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Case Study for St. Kitts and Nevis:

National Sub-Project 1.5 Addressing Impacts of Acute
Land Degradation in the College Street Ghaut in St Kitts
and Quarries and Sand Mining Hotspots on Nevis

Integrating Water, Land, and Ecosystems Management in
Caribbean Small Island Developing States (GEF IWEco Project)

A. Executive Summary

The purpose of this case study for the St. Kitts and Nevis National Sub-project ‘Addressing Impacts of
Acute Land Degradation in the College Street Ghaut in St Kitts and Quarries and Sand Mining Hotspots
on Nevis’ under the Global Environment Facility (GEF)-funded ‘Integrating Water, Land and Ecosystems
Management in Caribbean Small Island Developing States’ (IWEco) Project is to capture, analyse, and
present in context the lessons learned and good practices in implementing the project as well as aspects
suitable for replication in future initiatives at the local, national, and regional level. This case study also
identifies project aspects which, had they been designed differently, could have improved project
outcomes. IWEco is a multi-focal project implemented in ten countries that addresses water, land, and
ecosystems management as well as climate change. It is funded by the Global Environment Facility (GEF)
and UN Environment (UNEP) is the lead Implementing Agency for national and regional sub-projects.
The Secretariat to the Cartagena Convention, UN Environment’s Caribbean Regional Coordinating Unit
(CAR/RCU) and the Caribbean Public Health Agency (CARPHA) are the Project’s co-Executing Agencies.
Implementation started in 2016 with a five-year timeframe and was later extended to August 2023 for
activities completion. The St. Kitts and Nevis case study is the first in the series of IWEco case studies.

The study was written with the goal of being a user-friendly document with key findings and lessons
learned described in a logical and concise way and with project themes clearly illustrated and explained.
Its format is intended to allow its users to easily understand how project activities unfolded, the degree
to which project activities achieved success and how and why certain decisions were made.

This St. Kitts and Nevis case study reflects the GEF approach which encourages projects to highlight
achievements and lessons in relation to key features such as integrated approaches, gender, private
sector engagement, stakeholder engagement, knowledge management, and sustainability. The case
study has been written to provide useful information to assist in the project terminal evaluation
including project ground-level realities, perceptions and expectations of stakeholders, and dynamics
amongst actors.

This completed case study found that the IWEco SKN National sub-Project achieved its goal of
demonstrating interventions for integrated environmental management and protection in St. Kitts and
Nevis using nature-based solutions. The main contributing factors to this success were completion of a
formal project review prior to launch, engagement of multiple community stakeholders in activities and
trainings using learning-by-doing, and consistent adherence to an adaptive management approach
including continuous monitoring and regular in-person meetings and site visits.



The project, due to its multi-dimensional nature with broad participation and a significant number of
‘moving parts’ required a substantial amount of time to implement. These design aspects also increased
the possibility of delay, and some delays occurred in all project activities. Causes of delays were: 1)
Disruption caused by the COVID-19 pandemic and the time required to make needed adjustments; 2) At
some project sites, a lack of detailed ground-truthing to confirm site suitability and identify risks,
insufficient communication with neighbours for establishing expectations, and absence of a water
supply to offset risk of drought; and 3) At all main project sites, a lack of reserve stores of some types of
materials and equipment needed in activities to replace those that failed or were damaged.

Project participants also expressed the opinion that the project could have been promoted more
effectively and stakeholders more actively engaged for the activities’ duration if a designated
communication specialist had been included in the Project Management Unit (PMU) and if the
Caribbean Environmental Youth Network (CYEN) and other participating NGOs had been able to achieve
more collaboration with a government education or communications officer. The RPC, NPC, and project
representatives of participating Government agencies and NGOs also proposed that if fewer activities
had been included in the project, more time and attention could have been devoted to trialing and
monitoring certain environmental measures, practices, and techniques for a more complete learning
experience.

Over the course of the project, project participants treated logistical, technical, and other types of
challenges - in addition to successes — as a valuable part of the learning experience and recorded these.
The NPC documented a range of individual project aspects and nature-based solutions suitable for
replication and scale-up in St. Kitts and Nevis and the WCR. Government and community stakeholder
participants from different agencies and community groups expressed that in addition to success in
activities implementation and acquired learnings, a strong sense of comradery developed, and they felt
positive about the prospect of collaborating again on future projects and initiatives.

B. Background

The precursor project to IWEco was the GEF-funded ‘Integrating Watershed and Coastal Area
Management in the Small Island Developing States of the Caribbean Project’” (IWCAM) (2005-2011)
implemented by UNEP in partnership with 13 participating countries with the purpose of developing
capacity for multi-sectoral planning and management for integrating freshwater resources and coastal
water management. The IWCAM St. Kitts and Nevis Project was implemented as a demonstration
project involving rehabilitation and management of the Basseterre Valley Watershed for protection of
the underlying aquifer. The project was designed with multiple community stakeholders working
together on activities and participating as a group in trainings for increasing capacity and confidence for
implementing and collaborating on integrated water resource management projects. Also, the project
produced necessary management plans and draft legislation to guide and support future important
conservation efforts and for replicating successful project activities.

