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Coastal Works Review CWL# 517

K4R Properties & Hunter International Inc c/o Teddie Ebanks - Beach
Renourishment - Block 33E Parcels 38, 39, 40 & 121

Project Proposal

This review is provided by the Director of the Department of Environment (DoE) under delegated authority from
the National Conservation Council (section 3(1) of the National Conservation Act, 2013).

The applicant - K4R Properties and Hunter International Inc. — is seeking permission to carry out the construction
of a seawall and beach renourishment on Crown property adjacent to Block 33E Parcels 38, 39, 40 & 121, which
are located on Finger Cay Rd, North Side, Grand Cayman (see Figure 1).

The submitted plans and application form indicate that the work will consist of the construction of a temporary
sheet pile wall along the shoreline of the parcels prior to the carrying out of a beach nourishment exercise. The
temporary sheet pile wall is proposed to be roughly 340 feet in length. With respect to the beach nourishment
exercise, the applicant intends to place sand obtained by “pin-point harvesting” of sand offshore. The area
demarcated on the plans as to be used for sand-harvesting equates to around 10,909 square feet. Following the
placement of sand, the sheet pile wall is to be removed. The works are intended to help maintain a “natural
uplifting” beach on the property.

The applicant has indicated that the works will affect O sq ft of Crown property. Based on the DoE’s calculations,
this estimate is incorrect with the submitted plans showing that:

o thetemporary sheet pile will affect approximately 282 sq ft of Crown property; and
o thearea of sand harvesting would affect 10,909 sq ft of Crown property.

Therefore, the total impacted areais 11,191 sq ft of Crown property.

The applicant has also indicated that the works will involve the removal of approximately 540 cubic yards of sand
from the seabed for placement back onto the beach. This value appears to be in line with similar applications for
beach nourishment nearby. This volume would result in the removal of roughly 1ft 4 inches of sand over the
proposed sand harvesting area.
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Figure 1: Aerial imagery showing the application site for the proposed beach nourishment(Aerial Image Source:
DoE, 2025).
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Figure 2: lllustration of the proposed seawall (Source: A-001, 20 September 2024) showing the temporary sheet
pile wall, and the proposed sand harvesting area.
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Figure 3: Extract from the application plans showing the purpose of the temporary sheet pile wall seaward of the
Mean High Water Mark measured 14/10/2024.

Environmental Overview and Impacts

Site Overview

The site is located in the Cayman Kai area within a Marine Reserve. It is important to note that the Cayman Kai is a
substantially man-modified coastline. The area was reclaimed during the 1970s with dredging activities in the
North Sound, reshaping the natural shoreline and altering coastal morphology. As a man-modified coastline, this
area lacks the natural sediment transport and replenishment systems that would be characteristic of native sandy
coastlines, making it dependent on ongoing human intervention to maintain beach stability. Without ongoing
beach nourishment, the coastline of the surrounding area is likely to fluctuate significantly as sand moves around
the peninsula. Figure 4 shows a historical overview of the Mean High Water Mark (MHWM) over time, recorded
from aerial imagery. It can be seen that there have been large fluctuations in the width of the beach at this location
over time and that changes in the shape and form of the beach are an ongoing issue.

These historical changes of the MHWM indicate that the horizontal beach width has fluctuated, but not resulted in
continual horizontal beach erosion. There may have been changes to the volume of the beach and the vertical
height of the beach but these are not captured in aerial imagery. There may also have been ad hoc
renourishments.
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Figure 4: Mean High Water Mark at various points between 1994 and 2025 showing that fluctuations of the beach
are not anew issue in this area.

The benthic habitat in the immediate vicinity of the proposed works include vegetated sand and seagrass. Figure
5 shows a benthic habitat map for the wider area, with the project site demarcated by the arrow.
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Figure 5: Benthic habitat over the wider area showing the project site is surrounded by vegetated sand and
seagrass beds.

The environmental impacts of the project are:

e The construction impacts from the proposed sheet pile wall;

e Thelikelihood that the proposed pin point sand harvesting will exacerbate beach erosion in the vicinity;
e Theloss of 2,885 square feet of benthic habitat, namely sand, seagrass & algae; and

e The unlikelihood of success of long term beach stability in this area.

Construction Impacts

The proposed work raises several environmental and technical concerns that warrant careful consideration.
These include potential impacts to sensitive coastal and marine habitats, as well as the challenges associated with
working in a man-modified environment with limited natural sediment transport processes.

General Construction Impacts

The area contains algae and seagrass. The sand and fine silt of the seagrass beds are easily disturbed and
suspended resulting in detrimental sediment plumes which can impact surrounding seagrass communities and
marine organisms that depend on good water quality. Therefore, it is important to limit the impacts of sediment
plumes generated during construction as much as possible.
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The construction methodology indicates that the applicant plans to employ the use of a barge in the shallow
lagoon offshore. Past experience has shown that the use of a barge in areas containing shallow seagrass beds is
likely to lead to extensive damage and would not be recommended.

