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Coastal Works Review CWL# 505
LR (Cayman Hotel) Limited — Beach Nourishment - 13B 2, 1,and 193

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 - LR (Cayman Hotel) Limited - is seeking permission for the renourishment of the beach on Crown
property adjacent to Block 13B Parcels 2, 1, and 193 which is the Grand Cayman Marriott Resort located at 389
West Bay Road, Seven Mile Beach, Grand Cayman (see Figure 1).

The application was supported by an extensive application package which included modeling results, physical
survey, biological survey, detailed construction methodologies and expanded responses to the questions on the
application form.

The submitted plans indicate that the beach will be renourished with between 4200 - 8000 cubic yards of beach
quality sand (herein referred to as the ‘oeach renourishment’). As stated by the applicant, their aim is to create
similar conditions along the beach as they were in 2018, when there was approximately 60 feet of beach in front of
the Grand Cayman Marriott Resort. The placement of sand includes the shoreline areas in front of the properties
immediately to the north and south of the Marriott as a means of improving the stability of the placed sand (see
Fig.2). In order to stabilise the placed sand, it is also proposed to construct two shore-perpendicular rock groynes
of 135 ftin length (herein referred to as the ‘proposed groynes’). The groynes will have a crest of 9 ft width, with 1.1
side slopes increasing to approximately 20 ft width at the base of the groyne. These groynes are intended to aid
sand retention and to increase the likelihood and longevity of the placed sand remaining on the beach. The
applicant is also proposing the relocation of the approximately 231 existing Reef Balls in front of the Grand
Cayman Marriott Resort site (herein referred to as the relocation of the Reef Balls). The works are also to include
the placement of rock scour protection to the base of the existing seawall on the property. This scour protection
will be concealed beneath the placed beach sand at project completion. Figures 2 and 3 show extracts from the
project plans and Figure 4 shows a rendering of the proposal. All of these projects together are referred to as ‘the
proposed beach improvement works’ herein.

The applicant has indicated that the proposed groynes will affect 10,000 sq ft of Crown property, while the beach
renourishment will affect a total of 42,400 square feet (inclusive of groynes). Based on the information submitted,
the DoE has verified to the best of our understanding that this estimate is correct although the dimensions as
provided on the permit drawings differ slightly. As shown on the permit drawing set, the total area of both the
beach nourishment and groyne amounts to 42,764 square feet, with 7,331square feet of that being the groynes
and scour protection. Itisimportant to note that while this area accurately represents the sand and groynes as
placed, the area of the final result is subject to a number of variables and will likely differ from this number.

The application documents contain detailed consideration of how the proposed beach improvement works will
be done including factors such as access to the beach. While the construction of the proposed beach
improvement works has the potential to result in impacts to turbidity, the applicant states that turbidity curtains will
be installed prior to construction and maintained throughout the construction phase. The proposed beach
improvement works also include an allowance for surveying and monitoring of the beach profile in the vicinity of
the project site such that any negative impacts to neighbouring shorelines as a result of the project can be quickly
identified and mitigated.
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Figure 1: Aerial imagery showing the application site for the proposed beach renourishment with the Marriott
parcel outlined in blue (Aerial Imagery Source: United Kingdom Hydrographic Office, 2021).

Figure 2: Extract from the application plans showing the proposed beach nourishment, the location of the groyne
structures, as well as the proposed relocation of the reefball structures (Source: Drawing C-103, 2024-10-21).
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Figure 3: Extract from the application plans showing cross sections of the proposed shore-perpendicular groynes,
as well as the beach profile between groynes (Source: Drawing C-301, 2024-10-08).

Figure 4: Extract from the application documents showing a rendering of the proposed shore-perpendicular
groynes and the beach (Source: Drawing C-301, 2024-10-08).

The proposed project is located within a Marine Reserve, a Marine Protected Area under the NCA.