C. St. Kitts and Nevis Sub-project Purpose and Description

The St. Kitts and Nevis IWEco National Sub-project focused on addressing the acute impacts of land
degradation through an integrated water, land, and ecosystems management approach by achieving
ecosystem restoration and enhancement, restoration of degraded lands, improvement of wastewater



quality, and reduction of point source pollution. Project activities for conservation, restoration and
capacity building were designed so that community stakeholders worked closely together and supported
long-term sustainability and replication through policy and regulatory support, exchange of best
practices, and overcoming barriers to implementation of sustainable solutions.

i.  Project Demonstrations Sites’ Descriptions

The SKN National Sub-project targeted interventions for mitigation of acute land degradation on (1) St.
Kitts, one site of approximately 5 acres associated with poor riparian land management to reduce
sedimentation and flooding, and (2) Nevis, three sites totalling approximately 20 acres associated with
mining activities, sedimentation, and deterioration of adjacent marine ecosystems. Marine-based NbS
were also implemented including the installation of artificial reef modules and the establishment of a
coral nursery.

a. St. Kitts College Street Ghaut

The CSG runs from north to south through the capital city Basseterre. Its watershed covers 662 hectares,
and the main watercourse begins north of the Olivees Mountain. The Ghaut runs past the west edge of
the airport runway, downward through to the City of Basseterre, and empties into Basseterre Bay on the
south side of St Kitts. The project intervention area is 1 km long and occupies approximately 5 acres and
sought to protect the riverbank with gabion baskets and the planting of vetiver grass and associated
activities.

The target location within the College Street Ghaut, St. Kitts, indicated by a circle on a map of the water-
shed (A) and by a photograph of the site (B).

Significant encroachment has occurred on the banks of the Ghaut from agricultural activities and
settlements. Improper disposal of solid and liquid (grey waters) waste is also problematic. Removal of
vegetation along the edges of the Ghaut has resulted in increased erosion of the riverbanks and across
the upper reaches of the watershed. As a result, sedimentation of the river channel has occurred. This
has heightened risk of floods, loss of life, and property damage particularly within the lower reaches
including in the City of Basseterre. Land degradation and on-going sedimentation of watercourses have
led to more frequent floods including major flood events.

Land-based pollution has increased because of encroachment. Pollutant contributors include those
associated with agriculture from fertilizer and other chemical applications, livestock rearing and effluent



discharge, and from settlement areas in the form of greywater. Outfalls create a public health risk along
the Basseterre beach. There is also evidence of increasing sedimentation of the marine environment in
the Basseterre Bay and some impacts to the coral reefs, which are also prime recreational dive sites and
thus foreign revenue earners.

To address the problem of greywater disposal into the College Street Ghaut from adjacent homes, the
IWEco project also commissioned the design of a pilot greywater collection, treatment and reuse
systems utilizing constructed wetlands. It is anticipated that this pilot system will be built with funding
from the upcoming GEF-CREW+ project in 2024.

b. Nevis Quarries

The seven quarry project sites are located along the eastern and southern sides of the island of Nevis
and cover approximately 27 hectares. Most of these operations excavate their materials from hillsides,
ghauts and fields and operate rock crushing equipment. Materials produced range from boulders to
gravel, sand, dust, and filling material for building roads and runways. Much of the quarries’ vegetation
cover has been cleared. The remaining vegetation includes dry scrub forest, grasses, small plants, and
bushes.

Poor quarry management practices on Nevis have caused land degradation, erosion, landslips, increased
run-off, sedimentation of streams, affecting both terrestrial and marine ecosystems. Quarries are the
greatest source of sedimentation in streams and high sediment loads have caused degradation of reefs,
seagrass beds, and fish spawning areas, as well as destruction of mangrove swamps. Aspects of quarry
operation which are inadequately managed are site planning and staging, removal and storage of
quarried material, protection of vegetation, storm water management, site sealing and revegetation.
Two reforestation activities were undertaken at two sites at Coconut Walk, New River Estate and the
abandoned quarry at Potworks.

c. Nelson Spring Wetland

The Nelson Spring wetland site is on the west coast of Nevis and covers approximately eight (8) acres.
The site, traditionally a popular recreation area for the local community with scenic views to the river
mouth and ocean has become overgrown with invasive cattails. River and wetland banks have been
destabilized with the loss of mangroves and other indigenous vegetation, and shade trees have been
lost from the bordering meadows. A pilot restoration activity was undertaken to try and remove the
invasive species and plant out native species including mangrove.

d. Coral Reef Sites

Tamarind Cove, Nevis was selected as the main project site for establishment of a coral reef nursery. The
MoReef, artificial reef modules, were installed at three other sites at Church Reef, Calypso Reef and
Green Point. Local reefs have traditionally provided valuable habitat and spawning grounds for marine
life while also supporting local livelihoods such as fishing and recreational dive boat operators.
Significant damage has been incurred to local reefs over time from pollution, fishing, marine traffic and
other human activities.



ii.  Overarching Project Activities

To ensure the sustainability of nature-based solutions for land restoration, complementary project
activities related to strengthening legal instruments, environmental monitoring protocols and
management plans were also initiated. One activity included upgrading of water quality monitoring
protocols in St. Kitts and Nevis. This was implemented through a consultancy with two outputs: 1) A
comprehensive assessment of water quality; and 2) An upgraded manual of best practices and protocols
for water quality and monitoring.

Another activity identified was the strengthening of legal instruments through updating and revising
National Conservation and Environmental Management Act. An additional activity identified after the
start of the project was establishment of a forest conservation nursery as a mean of sustaining
restoration and reforestation works in the Federation for years to come. IWEco SKN also included
support for youth led community based environmental monitoring by working with the SKN chapter of
the Caribbean Youth Environment Network (CYEN).