Aerial Image: 14 Sept 2016
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Aerial Image: 15 Aug 2017
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Figure 6: Damage to seagrass beds resulting from the use of a shallow draft barge in an area containing seagrass
beds. Left: Before (14 September 2016) and Right: After (15 August 2017).

As per the construction methodology, the barge utilized is intended to be a jack-up barge, however thisis not free
from impact and the repeated raising and lowering of legs or spuds also causes damage to the marine
environment, particularly if they are left deployed for long periods of time.

Sand Harvesting

The pin-point harvesting of sand is a source of concern. Similar to the installation of a sheet pile wall, the near-
shore harvesting of sand is likely to lead to the generation of transient plumes of sediment. The water column is
highly likely to be affected by turbidity during the sand harvesting, reducing local water quality in the short term.

As per the submitted plans, the proposed harvesting location is between 30-80 feet offshore. In addition to the
turbidity issues identified above, this near-shore sand removal is likely to have negative impacts on coastal
stability, at least in the immediate vicinity of the sand harvesting. Past experience in this area has repeatedly shown
that excavation of the seabed often leads to sand from the adjacent coastline migrating into the excavated area to
fill the void and achieve relative stability. In other words, when dredging of sand takes place near the shore, sand
from the shore falls into the newly-created hole. This process effectively accelerates erosion of the nearby
shoreling, especially in this area that lacks natural sediment transport processes. It is likely that historical dredging
of the area to create Cayman Kai, particularly of the nearshore environment, is one of the causes behind the
erosion of the area. This can be seen on aerialimages of the area.

Efforts to stablise the beach at one property should not be at the expense of other properties. Removing sand
from the nearshore environment could worsen beach erosion at neighbouring properties. In addition, given that
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the stated purpose of the application is to restore a stable beach to the property, it isimportant to note that
removing sand from this nearshore zone may create instability in the beach system. Figure 8 shows a nearby area
of dredging that has resulted in erosion of the beach and a number of applications for beach nourishment.

Figure 8: Past dredging / excavation in the area that has led to a number of beach nourishment applications (Aerial
Imagery Source: Cayman Land Info, 2004).

For this reason, nearshore sand harvesting in this location should be discouraged if undertaken on a property-by-
property basis. Instead, we would highly recommend the applicant considers the use of alternative sand sources
that do not jeopardize the stability of the surrounding coastlines.

Sheet Pile Wall

The application includes a temporary sheet pile wall. The installation of the sheet pile wall has the potential to
result in a number of environmental impacts, including suspension of sediments and excess turbidity. The use of
heavy equipment on the beach can result in compaction of beach sediments.

The purpose of the sheet pile wall is to allow for the harvested sand to be dewatered on shore. While thisis a
feasible approach, it would be important that the sheet pile wall has been designed appropriately, including
sufficient embedment to the seabed to limit seepage beneath the wall and adequate sealing of the interlock
between panels.

The installation and subsequent removal of the sheet pile wall will require the use of heavy equipment on the
beach which has the potential to disturb the seabed and result in elevated turbidity levels. The use of the sheet pile
wall for dewatering (essentially a coffer dam) can also result in the release of suspended fines as the dewatering
of the material takes place. As such, it would be necessary that turbidity resulting from the suspension of fine
sediments can be adequately mitigated against through the appropriate use of silt screens.
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To ensure the success of the temporary sheet pile wall and the proposed dewatering process, it would be
important that the contractor is required to prepare and submit a Construction Environmental Management Plan
(CEMP) for the approval of the DOE prior to the commencement of works. The CEMP should outline the detailed
construction methodology and specify measures to manage the key risks associated with the works, including
ensuring adequate sheet pile embedment depth and stability, preventing seepage underneath the wall,
minimising turbidity and sediment release during the placement and dewatering works, and implementing
appropriate monitoring and contingency actions to protect the surrounding marine environment and Marine
Protected Area offshore.

Loss of Benthic Habitats

Seagrass

As aresult of the surrounding shallow waters there will likely be disruption to the seabed and benthic habitats
through the installation of the sheet pile wall. Even if silt screens were used perfectly, which is unlikely to be the
case given the extremely shallow surrounding waters, impacts to seagrass are unlikely to be avoidable.

One of the vital functions of seagrass beds is to provide habitat. Shallow seagrass beds are important habitat for a
considerable array of species, in particular juvenile lobster and conch. While only a few inches long or smaller,
juvenile lobster settle from the ocean to the safety of the seagrass meadows to hide from predators and hunt for
prey. Juvenile conch also settle from their free floating life stages to spend most of their early life buried among
the seagrass roots hiding from predators, emerging occasionally to eat algae off of the turtle grass and other
substrate.

