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EXECUTIVE SUMMARY
The West End Development Corporation (WEDCO) partnering with South Basin
Development Ltd. (SBD) has proposed to develop the South Basin area of the Royal
Naval Dockyard providing for a new Commercial Marine Facility (CMF) and South
Basin Marina (Marina). The original location of the Development included an area just
to the south of the existing arm and outside of the South Camber. This area would
provide greater opportunities for the Development, but could have presented an adverse
impact to the natural environment and existing marine habitats. Given fullest
consideration of the raised concerns by all the parties involved, the decision was made to
relocate the Development (CMF/Marina) to inside the south arm in the South Camber at
this phase in development.
This decision to move and contain the Project to be inside of the South Camber
was offered to SBD given, and being based specifically on, the lower level of
environmental impacts presented by staying specifically in the South Camber. This area
was called out to be a “Grey Zone” which by anyone’s definition is part of an active port
in Dockyard. Having regular ships and vessels arrive at the dock is a critical link for
Bermuda to the markets beyond its shores. The deliveries of fuel by Rubis, ships dealing
with the undersea cabling network, bulk cement delivery ships, and various other vessels
that come into this active port/dock, happen on a regular basis. This activity just by its
nature has established the level of environmental habitat that the area would support.
The CMF/Marina, by its nature and location, does not conflict with the grey zone
characterization of the area. It also does not affect the operational aspects of the current
dock operations. Many meetings with the users of the current dock facility have
confirmed these findings. Also, many meetings with the new tenants (Marine and Ports)
has affirmed that the CMF/Marina will not conflict with, or be conflicted by, the current
uses in the South Camber.
SBD has presented and received full approval for the Project from the current
Cabinet and Parliament. This recently occurred in August, 2014. The scope and purpose
of the Project has not altered, but has been integrated or affiliated with the North Channel
Modification Project (Channel Widening). Furthermore, an analysis of how best to
coordinate the two Projects netted that the spoils from the channel modifications would
be deposited and create the extensions to the existing land known as Cross Island in the
South Basin in Dockyard. There would be considerable financial savings for the Channel
Widening Project by not wasting the dredge spoils out at sea (1,000 fathom line), but
rather transporting the materials a much shorter distance to the South Camber for the
creation of the added land known as Cross Island.
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The Royal Naval Dockyard
The Royal Naval Dockyard has a rich tradition of service to the maritime industry.
First constructed in 1809 as the British ship refitting and outfitting center in the western
Atlantic, the yard maintained its vitality throughout the first and second world wars
into the 1940’s. However, by 1951 principal operations had ceased.
Today, the Royal Naval Dockyard serves as a key tourist destination for the
island; nevertheless, it still maintains a maritime flavor being home to a number of light
industries including several marine maintenance facilities, bulk carrier shipping docks,
Rubis bulk fuel facility, and Maxcem cement storage silos. The proposed Project provides
valuable measures of managing these two aspects of the Dockyard. Providing a
separation of the more tourist centric facilities from the traditional boat/vessel services
will ensure a safe and interesting experience for tourists, but still deliver the state-of-theart boat/vessel repairs and services that Bermuda is known to have provided for
hundreds of years.
The existing “Z’Berth” for use by visiting vessels for this area has been reviewed.
The review of provided data by the design team has determined that if any mitigation is
required it would not affect the operational aspects of the Project.
The South Basin Marina
The overall Project received Bermuda Government (Cabinet) approval in 2010.
The Project was also approved by the current Cabinet in 2013, and a further presentation