Finally, IWEco SKN commissioned an in-depth study of the minerals sector in the Federation. This study
was conducted in collaboration with a wide array of stakeholders in St. Kitts and Nevis. The study aimed
to improve operations and introducing best practices to stem land degradation and excessive erosion
and provided a roadmap for future actions to improve sustainability of the sector.

iii. Project Schedule, Budget, Executing Arrangements, and Participating Agencies
and Stakeholders

a. Project Schedule and Budget

The sub-project was started in February 2019 with a planned duration of 48 months and was extended
by six months to mid-2024 for activities and reporting completion. The GEF project grant amount was
999,685 USD and the amount of co-financing from the Government of St. Kitts and Nevis was
$3,273,775 US. Total funding amount was $4,273,460 US. The co-financing contribution to the project is
‘in-kind’ and included a variety of Government resources designated to the project such as staff work
time, and use of buildings, vehicles, and equipment.

b. Execution Arrangements

The Ministry of Environment, Climate Action and Constituency Empowerment was the National
Executing Agency (NEA) for the project. A dedicated Project Management Unit (PMU) was established
within the Department of Environment (DOE) to coordinate project execution, and which is responsible
for timely delivery of inputs and outputs and for coordination with all other relevant agencies. The PMU
was headed by a National Project Coordinator (NPC) contracted for the project duration and under the
direction of the Director of Environment. The NPC was directly responsible for project execution and
operations guided by approved work plans.

The Project Steering Committee (PSC) is responsible for policy input, functional guidance, and overall
project coordination and met formally at least once per year. However, the NPC was consistently in
touch with members of the PSC throughout the project implementation period. The NPC was the PSC
Secretary, and the chair was the National Focal Point and Director of Environment. The PSC was
composed of representatives from the Departments of Physical Planning & Environment, Agriculture,



Economic Affairs and Public Sector Investment Planning, Water Services, Public Works, and Marine
Resources and Nevis Historical and Conservation Society.

c. Participating Government Agencies and Community Stakeholders

On St. Kitts, participating Government agencies included: the St. Kitts Ministry of Agriculture, Marine
Resources, Physical Planning, Water Services, Environmental Health, Public Works, Economic Affairs and
Public Sector Investment Planning (PSIP), Youth Empowerment and Environment. Individual
participating Departments provided project inputs in the form of either information and data, technical
advice, equipment, and other resources. Other Government Agencies whose contributions and
participation have also been identified as important for the project but which are less directly involved
included the Ministry of Social and Community Development, Culture and Gender Affairs and Tourism
for fostering linkages with NGOs, CBOs, Community Services, and for awareness building.

On Nevis, several Government agencies though the Nevis Island Administration (NIA) participated
directly in project activities. These are the Department of Physical Planning and Environment, Marine
Resources, Nevis Housing and Land Development Corporation, Environmental Health, Water
Department, Integrated Water Resources Management Unit, Disaster Management Department and
Public Works Department.

Other partners engaged to participate in the project included the Caribbean Youth Environment
Network (CYEN) in St. Kitts and Nevis through an MOU to engage youth in the project, and contracted
NGOs the Nevis Historical and Conservation Society (NHCS), to carry out rehabilitation at the Nevis
project sites, and the Coral Assistance, Restoration and Education (C.A.R.E) St. Kitts and Nevis, to build
and establish the first ever coral nursery in the Federation and SKN Reef Guardians and Anjolique Dance
Company for public awareness and outreach.

D. Case Study Data Summary and Analysis
i.  Project Design
a. Incorporation of Learnings from IWCAM and other Previous Projects

The IWEco SKN sub-project design process from 2015 to 2018 included review of the GEF-IWCAM
Project for St. Kitts and Nevis which was completed in 2011 as well as previous projects in the
environmental and natural resource management sectors to identifying project key learnings. The
IWCAM SKN project identified the main obstacle to integrated planning for water resources as the co-
management of water resources by “more than six separate agencies”, fragmented authority, and
critical gaps in legislation.

IWEco SKN project designers aimed to replicate successful IWCAM SKN aspects including multiple
jurisdictions collaborating and ‘learning by doing’, an inclusive and thorough project preparation
process, creative nature-based solutions for protecting important natural resources, targeting high
traffic areas, and creating attractive public recreation sites. Also, IWEco SKN designers followed IWCAM
SKN recommendations that future environmental projects should focus on water quality and water
quantity. IWEco design responded to the request of Nevis Island Administration (NIA) that all major
environmental projects include Nevis.



b. Rationale for Selection of Individual Sites for Demonstrating Nature-based Solutions

Selection of IWEco SKN project sites intentionally included a range of locations including interior,
coastal, and marine sites in highly visible areas to demonstrate a watershed-based and integrated water,
land, and ecosystems management approach, using a range of hands-on activities for countering land
degradation using innovative and nature-based solutions. Research and ground-truthing revealed that
these sites were under the jurisdiction of several government departments providing the opportunity
for cross-department collaboration. Site physical characteristics and the type of environmental issues
revealed possibilities for applying a variety of rehabilitation and restoration strategies and engaging
multiple community stakeholders.

The CSG provided the opportunity to demonstrate installation of soil conservation measures using a
broad range of methods, materials and techniques to reduce erosion, scouring, sedimentation and
improve downstream water quality. Measures selected included vetiver contour rows; design of grey
water treatment systems; installation of new and maintenance of existing gabion baskets at the ghaut;
stabilization and regular maintenance of existing retaining walls and bridges; and clearing of culverts,
drains, outfalls and roads of debris and sediment along the ghaut and at its outlet.

Gabion baskets installed (A) and weir repair (B) in the College Street Ghaut, St. Kitts.

The restoration sites in Nevis (Coconut Walk and Potworks) offered locations to demonstrate an
agroforestry approach to restoration. Measures selected included stabilization of ghauts and water
harvesting systems to reduce quarry run-off into the ocean and restoration and reforestation of non-
productive quarry areas. The east side of the island has increasing experienced drought-like conditions
thus the sites would offer a valuable opportunity to demonstrate effective water-harvesting and
revegetation techniques.



Soil retention techniques at Coconut Walk, Nevis,
including construction of contours (A), sediment
traps (B) and planted coconut trees (C)

The Nelson Spring wetland site presented a suitable opportunity for a pilot restoration project for a
popular recreation site of high natural and scenic value in partnership with the main local community
association. Activities selected for demonstration included removal of cattails to restore the pond area
and scenic views, and re-establishing mangrove trees along the beach and around the wetland through
propagule plantings and restoring shade in the grassy areas with coconut tree plantings.