An Environmental Impact Assessment (EIA) Screening Opinion for the proposed beach renourishment project
was prepared, considering the proposed beach improvement works against the National Conservation Council’s
(NCC) Directive for Environmental Impact Assessments (EIA Directive). The proposed activity falls within
Schedule 10f the EIA Directive. The EIA Screening Opinion was submitted to the NCC and on 4 June 2025, the
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NCC endorsed the EIA Screening Opinion and determined that the proposal did not require an EIA as the
applicant had submitted sufficient information to allow assessment of the likely adverse impacts and the
Department of Environment possessed sufficient expertise to review and understand the likely impacts.

Application History

The southern end of Seven Mile Beach has been suffering from chronic erosion for a long period of time. Although
many environmental factors affect erosion, a main driver of the chronic erosion at the Grand Cayman Marriot
Resort is the construction of the resort on the active beach. Even though there was a large beach there at the time
of construction, the development was not set back far enough taking into consideration the variability of the
beach. There have been several previous attempts to renourish the beach at the project site. These include the
following:

e 1997 - Permission sought for 1000 cubic yards of beach nourishment from an upland source of sand.
These works were permitted, and the works were conducted in 1997.

e 1998 - Following on from the 1997 beach nourishment exercise, permission was sought again for
placement of 1000 cubic yards of sand, as the original 1000 cubic yards did not remain on the beach as
intended.

e 1999 - Permission sought for the installation of polypropylene beach stabilization mats (in an attempt to
synthetically recreate the benefits of seagrass). The mats were installed in late 1999 although only lasted
until October of 2000, at which point they were torn from the seabed and found floating in the sea.

e 2000 - Permission sought for 1300-1400 cubic yards of beach nourishment, this time using offshore sand
sources. No permission was granted for these works.

e 2002 - Permission was sought for the installation of 200 reinforced concrete Reef Balls, with the aim of
forming an artificial breakwater. The Reef Balls were installed in October of 2002.

e 2002 - Permission was sought for 1600 cubic yards of beach nourishment using upland sand sources. No
permission for this renourishment was given.

e 2003 - Permission was sought for the installation of an additional 32 Reef Balls. Permission was granted,
and the installation of the Reef Balls took place.

e 2005 - A major beach renourishment exercise was carried out by the Cayman Islands Government,
placing approximately 5350 cubic metres of sand. This provided a significant shoreline enhancement
although the benefits were temporary as the placed sand continued to erode.

e 2019 - Permission was sought for the installation of geotubes, sand mattresses and beach
renourishment, although no permission was granted for this application.

Based on the above, there is a history of renourishment with short to medium-term benefits. These proposed
beach improvement works differ from previous beach renourishments in that it includes the construction of two
low-profile, shore-perpendicular groynes with the aim of aiding sand retention and to increase the likelihood that
the placed sand will remain on the beach. This would be precedent setting, as there are currently no groyne
structures on the active portion of Seven Mile Beach (the existing groyne to the south is beyond the extent of the
beach), and the effects of this are discussed later within this review.

Environmental Overview and Impacts

Site Overview

The site is located at the southern end of Seven Mile Beach (the southern cell). It is within a Marine Reserve (a
Protected Area under the National Conservation Act) and adjacent to sea turtle nesting beach. As previously
mentioned, this area has been suffering from chronic erosion for an extended period of time. This beach erosion
has led to properties in the area constructing seawalls, which has unfortunately exacerbated the problem. Itis the
general scientific consensus, given the ongoing impacts of climate change and related rising sea levels, that it is
unlikely that the beach will naturally recover, although it is possible under particular extreme scenarios, including
strong persistent and repeated Nor’'westers and hurricanes.
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The environmental impacts of the project are:

e The short-term construction impacts from the placement of beach sand,

e The construction impacts from the construction of the groynes and scour protection,

e Thelong-termimpacts to natural coastal processes (including sediment transport processes), and
e Potentialimpacts to sea turtle nesting.