Seagrass also helps to maintain good water quality by binding sediment together,

Seagrass meadows are also one of the most valuable and vulnerable ecosystems.! Given the climate change
predictions for the region, which include rising temperatures, sea-level rise and increased intensity of storm
events (including storm surge), another beneficial function of seagrass beds is that they provide flood reduction
and reduce erosion from wave action aiding in shore protection, particularly along beaches and shallow areas.
Past experience has shown that removal of seagrass in this area is often accompanied by accelerated erosion.

Although often overlooked in comparison to mangroves, seagrasses are also nutrient sinks, buffering or filtering
nutrient and chemical inputs to the marine environment aiding in water quality. The deposition and stabilisation of
sediments provided by seagrasses assist other important adjacent marine ecosystems such as coral reefs.

Seagrass communities are also important carbon sinks and contribute to our islands’ natural capital. Carbon
accumulates in seagrasses over time and is stored almost entirely in the marine sediments incorporated in the
root systems. This means that the direct removal of seagrass results in carbon being released back into the
atmosphere. Although in-depth local studies have not been undertaken, the Blue Carbon Initiative (a global
program working to mitigate climate change through the restoration and sustainable use of coastal and marine
ecosystems) acknowledges that ‘although seagrasses account for less than 0.2% of the world’s oceans, they
sequester approximately 10% of the carbon buried in ocean sediment annually (27.4Tg of carbon per year)*. Per
hectare, seagrasses can store up to twice as much carbon than terrestrial forests*. The global seagrass
ecosystem organic carbon pool could be as high as 19.9 billion metric tons*.’2

Beach Nourishment in the Cayman Kai Area

The subject parcel lies within a section of the Cayman Kai coastline that has experienced chronic shoreline
erosion over the years. This trend is evidenced by large fluctuations of the shoreline and retreat of the active

! United Nations Environment Programme (2020) The State of Nearshore Marine Habitats in the Wider Caribbean.
Available at: https://wedocs.unep.org/20.500.11822/36352 (Accessed: 30 August 2022)

2 The Blue Carbon Initiative (2019) About Blue Carbon. Available at: https://www.thebluecarboninitiative.org/about
(Accessed: 30 August 2022).
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beach in certain areas, and the increasing difficulty that surrounding landowners face in maintaining usable sandy
shorelines. The DoE has received complaints and enquiries from a large number of landowners in the area over
time, and recognise that the shoreline needs some level of intervention. The DoE’s preferred approach is a
community-level comprehensive approach to the chronic shoreline erosion on this coast, rather than property-by-
property. We have previously suggested that the Cayman Kai Property Owners Association may be a relevant
stakeholder that could take a community-led approach forward.

In response to these persistent erosion issues, many properties in the local area have installed (on their private
property) low profile, natural stone seawalls or similar revetments. These features are typically designed to
stabilize and maintain small pocket beaches landward of the structure, offering a more resilient and long term
solution. However, it comes with the acceptance that there will likely never be a beach on the seaward side of
these structures. These structures also change the aesthetics of the area, especially if piece-meal and disjointed
along the coastline. The DoE considers this to be undesirable. This coastline isimportant from a tourism product
perspective in North Side and should be considered alongside the environmental impacts.

Public access to and along the shoreline is also an important consideration. As more properties adopt structures
such as low profile seawalls (often with private docks), there is a risk that access along the shoreline may be
reduced or obstructed. As such, any proposed design for coastal protection should carefully incorporate
measures to preserve public access. This can include setbacks, access corridors, or integrated design features
such as stairs that allow for safe and unobstructed movement along the shoreline. Ensuring that shoreline
protection efforts are compatible with broader coastal access rights is essential to maintaining the social and
recreational value of these shared spaces, whilst allowing land owners to enhance the resiliency of their coastal
properties.

Comments and Recommendations

We have considered the environmental impacts associated with the proposed seawall and beach nourishment
above and the mitigation measures proposed by the applicant, particularly:

e the need for dredging to obtain sand, including both the environmental impact and the likelihood of
increase erosion for the surrounding properties,

e the use of atemporary sheet-piled wall and associated environmental impacts and practicality concerns,
and

e that the off-shore environment and proposed dredging area in a Marine Protected Area.

On balance, the Department recommends this application for approval subject to the conditions outlined below
with the standard Permit conditions and recommended Permit fees (Royalty, Environmental Mitigation and
Administration and Monitoring) outlined in Appendix 1:

e  Adetailed Construction Environmental Management Plan (CEMP) will be provided for review and
approval by the Department of Environment. At minimum, this plan shall include the following:

o Anoutline of responsibilities, relevant parties and appropriate gates and checks during
construction.

o Details on the temporary wall installation, dewatering process and any details on water quality
sampling and monitoring, including turbidity thresholds and management procedures,

o Contingency plans and procedures should extreme weather occur during the works,

o Details for the handling and storing of excavated material, including that which is unsuitable to
return to the beach.

Director, Department of Environment
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