Tamarind Cove, Nevis and three other reef sites (Green Point, Calypso Reef and Church Reef) were
selected for the coral reef restoration and monitoring to provide an opportunity to engage local NGO
C.A.R.E. SKN and a local dive shop (Kenneth’s Dive Centre) for activities implementation, including
participation and hands-on training with three women in the Department of Marine Resources and the
SKN Reef Guardians, a local advocacy group for protection of coral reefs and the marine environment.
Activities included a survey using drop-down camera technique, establishment of the coral nursery,
installation of MoReef artificial reef modules at three locations, and training on Reef Check and other
benthic survey methodologies.

c. Revision of Project Design Aspects before Start of Implementation

In 2018, prior to the start of implementation, the NEA undertook a formal review of proposed project
activities for any needed adjustments to be identified and made. At the start of project implementation
in early 2019, at the suggestion of the NPC and PSC, more in-depth diagnostic assessments were
conducted at key sites to ground-truth information. On revisiting the CSG proposed scope of work,
government technical staff were consulted for additional input. Given budgetary constraints, and the
fact that in upper sections of the Ghaut, several homes were located close to Ghaut banks, it was



decided the restoration target area would be reduced from 5km to 1km in length. Also, upstream sites
proposed for detention ponds were removed from the CSG project because these had recently been
claimed by developers as housing sites. This would allow project proponents to focus greater attention
in a smaller area using a carefully applied set of techniques. The reduced section was confirmed to be
near, and visible from neighbourhood roads.

ii. Project Governance, Management and Coordination

Upon project start, a kick-off meeting and was held with project participants, facilitated by the NPC, for
clarifying the project plan and budget and to discuss activities, individual responsibilities, and
stakeholder expectations. The meeting emphasized that implementation would be based on an adaptive
management approach using ‘learning by doing’ whereby project activities would be regularly
monitored, and progress reviewed after sufficient time had passed to illustrate the impact of an
intervention. Learnings would be for making timely adjustments to project activities and the iterative
process would continue. Over the course of the project, the regularly collected information proved
useful for the NPC’s production of monthly project reports for project participants including budget
updates.

a. Establishing Relationships with Demonstration Sites Local Residents

At the College Street Ghaut project section, several property owners on the east side had previously lost
land due to storm erosion and reacted positively to the restoration plan. Most of the west-side land was
owned by one person and staff had several discussions with the property owner. The owner explained
to staff they were considering selling several parcels of land next to the Ghaut. Over the course of the
project a structure was built in the buffer zone. The NPC was not in agreement with this construction
however approval was given by a high-level government board. Ground-truthing revealed that the
originally designated vetiver grass planting area along the bank was unaffected and plantings were
subsequently carried out as intended.

On Nevis, vehicle access to one of the main restoration site at Potworks was achieved by approaching
the adjacent apartment-building property owner and reaching an agreement which allowed use of the
existing access road. In return, the apartment residents would be allowed to recreate at the restored
site which would provide natural shade and trails. The apartment property owner would in turn assist
with periodic trimming of vegetation.

For the Nelson Spring wetland restoration pilot project, the St Thomas Improvement Group (STIG)
neighbourhood association contacted the NHCS to discuss issues related to the wetland which
eventually led the NHCS to propose a pilot wetland restoration activity under IWEco. This was followed
by a meeting with STIG facilitated by Botanist Ms. Jenny Lowery, contracted for the wetland project by
NHCS, for the residents to express the importance of this natural asset to their community, establish a
vision for the future restored wetland, and propose ideas for local residents’ participation in the project.

b. Coordinating and Managing Demonstration Sites Activities Implementation with
Community Stakeholders

Over the course of project implementation, demonstration activities achieved progress and incurred
challenges, and new opportunities arose for applying new learnings and adjusting activities for
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improving outcomes. Project staff followed an adaptive management approach for project activities in
line with overall project aims.

Demonstration Sites Activities Early Implementation Phases - Progress & Challenges:

Restrictions due to the Covid-19 pandemic caused some delay in all IWEco SKN activities. Several team
meetings on the original project schedule were missed. There were also delays in shipments of needed
materials and equipment as well as for arranging visits to St. Kitts by consultants coming from abroad for
the SKN Minerals Sector Study.

For the College Street Ghaut, project staff reviewed the revegetation plant list and added a few varieties
which were expected to establish more successfully including vetiver at all restoration sites. In addition
to its root binding qualities and fast growth, vetiver had proven in other Caribbean locations to be an
important material in sustainable livelihoods products but had not yet been used in this way in the
Federation. Initially, fast progress was made in earth moving and materials placement and installation in
the Ghaut. Substantial numbers of clumps of hedgerows were planted along the banks of the Ghaut in
2021 and 2022. However, this was slowed for several months due to equipment breakdowns and delays
in replacements of parts by the contracted construction company.

On Nevis, the Potworks abandoned quarry (+/- 5.5 acres) was revealed to be denuded in the initial site
visit by project staff. Coconut Walk (+/- 10 acres) had been partly reforested with funding from the GEF
Small Grant Programme project. The IWEco project for St. Kitts and Nevis provided a grant of USD
150,000 to the NHCS to continue its reforestation programme at Coconut Walk, conduct reforestation at
the abandoned quarry at Potworks Estate, and to start a pilot wetland restoration effort at Nelson’s
Spring. An open day with staff and volunteers was held at Potworks for project launch.