Additionally, there is the precedent setting nature of the project with respect to coastal structures on Seven Mile
Beach which will need to be considered.

Precedent of Coastal Structures on Seven Mile Beach

The proposed beach improvement works involve the construction of two groynes along Seven Mile Beach. There
is an existing groyne system located at Sunset Cove (the former Treasure Island Groynes) which are located
roughly 1,150 feet to the south. These groynes were built in the 1980s, but based on our understanding, are
outside of the southern Seven Mile Beach cell and are within an area of perched beach. On a perched beach, the
vast majority of changes to the beach are driven by storms and wave activity rather than day-to-day movement of
sediments in the nearshore environment. The placement of groynes as part of the proposed beach improvement
works would be precedent-setting and may establish an unfortunate trend, especially given that many properties
along this coastal line are also experiencing erosion. Although efforts have been made to minimize the visual
impact of the groyne structures, the permitting of shore perpendicular structures on Seven Mile Beach should be
carefully considered by Cabinet. There is a very real and high risk that granting permission for these structures will
result in nearby properties coming forward with their own proposals for groyne structures. Understandably, the
absence of a plan for aregional beach nourishment project has led to a number or properties attempting their
own solutions which often worsens the overall regional beach health. Along the southern cell of Seven Mile Beach,
this has involved the construction of seawalls, or the localized placement of sand.

As has been seen, these piecemeal solutions are often ineffective, and can lead to accelerated erosion in adjacent
areas. While it is certainly understandable that individual property owners may feel pressured to act
independently, a comprehensive regional beach nourishment project remains the best solution.

It remains the recommendation of the DoE that beach renourishment should be done as a large-scale project,
preferably by the Government as they are best placed to balance the needs of multiple stakeholder groups.
Additionally, in general, larger-scale re-nourishment projects also tend to be more stable over time. However
despite a number of previous attempts, including the assembly of a beach nourishment working group and the
earmarking of funds in the range of CI$21m, a wider renourisnment project is yet to come into fruition. While it is
understood that there are significant logistical hurdles involved with the implementation of a wider beach
nourishment project, without a strategic, coordinated effort at Government level, the erosion and degradation of
Seven Mile Beach is likely to continue. This has the potential to lead to the irreversible loss of one of the Cayman
Islands’ most valuable natural assets.

This risk posed by the absence of a regional plan is especially problematic given the lack of a wider solution
and/or strong government policy to provide a framework for individual projects. One of the worst outcomes for
Seven Mile Beach would be where uncoordinated and suboptimal groynes are placed all along Seven Mile Beach,
changing the islands’ image permanently.

Due to unacceptable risks to the wider Seven Mile Beach, the DoE has recommended refusal for a number of
suboptimal past attempts to address beach erosion on Seven Mile Beach (including sea walls and beach
nourishment efforts). Despite this, the Grand Cayman Marriot Resort is somewhat of an outlier to projects that
have previously been proposed, for the following reasons:

e The site is a hotel and a significant tourism asset for the Cayman Islands. The Marriott hotel has been a
staple of Seven Mile Beach since the late 1980s and has a unique position in the market.

e The applicant acknowledges that there may need to be adaptations to the proposed groyne structures
should a regional beach nourishment program come forward from the Cayman Islands Government.
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e The use of large boulders for the construction of the groynes can be considered as temporary and
subsequently easily removed if the post-construction monitoring indicates that the groynes are not
performing as anticipated or creating additional adverse impacts.

e The application was supported with physical and biological surveys, modelling and a collaborative
iterative design process to come up with the best design.

o Adetailed, post-construction monitoring program has been proposed to help assess the effectiveness of
the project and any resulting impacts on the wider Seven Mile Beach.