to Cabinet was made on 6 May 2014 affirming the importance and acceptance of the
Project moving forward. Specifically, the need and desire to establish a job creating
industry that can be made available quickly given the existing workers’ talent and
experience. A “Shovel Ready” Project has been welcomed by Cabinet.
In addition, and as a follow up to the current Cabinet’s approval, all of the
necessary approval documents and legal documents dealing with lease arrangement
have been reviewed and passed by Parliament and the Governor’s office. The next steps
involve submission to the Planning Department for Final Approval and will follow with
a submission to Building Control for actual Construction Permits.
Overall Scope of Project
The new South Basin Marina will provide a maximum of 100 new berths for
pleasure boats ranging in size from less than 6m to vessels upwards of 80m. These
super yachts will come and spend time in Bermuda on their voyage between the
Caribbean Islands and the Mediterranean ports of call as they reposition themselves for
their charter business. While in Bermuda, their time will be spent servicing the vessel,
provisioning for upcoming charters, and providing needed rest for the captain and crew
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members. The new Marina and Commercial Maintenance Facility will also provide
much needed full and comprehensive levels of service to the local boating population.
The Commercial Marine Facilities (CMF)
The Development also calls for the reclamation of approximately eleven (11) acres
of land inside the existing south arm in Dockyard for a new Commercial Marine Facility
(CMF). This facility will provide for the relocation and consolidation of the Marine and
Ports Department offices presently located on East Broadway, Hamilton and their
workshops located in central Dockyard to a purpose-built facility at one location in the
Dockyard South Basin.
The Commercial Marine Facility will also allow for the development of a modern
repair and maintenance facility (boat yard) which can handle large vessels such as the
Marine and Ports tugs, the passenger ferries, other vessels and super yachts in excess of
80m. A significant investment is planned in assuring the means to service the Marine
and Ports vessels, as well as some of the largest private boats in the world today. One
example of this investment is shown by having a boat lifting capacity of up to 600 tons.
This way all current vessels in Bermuda can be lifted and maintained to assure
availability and service. It also allows the removal of any vessel in Bermuda today in the
event of a hurricane requiring boats to be removed and placed into safety.
Collaboration with North Channel Widening
The plan presented by the cruise line industry to bring the newest and largest
cruise ships to Bermuda has presented both positive benefits for Bermuda and a challenge
to maximize the benefits. The positives would allow for more visitors coming to
Bermuda which would bring many opportunities and financial benefits for the tourist
industries in Bermuda. The impacts involve the need to provide safe access for these
larger vessels as they navigate the waters in and around Bermuda, specifically the North
Channel (Channel). The solution is to widen/deepen the existing Channel to allow safe
and efficient passage. The spoils from such an operation need to be disposed of in an
environmentally friendly way and one that has financial value as well. Various locations
have been sought and have resulted in the CMF project site being selected for the disposal
site for the dredged material. It has the added benefit of being able to save environmental
and financial impacts. Timing of these two projects is such that this is the best viable
solution of how to dispose of the dredged spoils for the greatest benefit of Bermuda.
The West End Development Corporation
The West End Development Corporation (WEDCO) was established by an Act
of the Bermuda Parliament in 1982 with the mandate to lead in the commercial and
residential development of the 214 acres of the former Royal Naval Dockyard. These
lands represent some 1.6% of Bermuda’s land mass which served the Atlantic maritime
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operations of the Royal Navy from 1810 until 1995. As an historical and traditional ship
refitting center, the site lends itself well to a maritime focused development.