—

Abandoned quarry at Potworks Estate, Nevis, before clean-up (A), after land preparation work (B) and
after one year of active planting (C)
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Contouring of staging areas and installation of berms was done to catch rainwater on the sloped
Potworks and Coconut Walk sites. A variety of deep-rooted grasses, plants and saplings, including
coconut and other fruit trees were planted although volunteer and paid workers found the clay soil to
be very hard and the work challenging under the open sun. Many young plants were subsequently lost
after livestock from neighbouring properties entered the site and grazed on the plantings. This was
compounded by a drought on the east side of the island. As a result, plantings were either eaten,
withered and/or damaged.

At the Nelson’s Spring wetland pilot restoration project, also implemented by NHCS, clearing began in
late 2020 and initial progress was slow. Community involvement was limited despite strong participation
and enthusiasm expressed at the initial project meeting with the STIG as well as promotion efforts using
local media. In early 2021, two more labourers were hired. A moderate sized portion of the pond was
opened using manual tools, and water lilies returned. However, the cattails thick stems made cutting
difficult. Removal logistics were also hampered by lack of a central platform. Replanting of indigenous
tree species around the pond perimeter for bank stabilization such as Red Mangrove species began in
December 2020.

Under the coral reef monitoring and restoration project hands-on training activities, DMR and SKN Reef
Guardians acquired knowledge and familiarity in using the equipment and methods and conducting reef
monitoring. A coral nursery was established at Tamarind Cove. At three other locations, MoReef
stackable reef modules were installed for observing coral growth. Participants gained practice
assembling the modules in different formations to best suit water depth and sea floor topography.
‘Christmas tree’ structures were assembled for the nursery employing local materials and small coral
pieces from other reefs were attached. Challenges arose in employing the tree structures in that the
local materials degraded faster than expected and lacked specific shapes which attract small organisms
necessary for coral growth. Significant growth rates for some transplanted corals were achieved,
however the sometimes wavey conditions at the Tamarind Cove site resulted in some materials on the
Christmas tree structures being damaged and branch corals did not grow successfully (UNEP (2022)
IWEco Coral Nursery Tamarind Cove Report).

C.A.R.E SKN diver Valérie Grégoire with a fragment of Acropora palmata (A) and diver Rudell Williams
(B) attaching fragments to coral trees at Tamarind Cove, Nevis.
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Staff Response to Demonstration Sites Challenges & Opportunities:

Because of the inability to hold face-to-face meetings during much of the project’s implementation
period due to the pandemic, staff ensured communication was maintained on important matters
through online meetings and phone calls, as well as some field visits with social distancing. As the need
for communication arose to address emerging issues and results, project staff discussed and decided on
what actions should be taken in terms of adjusting scope, spending, scheduling and for taking advantage
of new opportunities. With the end of the pandemic, regular in-person meetings resumed.

For the CSG project, the needed replacement parts for the construction equipment arrived and earth
moving continued. Gabion baskets were installed in specific locations in for reinforcing the Ghaut banks.
By 2022, significant growth of trees, vetiver, and other grasses along the Ghaut banks could be
observed. Some sediment had re-accumulated in the Ghaut however the rate of sedimentation
appeared to have decreased since the beginning of the intervention.

On Nevis, to prepare for a second attempt at site plantings, the NHCS installed fencing around the
Potworks site intervention area, and at Coconut Walk increased the height of some of the shorter
fencing sections. An offsite plant nursery was established so that plants and saplings could receive
regular watering and achieve sufficiently growth that they could then be taken to the site and planted.
More drought tolerant species were selected, and some local plant nurseries agreed to donate tree
seeds to replace those that had been lost. An auger was brought in to make it easier to dig holes in the
hard clay soil. Additional surface channeling was done on both sites to improve run-off to staging areas
and in the second quarter of 2022 water tanks were added.

However, drought continued to limit the successful establishment of plants and an irrigation line was
installed. The water department was contacted to secure regular water deliveries. Topsoil was delivered
and applied to the staging areas at Potworks, and vegetation cuttings were also mixed into the soil to
increase soil structure. There has been significant growth from the second round of revegetation efforts.
Throughout the project, a list of tree survival rates was kept by NHCS. For Potworks, historical quarrying
equipment was left on the site as a reminder of the site’s former role and the importance of better
stewardship.

At the end of the period of IWEco funding for the project, a commemorative event was held on Nevis in
late June 2022 with over fifty participants including the Nevis Island Administration, NHCS, Department
of Environment, consultants, and local community members. After a short ceremony, certificates were
handed out to volunteers and NHCS staff members. The event was featured in the NHCS quarterly
newsletter and local news outlets.

For the Nelson’s Spring wetland project, to overcome the challenge of keeping the cattails from growing
back, NHCS prepared and submitted a funding proposal to US Forest Service for purchase of a
specialized mechanical cutter and to continue the work and expand to another nearby wetland at Fort
Ashby. Funding was approved in mid-2021 and a cutter was ordered. The cutter arrived in the second
quarter of 2022, STIG restarted their voluntary work, and cattails removal progressed at a steady rate.
Where red mangrove seedlings had been eaten, staff and workers planted other types of mangroves
and tree species with positive results. Water birds, native wetland plant species, crabs, fish, and
butterflies have been observed returning to the wetland and it is anticipated this restored habitat will
provide an important ecotourism opportunity as a birdwatching site. These benefits expected to result
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in overall enhancement of human well-being especially as it related to community stewardship and
cohesion and re-establishment of green zones for recreation and cultural activities.