Previous beach nourishment exercises have shown that the small-scale localized placement of sand without
retention structures is unlikely to be successful. It would be impractical to expect the applicant to nourish their
beach without placing coastal structures because of the cost associated with renourishment and the high risk that
the sand would be lost again. The beach is currently at a state where any beach renourishment of this scale and
focused just along the applicant’s beach without coastal structures would likely be a wasted effort. This must be
considered during the determination of this application.

Construction Impacts

General Construction Impacts

Direct environmental impacts will result from the construction of the proposed groynes and the beach
nourishment on the active beach. The process of placing and spreading the sand will inevitably lead to increased
turbidity near shore whilst the works are taking place. Dependent on sea conditions (including currents and wave
action), sediment plumes may persist for days. Given the location of the project in a Marine Reserve, it is important
to ensure that the increased turbidity does not adversely impact marine organisms such as corals. Therefore, it is
important to limit the extent of the impacts of sediment plumes generated during sand placement through the use
of silt screens or turbidity curtains. The applicant has listed this as a mitigation measure to be employed during the
carrying out of the works.

Any material used in the construction of the groynes or scour protection would need to be pre-washed to ensure
that the rocks do not contain excess sediments or fine particles that would contribute to turbidity issues. Whilst
not shown on the application drawings, it appears likely to us that it may be necessary to excavate sand and beach
rock in order to construct the groynes as designed. The proposed foundation elevation of the groyne structures
and the potential need for excavation of rock must be identified on the approved permit drawings, should the
project be given approval.

While not an environmental concern, it should be noted that the southern groyne appears to be directly above a
live telecommunications cable. This further demonstrates the need to clearly identify any requirements with
respect to excavation for the groyne foundations. While the DoE wishes to prominently highlight the presence of
the telecommunications cable, the safeguarding of this asset is beyond our area of technical expertise.

The proposed beach improvement works include the relocation and rearrangement of approximately 231 existing
Reef Balls. Relocation poses the risk that the Reef Balls become dislodged in future if not adequately stabilized.
This will likely require anchoring to the seabed. Should inclement weather occur during the relocation of the Reef
Balls, it is important that the unsecured Reef Balls are stored in a safe location on site. Additionally, under the
present configuration, the Reef Balls have been in place for over two decades and although the biological surveys
report minimal benthic growth, some degree of environmental ecological equilibrium will have been established.

Mitigation Measures

The applicant has indicated that they will incorporate Best Management Practices to minimize turbidity impacts.
Turbidity curtains are proposed as a mitigation measure, with locations identified on the application drawings.
There will be no operation of heavy equipment in the water, as the works will be done either from behind the
existing seawall or from behind a barge.
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The application form responses state that upland runoff from the staging and offloading area will be controlled
and no fueling of equipment will occur on or near the beach or ocean. Details on this are limited, and it would be
essential that a detailed Construction Environmental Management Plan is provided for approval as a condition of
the permit.

Long Term Impacts
Impacts to Natural Coastal Processes - Placement of Sand

In addition to the direct impacts from placing sand on the active beach, the placement of sand has the potential to
change natural coastal processes. The addition of sand has the potential to affect local wave dynamics and
longshore drift, and could lead to accelerated erosion of adjacent areas. Given that the proposed beach
improvement works are simply to restore the beach to a fairly recent previous state (the beach width in 2018), and
that the project will tie the beach fill into the properties immediately to the north and south of the Marriott, any
significant adverse impacts due to this are unlikely. There is alreadly little to no sand on the adjacent shorelines at
this time. There is also the potential that the placed sand will be distributed further along the beach, slightly
reducing the benefit to the Marriott, but having a positive impact over a wider area with respect to beach
accretion and reducing wave interactions with existing seawalls.