MARINE ECOLOGY
The decision to not develop on the outside of the existing breakwater/arm has
significantly changed the amount and types of impacts. The current uses and users in
the Project footprint of the South Basin involve an active marine port for existing services.
These services require regular visits from ships and vessels. The CMF Project does not
impact these current users. The Project’s developer, South Basin Development, has
undertaken many meetings and discussions to assure all parties can operate together in
this large area. Being that the area is very active in its marine usage, leads to the reasoning
to move the CMF Project to inside of the breakwater/arm which would allow for
development in an existing and designated Grey Zone. This would ultimately minimize
impacts to the environment given the similar nature of the development to its current
use.
A detailed Marine Ecological Survey for the South Basin, inside the breakwater
in the area adjacent to the current commercial ship dockage area in Dockyard, which was
conducted by Marine Ecologist, Dr. Russ Frith, in early to mid-2012. The results of the
survey shows that coral and seagrass coverage comprises 37[C1]% of the proposed land
reclamation area for the CMF. Coral and seagrass habitats were not present in the
proposed marina footprint; however, the marina habitat was dominated by calcareous
algae. The general ecological water quality indicates the conditions within the South
Basin to be sufficient to support seagrass and algal ecology.
The CMF will see land reclamation and the loss of 11 acres of marine sea floor on
the inside of the South Arm breakwater. This will result in the loss of the ecology and
the habitats which are currently present. After construction and during the operational
phase activities, the CMF will comprise boat works and other shipyard activities
including the scraping and painting of boat bottoms. Bottom paints contain hazardous
chemicals which endanger many forms of marine ecology. A new water collection and
treatment system will be designed and employed to meet this need. Specifics of the
design are not currently available, but all efforts will be undertaken to design a system
that provides the necessary operational safeguards and allows for easy and regularly
scheduled maintenance of the system.
Construction of the marina will see the installation of piles into the sea floor.
The impact will be the loss of a very small footprint of the bottom sediment area;
however, some impact will be likely a result of additional prop-wash, boating activity
and light loss to the benthos due to shading from the marina piers and boats at berths.
This will be offset by the fact that the boating activity will lessen, given the vessels and
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boats will no longer be active in their current places of berthing and transport; thus,
minimizing this occurrence in the North Camber in Dockyard.
Unfortunately, there is little that can be done to prevent the loss of ecological
habitats as a result of the land reclamation. Those sessile communities such as
seagrasses will be lost, while those such as turtles and fish will migrate away from the
area. On the other hand, many of the new structures associated with the construction of
the marina will attract new ecology and fish communities. It should be noted that similar
habitats to this is present within 50–100m just outside the South Basin breakwater and
provides for the migration and relocation of the more transitory species.
During the study, several sea turtles were observed and studied in the general area.
The existence of sea turtles in Bermuda is not uncommon as they migrate from the
southern regions north into Bermuda waters. Turtles do not live and reproduce in
Bermuda as it is too far north. The transient nature of the species allows for these vast
movements. The Project will not impact the ability of the species to continue their
transient nature in Bermuda and other locations they travel to and from. It may be
possible if turtles are found in the area when construction starts, to tag and monitor them.
This could occur for a limited time and the information gathered. Possibly this effort
would be done in partnership with the National Trust or other interested parties.
Acknowledgment is given in this assessment regarding information from Dr.
David Wingate which was made available in reference to dealing with the existence of
land and sea birds in the area of the assessment. Dr. Wingate studied the presence of
birds on Ireland Island in total, and has determined that the populations have changed
as the development has progressed. Specifically, several breeding seabirds have been
observed and mitigation will therefore be required by the Project to lessen the negative
impact of development on their breeding. This mitigation is not directly beneficial, but
will assist in the creation of a site that these birds could breed successfully. The creation
of some sort of structured perch that would prevent ground contact so predators could
not attack the nests would be the basis of the mitigation. This could be done in areas near
and around the west end of Bermuda.
A commitment is being offered to work with all parties having knowledge of
certain Best Practices in dealing with the creation of a suitable and financially practical
bird resting/roosting devices and a replacement/creation program. It is agreed that a
program that is sized correctly to afford an opportunity to observe the perceived benefits
of such an undertaking is worthwhile. This is intended to address concerns of potential
impacts to migratory birds that may be displaced or affected by the Project.
The following is an excerpt from Dr. Wingate regarding marine water quality:[C2]
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MARINE WATER QUALITY
In terms of general ecological water quality, observations indicate the conditions
within the South Basin are generally good and sufficient to support seagrass and algal
ecology. Potential impacts to water quality include the discharge of wastewaters from
marine vessels and the runoff of contaminated waters from boat maintenance, bottom
cleaning and painting activities. Bottom paints contain antifouling additives. Currently,
these operations/activities are occurring in the Boat Ramp centered in Dockyard. This
facility was built without any means of controlling run-off into the waters. The new CMF
will have the opportunity to address and maintain the state of the current water quality
present. The Operations of an active boat yard/maintenance facility can impact the water
quality if not managed responsibly. The current boat ramp was built 100 years ago and
was not designed with the necessary control features that are available today. The CMF
will have the opportunity to design the necessary control facilities and active
collection/treatment mechanisms into the new works. An emphasis will be placed on
acquiring the most appropriate technology that is commercially available to collect and
treat the materials found in typical boat yards. This can include the collection and
treatment of various chemicals and copper and other elements found in boat finishes
(paint).
Wastewater and sewage discharges are mitigated as all vessels and shore-side
facilities will have the provision of wastewater collection and transfer to the WEDCO
wastewater treatment plant.
The runoff of hazardous chemicals generated as a result of boat bottom painting
will be handled by an environmentally friendly collection system. The basic concepts of
the system will provide for a trench or basin where wash water will be collected together
with a commercially available treatment system to handle contaminated water and
debris.