At the Tamarind Cove coral nursery site, staff regularly monitored transplanted coral growth rates. In
cases where corals died or turned pale, staff used this opportunity to install new coral pieces on the
trees, change out hanging loops with new types of materials, and use different coral transportation
times. Results were monitored and this valuable information was recorded for future use. There was
sufficient growth to demonstrate with a series of corals how different genders placed near each other
achieved greater rates of reproduction. Project staff also explored locations which could potentially
provide ideal conditions for establishing another coral nursery. A relatively sheltered site on the south
side of St Kitts was identified and it is anticipated this site could also be restored to a productive fish
nursery. Three women successfully completed their training and are now PADI-Open Water Certified.
CARE SKN also applied and received preliminary approval for funding from the GEF SGP.

c. Implementation of Overarching Project Activities
Upgrade of Water Quality Monitoring Protocols

This activity was conducted through a consultancy with Ambient Environmental Consulting Inc. with two
main outputs. The first was the comprehensive assessment of water quality (potable, recreational and
wastewater) monitoring practices (sampling and analysis protocols, identification of sampling points
with maps and GPS coordinates, equipment, human resources, data storage and analysis and overall
enabling environment), gaps and recommendations for improved monitoring practices inclusive of
human and physical assets for both St. Kitts and Nevis. The second output was the upgraded manual of
best practices and protocols for water quality (potable, recreational and wastewater) monitoring for
both islands and recommendations for training needs of laboratory personnel and review of the
recommendations for the purchase of equipment as outlined in the report “Regional Laboratory
Assessment” commissioned by the regional IWEco project in 2020.

This work was carried out through field and laboratory assessments and face-to-face or virtual
discussions with key stakeholders in relevant Government Departments. In January 2022, a presentation
of the upgraded manual was delivered to relevant Government stakeholders including steps for
improving water quality monitoring now and into the future. Plans for procurement of necessary lab
equipment are currently underway.

Draft National Conservation and Environmental Management Act (NCEMA)

There were some delays in the project activity for developing the Draft National Conservation and
Environmental Management Act (NCEMA) which will be the overarching environmental legislation for
the Federation. Nevis staff expressed that the delay was largely since certain sections of the Draft Act do
not properly address differences between the two islands including predominant forms of land tenure,
economic sectors, and topography. A change in Government in mid-2022 added to the delay.

New Demonstration Projects Opportunities Identified — Forest Nursery and CSG Greywater Disposal

During project implementation the NPC, Government staff, and community stakeholders looked for
additional potential sites for demonstrating and trialling creative NbS options which had not yet been
used in the Federation. Staff were asked to draw upon their own knowledge, and that of other
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community members, on local environmental issues and suggest new interventions which could
leverage natural assets.

The NPC and DOE identified the opportunity to establish a forest conservation plant nursery in the Royal
Basseterre Valley National Park (declared in 2011 under IWCAM). This would align with the park purpose
of reforestation, provide a revenue source from sale of trees and plants for nursery operation costs, and
create a new project component for IWEco SKN. There was already a Department of Agriculture (DOA)
demonstration farm with a water supply next to the proposed site and an access road. A container was
brought in to provide office space and equipment storage and grass was planted for ground cover. After
several discussions with agricultural officers, the Department agreed to allow the nursery to connect to
their water supply. At this point, the NPC handed over full responsibility for the nursery to DOE,
including the task of potentially acquiring power for the site.

In recognition of the fact that greywater disposal is a major problem inside the College Street Ghaut, the
NPC and Government environmental officers identified a valuable opportunity to produce a design for
greywater collection and treatment using constructed wetlands pilot project to be managed by the
Department of the Environment. A residential block and small public park near the north end of College
Street was chosen for the site. Project design has been completed for connecting eight homes via pipes
to be laid down the gently sloping street to a constructed wetland in a portion of the park. The public
park is also on sloped land, and this provides the possibility for a vertical-flow wetland which could
potentially provide more effective treatment and as well as opportunities for more advanced learning
for project participants and park users.

This greywater demonstration project is certain to achieve high public exposure because it is located at
the point of convergence of several busy neighbourhood main streets and is a popular gathering place
for residents of all ages to socialize and recreate. The wetland design borrows aspects from other
successful projects in WCR including construction with local materials such as coconut husks, and using
multiple cells which allows different plants to be grown and in different cells providing habitat and
attractive plants such as ginger lily. Project completed knowledge products include an assessment of the
various options for greywater collection and treatment and the pilot project design. This project will be
part of the CReW+ project for St Kitts & Nevis to commence in the second quarter of 2024.

Caribbean Youth Environmental Network (CYEN)

CYEN'’s overall environmental monitoring and community engagement activities included hundreds of
youth volunteers engaging in clean-up activities at several beaches, the CSG, and other locations; and
beach profiling and water quality monitoring. The CYEN SKN Project Coordinator consulted with the NPC
for advice based on their previous experience in clean-up projects. The advice helped CYEN organize
students at the clean-up sites into individual crews which worked in coordination, removing refuse from
different sections, and piling bagged refuse in designated locations for more efficient collection. CYEN
undertook monitoring at these sites to record visible changes in the environment after clean-ups were
completed.

CYEN found that its clean-up system for the selected beaches besides being efficient, enabled results to
be recorded in data categories such as types of refuse collected and rate of removal. This information
can be used in planning future clean-up projects and anti-litter campaigns. CYEN subsequently applied
these learnings in clean-up efforts for ten beaches on St Kitts with its volunteers and shared these with
the more than twelve other groups and agencies involved in the beach clean-up as part of its
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environmental outreach and education activities. CYEN’s other environmental awareness and outreach
activities organized under IWEco SKN included two bottle drives and tree planting days. CYEN used
social media in its outreach efforts and to celebrate volunteer achievements and research findings
including through illustrative photos and videos.

NATION, |

>

Youth-led environmental monitoring and clean-up spearheaded by CYEN SKN

Minerals Sector Study

The study of the minerals sector in the Federation was conducted by Wood UK Ltd in collaboration with
many Government and private entities in St. Kitts and Nevis. The study included three major reports: (1)
Minerals Sector Analysis, (2) Legislation and Policy Report and (3) Good Practice Report completed in
mid-2022 along with training for all private and public quarry operations in the country.