The type of sand placed is also highly important. If the introduced sand has a different grain size or composition
than the native Seven Mile Beach sand, it has the potential to change erosion patterns locally. High carbonate
content in some imported sands can also break down faster, leading to prolonged periods of local turbidity during
inclement weather. Depending on the source of the sand, it may also introduce nutrients, pollutants, or organic
material, affecting local water quality. To minimize any long-term environmental impacts due to the composition of
sand to be placed, any sand used for the project would need to closely match the native beach sand in grain size,
as well as mineralogical and chemical composition. Although the applicant indicates that they intend to use upland
sources of sand, there is unlikely to be access to a sufficient volume of sand from existing stockpiles already on
island. As such, there is likely to be a need to import sand from off-island sources. Any off-island sources of sand
must be carefully vetted to ensure that the sand closely matches the specifications for native Seven Mile Beach
sand. It would also be highly important to ensure that any imported sand is free from pollutants, heavy metals, and
any organic content that could degrade water quality in the area.

As seen in the 1997 beach nourishment exercise, the placement of sand on an active beach also has the potential
to rapidly leave the site. This could lead to the placed sand impacting a much wider area. As such, measures must
be taken to reduce the likelihood of this happening. As sand will be placed from multiple sources, sand sources
must be pre-mixed prior to placement so that the placed sand is homogenous and does not segregate. It is also
important to ensure that sand is placed at, or as close to as possible, the native slope of the beach. This is to avoid
the risk of rapid slope movements that can lead to loss of sand and failure of the project.

The presence of shore perpendicular structures

The proposed groynes have the potential to result in adverse impacts to the shoreline in the immediate vicinity of
the project, as well as the wider ‘Southern Cell’ of Seven Mile Beach. It isimportant to note that this entire area is
currently in a sediment-starved state and therefore, the likelihood of the proposed structures causing additional
erosion of the shoreline adjacent to the site is limited. The project proposal includes an allowance for a significant
construction and post-construction monitoring programme that will be used to evaluate performance and also
allow for alteration or adaptation of the project, including whole-scale removal of the groynes if warranted, in the
event that unacceptable adverse impacts to the adjacent shoreline (or Seven Mile Beach in general) be identified.

The applicant has stated they intend to use bedding stone for the foundation of the groynes. If not adequately
sized, bedding stone around the edge of the groynes can become free and wash up on the shoreline adjacent to
the structures during periods of high wave energy. The use of bedding stone is not described in the application
drawings. Should the project require bedding stone, this should be clearly shown on the application drawings, and
the specifications for the bedding stone should be defined. Due to the inherent risk, it would be important that the
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applicant takes responsibility for future clean up and removal of stone that becomes dislodged from the
foundation.

Loss of Benthic Habitats

A benthic habitat survey conducted by appropriately qualified and experienced ecologists was submitted with the
application. The benthic habitat in the footprint of the proposed beach renourishment and groynes consists of
sandy bottom, with some turf algae and small amounts of fleshy macroalgae. The seabed surrounding the
proposed works also contains man-made debris in the form of concrete slabs and anchors for boat moorings.
The wider area of the site also includes submerged exposed beach rock and hardbottom.

The proposal includes relocation of the Reef Balls that are located offshore. These Reef Balls are host to a few
small coral colonies including a number of Porites asteroides (Mustard Hill Coral), however are typically low in
biotic communities. Other than the few colonies amongst the Reef Balls, the closest living coral resources were
noted to be at least 1,000 feet from the shoreline and outside of the area that would be directly impacted by either
the placement of sand or construction of the groynes.

In general, the placement of sand (provided that it meets the required quality for Seven Mile Beach sand) is unlikely
to resultin any significant direct impacts to benthic communities in the footprint of the project as the Biological
Survey has reported these communities are minimal or absent. The largest loss of benthic habitat resulting from
the proposed project will be the potential excavation of beach rock for the installation of the groynes.

Impacts to Sea Turtle Nesting

The beach renourishment project is located adjacent to an area identified as sea turtle nesting habitat by over 20
years of the DoE’s sea turtle nest monitoring programme. No nests have been recorded on the project site,
although the site currently contains no beach and therefore no nesting habitat.

