Coastal Works Review

McAlpine Limited
Geotechnical Ground Investigation for the Proposed Cruise Berthing
Facility
Block: OPY

Parcel: 187

Ref: DOE/CWK/380

PREPARED FOR: MINISTRY OF HEALTH, ENVIRONMENT, CULTURE AND HOUSING

November 15, 2019
Authored by: Technical Review Committee - Department of Environment, on behalf of the Director

Coastal Works Review
Geotechnical Ground Investigation for Proposed Cruise Berthing Facility
Block: OPY Parcel: 187
Project Proposal
The applicant – McAlpine Limited – is seeking permission to conduct a geotechnical ground investigation
at the proposed site of the Cruise Berthing Facility as shown in Figure 1. The geotechnical ground
investigation comprises 20 small diameter boreholes (less than 6 inches) to a maximum drilling depth of
45 metres below the water surface to obtain subsurface conditions for the design of the proposed
Cruise Berthing Facility.
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The drilling will take place from a jack-up barge which will be 40 ft long and 15 ft wide with 3 jacking
legs. The jacking legs each have a support pad of 8 ft by 4 ft which will rest on the bottom of the seabed.
The drilling technique will be mud-rotary. As confirmed via email, saltwater will be used as the drilling
fluid. In localised circumstances where borehole stabilisation and advancement requires an increase in
density or viscosity, such as the case of a loose sand layer, small concentrations of Tiger Salt will be
added to advance the borehole beyond the subject localised condition. Saltwater will be reverted to
after the drill moves into different material. The drilling fluid will be used to flush the soil cuttings from
the borehole to the barge platform through a small diameter steel casing. The drilling fluid is then
pumped to a steel recirculation tub within the barge that serves as temporary storage and a
sedimentation basin (sand trap). The drilling fluid is then recirculated into the borehole where the
process is repeated until the borehole is completed. Proper application of mud-rotary techniques
typically results in full containment of drilling fluid within the borehole, casing and recirculation tub. The
total drilling mud volume will be in the order of 200 to 250 gallons. A secondary containment system
will be used at all times.
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Standard Penetration Testing will be conducted every 1.5 m and triple tube rock coring will be
performed in select boreholes. Samples will be taken from the boreholes and submitted for analysis at
an accredited off-island laboratory. Boreholes on the landside borings will be used for additional testing,
namely downhole seismic testing and optical/acoustic televiewer logging.
The drilling will be undertaken by Toney Drilling, and Langan International will be the geotechnical
engineers managing and leading the data collection.

Figure 1: Cropped image from the applicant’s site plan showing the locations of the boreholes

The application site is located within a Marine Park (a Marine Protected Area). The works will take place
in the area commonly referred to as the Balboa reefs, within George Town Harbour. This area comprises
a mixture of hard substrate and patch reefs closer to shore, with topographically complex ‘spur and
groove’ reef structures further from shore. The photographs shown in Figure 2 below illustrate the
complex reef structures.
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Environmental Overview & Impacts
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Figure 2: Balboa Reefs, George Town Harbour (Source: Appendix J.1 ‘Marine Ecology’ of Proposed Cruise
Berthing Environmental Impact Assessment (2015)).
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Accidental Release of Drilling Fluid
The applicant has indicated that approximately 200 to 250 gallons of saltwater will be recirculated
throughout the drilling system and that small concentrations of Tiger Salt will be used when necessary.
The applicant has indicated that there will be a full-length casing, which will assist in minimising drill
fluid loss into porous cavities which may be present in the borehole sidewall. The casing will also
minimise drilling mud migration to the seafloor surface. The applicant has also indicated that a
secondary casing will be used at all times to add a level of redundancy. Tiger Salt is a friction reducer and
is a brand name for hydrotreated light distillate and an oxyalkylated alcohol. The product is a petroleum
hydrocarbon product. The applicant provided the Material Safety Data Sheet (MSDS) for Tiger Salt. The
MSDS indicates that the material is harmful to aquatic life, although the Lethal Concentration 50 (LC50)
is a high concentration. The MSDS also indicates that the organic portion of this preparation is expected
to be inherently biodegradable.
If there is an accidental release, it could be harmful to corals and other marine life. The DoE considers
that there is a risk from accidental release of drilling fluid, though low.
Accidental Damage of Coral
The borehole locations have been positioned outside of identified and mapped coral reef beds, but the
locations are very close to the coral. Polaris is preparing a detailed geo-grid of the coral locations, and
we strongly recommend that a pre-commencement condition be placed on the coastal works permit

to ensure that this information is used to assess the context of the borehole locations. The Cayman
Islands Government project manager for the cruise berthing facility indicated that it would be possible
to use this information, although the contractor has indicated that providing this information before the
coastal works permit is granted would delay the start of the programme. Therefore, given that the
Polaris detailed geo-grid information is not available prior to this review, a pre-commencement
condition should include review and approval of this information by the Department of Environment.
We are concerned with the potential for the legs of the jacking barge to accidentally damage coral
during placement. The applicant has indicated that proper team coordination and care will be taken, and
that field engineers will verify ‘to the greatest extent possible’ that the legs will not impact coral. The
proposed barge is 40 ft (approximately 12 m) long and there is a 3 m maximum allowable tolerance from
the borehole coordinates on the exploratory plan. The legs of the jack-up barge could be up to 50 ft (15
m) from the borehole coordinates on the plan. The applicant has indicated that the seabed is less than
roughly 6 m and, if marine visibility permits, the seabed drilling location will be checked from the
support boat prior to mobilising the drilling platform to the boring location. For locations where the
seabed is beyond roughly 6 m and marine visibility does not permit accurate observation of the seabed,
the applicant has indicated that a diver will be utilised to document seabed conditions and help position
the barge in an area that does not impact coral reef.
The DoE considers that there is a moderate risk of accidental damage of coral during the proposed
works.
Direct Impacts from Barge Leg Supports
Each of the three jacking legs has as 4 ft x 8 ft support pad which rests on the sea-bed. The borehole
itself will have an area of 0.2 sq ft. With 20 boreholes, an area of 1,924 sq ft will be impacted by the
support pads. It is likely that any seafans or other growth in these areas will be destroyed by the
pressure exerted on the pads required to jack up the barge.

Notwithstanding the above-mentioned impacts, the Department understands that Cabinet has resolved
to grant approval for the proposed cruise berthing facility and in order to obtain requisite information to
inform the detailed design of the proposed facility, the Department understands that these works need
to be carried out. We therefore outline our recommended Permit conditions and Permit fees (Royalty,
Environmental Mitigation and Administration & Monitoring) in Appendix 1. Additionally, the following
condition is strongly recommended to be attached to the approval:
1. Prior to the commencement of works, the detailed geo-grid of coral locations should be used
to review the locations of the boreholes, as approved by the Department of Environment. The
information shall be provided to the Department of Environment a minimum of four weeks
prior to the Coastal Works Notices being issued, to allow for review.
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Comments & Recommendations
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2. An Operations Plan which details the methodology and sequencing for all works shall be
submitted to the DoE for review and approval prior to the commencement of works. The
Operations Plan shall be appended to and form part of the Coastal Works Permit.
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Technical Review Committee – Department of Environment
On behalf of the Director, Department of Environment
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