The visit by the international consulting team contracted to undertake the quarries assessment as part
of the Minerals Study was delayed due to the pandemic. Because of the reduced timeframe for this
activity caused by the pandemic, the consultant’s ToR was amended to remove the deliverable of an
outline for a future restoration and/or rehabilitation interventions. For the consultant team to
accelerate their work, the NPC shared key baseline information for the sites. This enabled the
consultants to quickly select priority areas of focus for ground-truthing when they visited in November
2021 and to conduct legal review.

Successful training sessions on quarries environmental management were held in July 2022 on both
islands. The final report was completed at the end of August 2022. The study provides a road map to
future sustainable aggregate and sand extraction.
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G

Training and capacity building for quarry operators in July 2022

d. Project Documentation, Recording, and Information Sharing

The RPC, NPC and project participating agencies completed and organized a substantial amount of
documentation on IWEco SKN over the course of the project. The NPC’s project reports were shared
with the RPC, and project participating Government Departments and NGOs. Documentation most
helpful for the public such as final technical reports, presentations and photos have been published on
the project website, as well as articles about the project - these either directly or within the newsletters
and bulletins.

The NPC produced various knowledge products including project newsletters, briefing and experience
notes, and summaries of engagement activities with project participants, stakeholders, and
beneficiaries. The RPC, over the course of the project, used the NPC’s reports to ask additional questions
and for content in the IWEco newsletters. Participants reported that the project newsletters were
useful.

Videos and infographics have been produced and shared focusing on the coral reef restoration work and
the installation of the MoReefs. The NPC also wrote a book chapter focusing on the project and using
the IUCN Global Standard for Nature-based Solutions to gauge the effectiveness of the IWEco SKN
interventions. The chapter was published by Springer Nature at the end of 2023. The NPC also
participated and presented papers at the 2019, 2021 and 2022 Annual Caribbean Water and
Wastewater Association Conference to showcase the project.

iii. Key Findings & Lessons Learned
a. Overall Project Goals

o |WEco SKN achieved its goal of successfully demonstrating interventions for integrated
environmental management and protection in St. Kitts and Nevis using nature-based solutions
towards achieving social, economic and environmental benefits. Activities at individual project
sites clearly illustrated a ‘win-win’ situation where human well-being and biodiversity were
enhanced.
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Project Design and Preparation

Incorporation of IWCAM learnings (challenges, achievements, outcomes and learnings) in IWEco
SKN design resulted in substantial project benefits.

Completion of a formal project review in the final steps of project design with participating
agencies prior to launch and re-scoping of certain project activities to reflect ground-level
realities resulted higher quality outcomes.

The moderate size of project sites helped to keep activities implementation manageable,
allowed demonstration activities to fit into locations which are highly visible to the public, and
resulted in more efficient use of project resources. Also, the sites’ size was suitable considering
the two islands’ limited area compared to larger countries where NbS solutions are often
applied to much larger areas.

If the project had been longer, additional resources could have been mobilized to enhance the
interventions and stress reduction in the environment from the nature-based solutions could
have been more clearly demonstrated.

A smaller scope of project activities would have reduced delays and allowed more time and
attention to be devoted to trialing and monitoring certain environmental measures, practices,
and techniques for a more complete learning experience.

Stakeholder Engagement and Outreach

When community stakeholders consistently joined activities in-person and had sufficient time to
properly complete tasks and observe results, they developed increased confidence, pride, and a
feeling of ownership.

Project success was largely due to the decision to select a National Project Coordinator (NPC)
that understands the local Government, stakeholders, and context; can engage people; is a
proven effective project manager; and is respected locally.

Considering the multiple demands on the NPC, greater promotion of the project and
stakeholders’ participation throughout the duration of activities could have been achieved if a
designated communication specialist had been included in the PMU.

If project NGOs carrying out public outreach and awareness activities had pre-identified a
strategy for networking with and leveraging the resources of relevant Government Departments
and other agencies, greater promotion of the project and probably also more public
participation could have been achieved.

Means and Frequency of Communication

Effective communication between the NPC and the DOE and PSC was achieved by using several
digital channels (phone, WhatsApp, email, zoom etc) as best suited individual situations - for
example considering what channels were available to project participants and what type of
information needed to be shared — and through face-to-face contact wherever possible.
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When opportunities for meetings (in-person or via digital channels) for resolving important site
specific issues were missed (which occasionally happened over the course of the project)
activities were delayed.

Project Delays

Delays occurred in all project activities and the main causes were as follows:

Disruption caused by the global COVID-19 pandemic and the time required to make needed
adjustments.

At some project sites, a lack of detailed ground-truthing to confirm site suitability and identify
risks, insufficient communication with neighbours for establishing expectations, and absence of
a water supply to offset risk of drought (especially in Nevis).

At all main project sites, a lack of reserve stores of some of the types of materials and
equipment needed in activities to replace those that failed or were damaged.

Adaptive Management

The willingness of the NPC and participants to be flexible to fulfil objectives and change activities
including for example the order of parallel and sequenced activities, and the empowerment of
the NPC by the DOE to adaptively manage activities, enabled the NPC to respond relatively
quickly to delays caused by Covid-19 and other unforeseen challenges.

Learnings acquired by community stakeholders (CYEN SKN, NHCS, C.A.R.E SKN, and SKN Reef
Guardians) in activities initial and mid-stages provided them the knowledge and familiarity to
design and initiate additional environmental activities before the end of the project and to gain
enough experience to go out and seek additional funding at the end of the IWEco interventions.

The substantial amount of baseline information collected and shared by the NPC helped activity-
implementing organizations make faster and more informed decisions and achieve better
outcomes.

Sustainability

The project’s NbS interventions, because they are labour and time intensive, require sustained
financial support and active collaborations (including continuity of staff) to achieve long-term
benefits.

