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Project Proposal
The applicant – Mercado Holdings Ltd – is seeking permission to construct and install a series of reef
balls with the aim of stabilising the ironshore coastline where the applicant feels it has been undercut.
The applicant considers that there is a risk of collapse of the shoreline due to the undercutting.
The proposed reef balls will be installed using fiberglass reinforcement encased into a PVC pipe driven
into the bedrock at a minimum of 2 ft. The reef balls will be precast off site and transported to the water
side of the property on an anchored barge. The reef balls will be lowered with lift bags into the final
position.
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A total of 84 reef balls are proposed in a crescent shape, with the closest being approximately 6 ft from
the Mean High Water Mark, as shown in Figure 1. There is a 6 ft gap proposed in the centre of the
crescent shape. The depth of the water is approximately 3 to 4 ft in the area. The reef balls will be
approximately 30 to 48 inches in diameter (horizontally along the sea bed and vertically) and the top of
the reef balls will be a minimum of 6 inches below the low-tide water line.
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Figure 1: Aerial imagery showing the location of the proposed reef balls (Source: DoE 2019, LIS 2018)

Environmental Impacts
The application site is located in a Marine Park. The reef balls will have an area of 1,420 sq ft. The
habitat within the area of the proposed works is sandy, hard bottom with some coral heads.
Construction Impacts
There will be direct environmental impacts resulting from the construction of the reef balls on corals
within the site. The applicant has not provided a survey of the seabed and has indicated that the area of
damaged corals will be zero on the application, however during an in-water site visit on 1 November
2019, it was found that the area had a number of coral heads and encrusting corals, as shown in
Figure 2. There will be direct loss of coral by the installation of these reef balls and indirect effects from
silt, although silt screens are proposed.

Figure 2. Coral in the location of the proposed reef balls.

Under storm conditions where mechanical erosion could take place, the reef balls will not protect the
site and might act as debris or projectiles increasing erosion or affecting the house itself or underwater
coral formations. Although the aim of the reef balls is to reduce a portion of wave energy, the reef balls
are not able to reduce the wave energy considerably during storm conditions. Some of the reef balls
have become dislodged at the Marriott Beach Resort. Once loose, they will create unsightly debris and
contribute to mechanical erosion.
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Operational Impacts
The reef balls are not likely to produce the desired effect of protecting the house on the adjacent land. It
is likely bioerosion, over many centuries, together with wave action are the main contributors to the
undercutting. Under normal conditions, the reef balls will have no beneficial effect. The presence of reef
balls can instead create turbulence and vortex flows in the water which increases erosion. The reef balls
installed at the Marriott Beach Resort have not produced the desired effect of preventing erosion and
the benefits as marine habitat are marginal, as shown in Figure 3.
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In a review of coastal defences, Fabian et al.1 found that there have been no rigorous scientific studies
comparing the performance of reef balls to other structures. Several of the submerged breakwater
projects in tropical waters reported by Reef Beach (the proprietary owner of the reef balls mould)
required extensive modification after storms and Fabian et al. noted that upkeep can be expensive.
Other projects have found that reef balls cause scouring and can settle into sandy bottoms.1
A separate study found that reef balls can cause severe scouring of sediments around them to a
horizontal distance away from them roughly equal to the height of the structure. In Turks and Caicos,
severe scouring was noted surrounding reef balls following Hurricanes Hanna and Ike in 2008 and the
reef balls had become severely undermined and sunk into the seabed2.

Coastal Works Review | 19-Nov-19

Figure 2. The reef balls installed at the Marriott Beach Resort in the early 2000s, which provide some
substrate for algae but are not particularly beneficial as an artificial reef habitat. The reef balls have not
prevented or reversed erosion at the Marriott.
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During the site visit on 1 November 2019, the undercutting of the ironshore was more clearly visible
than from aerial imagery. However the aerial imagery shows that the site has been undercut for
approximately 25 years and likely much longer. The rate of erosion is likely very slow.

1

Fabian, R., Beck, M. & D. Potts. (undated). Reef Restoration for Coastal Defense: A Review. University of
California, Santa Cruz.
2
Goreau and Trench. (2013). Innovative Methods of Marine Ecosystem Restoration.

Figure 4. The undercuts have been visible on the maps since 1994.
We do recognise the desire of the homeowners to protect their house, and we recommend that a
qualified structural engineer identify measures which can be implemented on land, closer to their
house.

Comments & Recommendations
The Department recommends this application for refusal on the basis that the reef balls are unlikely to
work as desired, as they have not worked as an effective breakwater in any installation on island (e.g.
the Marriott Beach Resort). Under normal conditions, bioerosion is the main contributor to
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Figure 3. The undercutting visible from the shoreline at the site.
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undercutting, and the reef balls may create turbulence and vortex flows. Under storm conditions, the
reef balls cannot dissipate the wave energy, and they are likely to become debris or projectiles
increasing mechanical erosion of the shoreline as well as potential damage to underwater marine
resources in a Marine Protected Area. The reef balls will be an expensive and ineffective solution and
will also destroy corals which are present at the site. We recommend that the applicant seek the advice
of a qualified structural engineer for an engineering solution on land, closer to their house.
_________________________________
Director – Department of Environment
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On behalf of the National Conservation Council
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