in - .
existing drains and
Jolly Harbour,
Bolands waterways.
; ’ TBD upon the By 2026, 20% (on 2028 40% (on
Jennings, and ) o
. Improved first KAP base year) positive base year)
Johnsons Point ) A .
household solid survey change in responses | positive change Every two KAP Surve
waste conducted 2024 in the KAP survey in responses in NSWMA eérs NSWMA Reports ¥
management and prior to the the KAP survey ¥ P
recycling practices launch of the
PR campaign
0, 0,
The volume of TBQ upon the By 2026, 20% A((}Jn By 2028 40%
) first KAP base year) positive (on base year)
plastics, metals . -
and other forms survey change in the positive change Every two KAP Surve
Output 6.2 ) conducted 2024 volume of in the volume of NSWMA ¥ NSWMA y
) of solid waste that . years Reports
Recycling prior to the recyclables recyclables
- gets collected and : ;
services are recycled launch of the responses in the responses in the
provided for PR campaign KAP survey KAP survey
businesses and By 2026 20% (on By 2028 40%
residences to base year) positive (on base year)
collect plastics, TBD upon first change in recycling positive change
metals, and Number of KAP survey practices responses in recycling
ther f f i i
o) gr orms o hou§eholds and cqnducted 2024 in the KAP survey pracncgs NSWMA Every two NSWMA KAP Survey
solid waste. businesses that prior to the responses in the years Reports
practice recycling launch of the KAP survey
campaign
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Mid-term

Outcome 7
Expanded water storage capacity

Output 7.1
Develop
measures like tax
incentives to

By 2027, at least

5 hotels and
encourage local Number of hotels ;
) local businesses
businesses and and local )
resorts to invest businesses that By 2025, tax based in Jolly Annual
o : o No incentive 2023 incentives designed Harbour to APUA Annually APUA
in micro-scale invest in micro- ) ) Reports
S and implemented Johnsons Point
desalinization scale . L
) o invest in micro-
technologies to desalinization
scale
reduce the o
desalinization
pressure at the
parish level
Output 7.2
n
Put measures | TBD Total By 2025, the
place to reduce L ) . By 2027, a 20%
The volume of existing implementation of o
non-revenue non-revenue volume of measures to reduce reduction in the Annual
water losses 2022 total volume of APUA Annually APUA
o water losses per non-revenue the total volume of Reports
from the existing ) non-revenue
o annum water losses in non-revenue water
water piping ) water losses
the base year losses should begin
network
By 2027, the
Output 7.3 TBD Total 4
Implementation number of total number of
P . Number of ) By 2025, initiatives business
of new initiatives . business ) . )
. business A and incentives establishments
toincrease the establishments establishment implemented to and households Annual
use of grey water sand 2022 ) P " APUA Annually APUA
) > and households . increase the use of that utilize Reports
in business and " households in ) ;
) that utilize greywater in certain greywater
tourist the base year )
. greywater s sectors increased by
establishments that utilizes
along the local reywater 30% from the
& Brey base year
Output 7.4 TBD Total By 2026 Total
PA Number of water By 2024 Total Y
Provision of . number of number of
tanks supplied to number of water
water storage vulnerable water tanks tanks suoplied to water tanks Annual
system to supplied to 2022 PP supplied to APUA Annually APUA
) ) households and vulnerable Reports
residents in ) vulnerable vulnerable
at-risk households and at-
vulnerable L households i . households and
: communities in : risk communities )
households in and at-risk at-risk
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Mid-term

Bolands, the local area per communities increased by 20% communities
Jennings, and annum in the base from the base year increased by
Johnsons Point year 40% from the
to assist during base year
times of drought
Outcome 8
Increased uptake of drought risk insurance schemes by local farmers
By 2025 at least By 2026 at least Ministry of
Output 8.1 25% of farm owners 50% of farm } v
h ) . A Agriculture,
Setting up a Number of in the area register owners in the . ) .
. . : Ministry of Fisheries and Annual
climate or farmers that to participate in the local area ) .
. ) ; ) Agriculture, Barbuda Affairs; Reports or
drought risk acquire drought 0 2024 drought risk register to . ) Annually . .
. o ) - . Fisheries and Ministry of project
insurance risk insurance insurance scheme participate in ) )
. . Barbuda Affairs Finance and reports
scheme tailored coverage the drought risk
) Corporate
for local farmers insurance
Governance
scheme
Outcomed
Increased uptake of renewable energy and cliraatarttechnologies by businesses and households in the Jolly Harbour to Johnsons Point area
By 2027, 30% Ministry of
increase from Energy, Civil APUA Annual
Outpu_t _9.1 Number of local By 2025, incentives the base year in Ministry of Aviation & Report
Incentivized businesses and No incentives established to the total Energy, Civil Transportation;
uptake of solar households that ) o 2022 . number of local Aviation & Annually APUA; And
L identified increase the uptake . . .
energy utilize solar of solar ener businesses and Transportation; Ministry of
technology &y households that APUA Finance and KAP Survey
utilise solar Corporate Report
technology Governance
Output 9'24 Some farmers
Implementation are engaged in
f j By 202
© prqgcts to climate-smart y 025, tV\,IO, By 2027 at least
facilitate . additional training )
agriculture and ) a 50% increase
technology Number of farms L sessions held to . - . APUA Annual
) I training ) . in uptake of Ministry of Ministry of
transfer in the utilizing improved build the capacity of ) A ) Report
A . supported by climate-smart Agriculture, Agriculture,
agriculture practices and - 2022 farmers and new . . ) Annually ) .
) ) the Ministry of ) agriculture Fisheries and Fisheries and
sector to build climate-smart ) climate-smart : : KAP Survey
- . Agriculture ) measures by Barbuda Affairs Barbuda Affairs
resilience to technologies projects are . Report
and funded by farmers since
drought and heat . approved and
. regional and ) the base year
impacts (e.g., A ) implemented
international
water storage, )
) bodies
hydroponics and
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drought resistant