The project aligns with Government current priorities and the substantial level of capacity,
collaboration, and confidence developed amongst participating IWEco SKN Government
agencies and community stakeholders is sufficient to initiate and carry out relatively complex
multi-jurisdictional projects in integrated environmental management.

The level of knowledge and skills acquired by project participants including the ability to upscale
nature-based solutions will determine the extent which more advanced and larger scale NbS can
be trialled and implemented after project completion. Ability to upscale NbS is multi-faceted
and requires technical know how, legal enabling frameworks, human and financial resources,
and effective coordination of participating entities.
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Sustainability of the project’s interventions as well as future projects using NbS depends on
range of factors including maintaining the support of policy makers and the broader population.
Advocates must demonstrate that not only can the NbS interventions sites be maintained by the
local community with moderate amounts of additional resources, but that sites will generate
consistent income for property owners and industrial and agricultural operators, and the NbS
will be more cost-effective than traditional hard infrastructure methods over the long term.

E. Recommendations

i. Project Replication and Scaling-up

IWEco core project team members should conduct a review of the completed comprehensive
project documentation to identify individual project aspects and nature-based solutions suitable
for replication and scale-up in St. Kitts and Nevis and the WCR. A summary of the methods,
practices, techniques, and technologies used in the project interventions should be produced
including input requirements (i.e. technical knowledge, design preparation time, labour, and
monetary costs) as well for on-going maintenance, effectiveness to date, expected long-term
benefits.

While the Government prepares to begin new environmental projects with donor support and
explores possibilities for launching its own locally financed projects, DOE staff should establish a
plan for on-going maintenance and monitoring of the IWEco interventions sites with relevant
Government Departments, community stakeholders, and research agencies. Monitoring should
include erosion and sedimentation, plant and tree growth and fruit production, and animal
species abundance. Sources and amounts of income generation from harvesting products and
sustainable livelihoods as well as the number of recreational visitors at the sites should also be
recorded.

Once the already designed greywater reuse constructed wetland demonstration project at the
north end of College Street for the CReW+ project is underway, progress and results should be
closely monitored. This demonstration project could be invaluable for leveraging learnings
because it is the first wastewater treatment project in the Federation using a constructed
wetland.

If sufficient resources exist, a project could be established for developing strategies to promote
ecotourism and selling plants, saplings, fruit, and other products from natural materials at
rehabilitation and restoration sites. Marketing could also explore opportunities for ‘green’
branding emphasizing the uniqueness of the sites and products conservation value.

In exploring possibilities for future suitable projects in environmental management with NbS,
staff could include concept scenarios for other potential future rehabilitation and restoration
intervention sites as well in St. Kitts and Nevis whereby different solutions are applied. The
concept sites could include multiple income generation scenarios whereby natural materials
production is initially established and then expanded, to be followed by new and/or higher
value-added activities. Suitable approaches and tools for undertaking this analysis could include
the social-economic-environment triple-bottom line, cost-benefit analysis, S-W-O-T, and value-
chain analysis.
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Future project design should incorporate learnings from IWEco for St. Kitts and Nevis as well as
the IWEco overall project. This includes selecting adaptive management (small frequent project
cycles with continuous monitoring and learning and making timely adjustments to overcome
obstacles and take advantage of opportunities as they arise), small to moderate size sites in
highly visible locations, shorter time frames for fewer activities, a NPC with strong local
familiarity and positive relationships and proven project management skills, siting the PMU
close to the national executing agency when possible, pre-project launch review with project
participating agencies for any needed revisions, holding a national kick-off meeting and a public
event with a ceremony of a festive nature.

Design of future projects for integrated environmental management with NbS should align with
and support the goals of other Multilateral Environmental Agreements (MEAs) which address
water quality and quantity, biodiversity and habitat, and climate change such as, and not
necessarily limited to, the Cartagena Convention Protocol for Pollutants from Land Based
Sources (LBS), Convention on Biological Diversity (CBD), and Ramsar Convention on Wetlands.

Project plans should include provisions so that National Project Coordinators (NPCs) can be
hired in the early project design stages. This way, NPCs can also play a major role in reviewing
project designs and coordinating and needed revisions prior to implementation, potentially
saving a lot of time in the initial project phases.

ii. Future Legislative and Policy Review

Explore opportunities and strategies for improving outreach and extension on environmental
management and conservation with private landowners. These efforts should start with
discussions with Nevis DPPE staff who have had some success in achieving improved
environmental outcomes by reaching out and sharing information on best practices with private
owners. DOE staff should also consider consulting with a few private landowners with whom
they have had positive relations and to enquire whether would be interested in participating in a
pilot project employing NbS.

Research possibilities for applying restrictions on private land use in protected zones focusing on
high environmental risk activities.

iii. Outreach and Education in Integrated Environmental Management and NbS

Develop and improve existing initiatives for collaborative data sharing including knowledge
products, formatting, storage, analysis, and presentation for producing effective public
messages and awareness campaigns, and advocacy for Government Departments, community
stakeholders, and the public.

Partnerships should be established with educational, academic, and research institutions such as
— but not limited to - the Ministry of Education including public education and extension units,
University of the West Indies St Kitts Open Campus, CARDI, and CARPHA. IWEco project findings
should be shared with university environmental studies programs in the Caribbean and other
regions. Masters, PhD, and post-doctoral students could be offered use of lab facilities and field
equipment in SKN to do their research including hands-on trials of NbS approaches. The
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research undertaken at specific sites could be used for future project development in the
Federation.

Research activities should build on findings, lessons learned and recommendations from IWEco
and IWCAM. This includes all completed project consultant reports and the Minerals Sector
Study.

Government should also explore more ways to leverage its existing partnerships with
environment sector research organizations and donors for sharing information and developing
new ideas.
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