It is possible that the site will become a sea turtle nesting beach following beach renourishment, especially if it
functions as intended and remains somewhat stable. This has the benefit of providing additional habitat for
nesting sea turtles, however, it is important that all sand used in the beach nourishment project meets the
requirements for Seven Mile Beach sand so as not to pose a risk to hatchling turtles. In the past, beach
nourishment exercises with unsuitable sand have led to hatchling sea turtles becoming trapped.

Objections / Letters of Support

At the time of writing this review, the DoE has received no objections to the proposed project. However, the
application package included letters of support from the neighbouring properties to the North and South of the
Grand Cayman Marriott (Regal Beach Club and South Bay Beach Club). Both letters indicate support for the
placement of beach sand both landward and seaward of the Mean High Water Mark along the shoreline of the
respective properties. Both properties have also experienced significant beach erosion over the years and would
likely benefit from the placement of sand along the shoreline in the short term. It is important to note, however, that
neither letter of support mentions the groynes which the applicant considers necessary for the success of the
project. Prior to approval of the proposed beach renourishment project, it would be important to ensure that the
properties in the direct vicinity of the application site fully understand the potential risks associated with the
installation of groynes.

This is especially important given that the presence of the groynes has the potential to exacerbate impacts to
littoral processes for the southern cell of Seven Mile Beach. This would result in an adverse impact to natural sand
transport and, although it must be considered that there is currently no adjacent sand beach to impact, the
presence of the groynes have the potential to prevent any seasonal, natural restoration of the sand beaches at the
adjacent properties.

Comments and Recommendations

We have considered the environmental impacts associated with the proposed beach improvement works above
and the mitigation measures proposed by the applicant. The permitting of the groyne structures is a potentially
controversial decision, with impacts much wider than just the environment and with long-term effects. It is the
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DoFE'’s strong preference that a Government-led project is taken forward involving renourishment of a wider area.
We have reviewed the groynes and sought independent coastal engineering advice and we believe the groynes
are appropriately designed and technically-sound. If they are installed in accordance with the design, then we do
not have strong reasons at this time to doubt their efficacy. However, the DOE maintains the firm belief that the
groynes be considered as ‘temporary’ and part of a time bound trial as originally proposed, such that in the event
of any unanticipated impacts or no demonstrable evidence they are working as intended, they can be removed.
Additionally, should a larger Government beach restoration project be contemplated, either with or without
additional groynes, the groynes subject to the current proposal could be incorporated, relocated or removed.

In general, we do not believe that the relocation of the Reef Balls is a necessary part of the design to be effective.
However, we also do not see a definite harm in relocating the Reef Balls especially following review of the
biological survey undertaken. It may be that the applicant wishes to relocate the Reef Balls from the toe of the
proposed beach in order to provide a more pleasant experience. Overall, we remain neutral regarding the
relocation of the Reef Balls.

In the absence of a government-led project and, following careful consideration, 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 Administrations & 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:
o0 Anoutline of responsibilities, relevant parties and appropriate gates and checks during
construction.
0 Details on water quality sampling and monitoring, including turbidity thresholds and management
procedures.
o0 Contingency plans and procedures should extreme weather occur during the works.
o0 Details for the handling and storing of excavated material, including beach rock.
e Revised application drawings are to be provided that adequately show changes discussed with the
applicant during the writing of this review, including:
0 Therevision of profile of the placed beach sand to more closely match the natural beach profile.
0 Details on the foundation elevation of the proposed groynes and any need for excavation of
beach rock clearly identified.
0 Theneed for bedding stone as part of the foundation system for the rock protection structures.
0 Theexactamount of sand to be placed, as well as the proposed source and proof that it matches
the requirements for Seven Mile Beach Sand.
e Construction activity may not commence until the applicant submits detailed engineering drawings
stamped and marked “ISSUED FOR CONSTRUCTION” by the Engineer of Record to the DoE.

Director, Department of Environment
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