Mid-term

crops)
OutcomelO
Improved critical infrastructure and buildings with reduced susceptibility to impacts from higher mean sea levels
By 2029, the By 2030,
implementation of following the
coastal study implementation
dati f tal stud
Area/proportion recosmh?jz baelons Seci)os;insdzti:; Ministry of Ministry of
Output 10.1 of existing road TBD 2022 Works Annually Works Project Report
completed ns, the number
Expanded, that gets elevated of built (Roadworks) (Roadworks)
reinforce and/or .
infrastructure
elevated road
adapted to the
network to )
) impacts of SLR
reduce the risk of
By 2030
coastal following th
inundation and By 2029 ) orowing Ae
. TBD total ) . implementation
loss of prime Area of land that implementation of - -
. square area of of coastal study Ministry of Ministry of
coastal lands is exposed to coastal study . .
. land exposed 2022 A recommendatio Works Annually Works Project Report
projected sea ) recommendations
. to projected nsarea (Roadworks) (Roadworks)
level rise (SLR) should be
SLR completed exposure
P decreased by
30%
Output 10. Pl hould b
P . 2 Completed Study ans should be
Established . made for the - .
intearated Recommendations No known The studv should be | implementation Ministry of Ministry of
8 and studies 2023 v P Works (Roads Annually Works (Roads Project Report
stormwater . ) o completed by 2025 of the
) Implementation identified ) Department) Department)
pumping system recommendatio
ns by 2026
By 2027, 20% of By 2033, 40% of
vulnerable vulnerable
businesses, businesses,
Output 10.3 Number of new govefnment goverAnment
Planned coastal ) operations and operations and .
infrastructure o ) L . Project Report
retreat for A critical built critical built Development Lo
) projects that take No known ) . or Monitoring
certain key lace in less lans 2022 infrastructure that infrastructure Control Annually DCA and Evaluation
infrastructure P P are relocated to less that are Authority (DCA)
vulnerable areas Reports
and assets inland vulnerable areas relocated to

inland

less vulnerable
areas inland
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Mid-term

Outcome 1
Established enabling environment for the expansion of and investment in the Blue Economy Sector in the Jolly)étarbons foint

Output 11.1
Blue economy
jobs are
promoted where
feasible to
explore benefits
from a growing
marine resource
base

By 2027
following the

By 2025, PR campaign a 20%
Campa|gn increase in the Annual Report
Percentage of promoting blue percentage of or
peoplgthgt rely TBD 2022 economngbs blue ?°9T‘°my F'?h,e.”es Annually Fisheries Division Monitoring
upon fishing for should be designed activities, Division h
- . and Evaluation
livelihood and launched and projects and
. Report
opportunities for programmes
involvement created | associated with
the fisheries
sector.
By 2025 PR By 2027
Campaign following the
promoting blue campaign a 20%
Percentage of economy jobs increase in the Antigua &
tourism should be designed percentage of Antigua & Barbuda Hotel Annual Report
businesses 78D 2022 and Iaunchgd and blue gcphomy Barbuda Hotel Annually Tourislm or Monitori‘ng
devoted to opportunities for activities, and Tourism Authority; and Evaluation
ecotourism involvement created projects and Authority Ministry of Report
activities programmes Tourism

associated with
eco-tourism for
livelihood.
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6 APPENDIXX

LIST OF STAKEHOLDERS ENGAGED

Name of Stakeholder Representative Organization

Dr Lori Ann Johnson Henry

Central Board of Health

Bernard Warner

Persons living with Disabilities Association, Antigua

and Barbuda

Petronilla Estrada Joseph

Extension Division

Shanna Challenger

Environmental Awareness Group

Hasani Wills Zero Waste Antigua and Barbuda
Dr Nicole Bird Integrated Health Outreach
Ruth Spencer MEPA Trust

Dale Destin Meteorological Office

Vashti Ramsey

Ministry of Tourism

Maria Blackman

Antigua and Barbuda Tourism Authority

Amiah Nicholas

Ministry of Tourism

Patrice Simon

Antigua and Barbuda Hotel Association

Marver Woodley

Department of the Blue Economy;
National Youth Council of Antigua & Barbuda

Fredrick Southwell

Development Control Authority

Dennis Cudjoe

Ministry of Works, Roads Department

Trevor Gonsalves

Ministry of Works (PIMU Project team)

Minister of Agriculture, Fisheries and Barbuda

Samantha Marshall Affairs;
Parliamentary Representative
Noel Melvin Fisherman
Shane Tongue Fisherman
Damian Darrow Fisherman
Clive Pelle Fisherman
Atari Jackson Farmer

Dana Joseph

Keyonna Beach Hotel

Darwin Telemaque

Antigua and Barbuda Port Authority

Amiah Nicholas

Ministry of Tourism

Victoria Hall

Hall Valley Farm Valley Road

Adrian Seabridge

Jolly Harbour Homeowners Association
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