AIR QUALITY
WEDCO, as part of the ongoing monitoring of the Heritage Wharf, currently
conducts regular air quality testing for the Dockyard area under a program overseen by
the Department of Environmental Protection, which will serve as an indicator for air
quality throughout the course of these works as well. Mitigation contingencies similar to
those imposed at Heritage Wharf will be in place during construction.
Operationally, the boat maintenance and repair activities which might currently
contribute to air quality issues are being relocated away from the Dockyard center and
as such this development is more likely to pose a positive rather than negative impact
on the Dockyard as a whole.
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VISUAL IMPACTS
The marina site will take on an appearance similar to other marinas locally and
around the world. Marinas, with fancy boats, are often considered as providing an
attractive ambience. The buildings will be constructed with consideration given to
historic Dockyard architecture currently in the dock / port area. Design and construction
will be in accordance with Department of Planning Guidelines.

LIGHT POLLUTION
There is no anticipation that the marina or CMF will require excessive lighting.
Daily normal hours of operation should not require the use of lighting. Only during
emergencies, such as hauling prior to a hurricane, would the need become necessary for
lighting night time operations. No specific mitigation is believed necessary. The existing
occupants in the area of the marina are mainly of marine commercial businesses. As such,
few if any impacts would occur from such emergency night time operations.

NOISE AND VIBRATION
The issue of noise and vibration in relation to the construction and operation of
the Heritage Wharf was considered in great detail. It is anticipated that the impacts will
be similar to those identified at the Heritage Wharf and the operational phase will mirror
those of the light industrial activities already in place at the Marine and Ports facility and
the West End Yachts boatyard currently located in the central Dockyard.
Results of the Heritage Wharf studies demonstrated that excessive noise and
vibration were not a significant issue. In addition, the proposed location of the new
Marina and CMF development relocates these activities farther afield from potential
impact receptors. As such, this development is more likely to pose a positive rather than
negative impact on the Dockyard as a whole.

SERVICES AND FACILITIES
In 2008/9, the services and facilities in the Dockyard were upgraded to support
and accommodate large numbers of visitors associated with the arrival of Panamax sized
cruise ships at the Heritage and Kings Wharfs. This included the capability of Dockyard
to provide sufficient potable water and to deal with increasing volumes of wastewater.
Specifically for the CMF/Marina, WEDCO has recently installed over two (2) miles of
new sewer, water, grey water and fiber optic networking all with the anticipation of the
needs of the Project. The entire system is operational today and has the necessary
capacity to handle the anticipated loads of the Project.
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With respect to energy, the demands for the new marina and CMF are not
significant. Currently, electrical supplies provided by BELCO are quite sufficient. There
is no need or plan to expand system capacities and no current plan to supplement with
alternative or renewable energy resources.

VEHICULAR TRAFFIC AND PARKING
Several road and parking improvements were made in 2008/9 to accommodate
the planned increase in tourist activity in the Dockyard area.
Significant impacts are not anticipated due to day-to-day traffic activities in and
around the site and on roads leading into Dockyard based on current traffic flow patterns
and on patterns observed during the construction of the Heritage Wharf. The majority
of the landfill material will be coming from sources within the Dockyard area. As such,
traffic flow and disruption associated with the land filling will be managed within the
Dockyard; thus, minimizing impacts on roadways in the greater West End area.
It is anticipated that the overall parking in the Dockyard will improve as a result
of the Project. Currently, the bulk of the traffic, both vehicular and pedestrian, is
concentrated in the North Basin area. By relocating all traffic associated with the Marine
and Ports facility and West End Yachts from the North Basin to the South Basin will result
in an improvement in traffic flow and pedestrian safety.

MARINE TRAFFIC
Currently, the bulk of marine traffic movements inside the Dockyard breakwater
occur in the North Basin. Far less boating activities are observed in the South Basin.
For the Dockyard as a whole, the development of the South Basin is viewed as an
extremely positive impact on marine traffic. All of the Marine and Ports facility activities
and West End Yachts boat works will migrate to the South Basin; thus, reducing
substantial boat traffic in the North Basin and transferring those activities to the now
underused South Basin.

HISTORY AND CULTURE
The waters surrounding the Royal Naval Dockyard both inside and outside the
breakwater are littered with historical artifacts. While the waters of the Dockyard are
not officially listed as an historical site, the nature of the items often found there makes
the site of significant archeological importance.
A Cultural/Historical Survey of the South Basin, inside the breakwater at
Dockyard, was conducted by Piotr Bojakowski of the National Museum of Bermuda
(NMB). This survey was conducted in collaboration with professors and students from
8
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the University of St. Mary’s, California, and the University of Rhode Island, as well as
volunteers associated with the NMB. The survey results highlight the presence of a
historic building located on Magazine Island and also identified the presence of two
anchors located in the waters of the proposed CMF. These anchors may be of historic
interest.
Therefore, it is recommended and accepted that the anchors be relocated so as
to protect them from the CMF development. It is also recommended and accepted that
a Cultural Material Plan be developed and enacted to preserve any structure such as the
historic building on Magazine Island and other artifacts that may be discovered as a
result of development activities.

HURRICANE CONTINGENCY PLAN
A Hurricane Plan has been in place in the Dockyard for many years with
particular reference to managing boats in the current Dockyard Pier 41 Marina. The
Hurricane Plan is triggered by the Bermuda Weather Service warning system and
requires under specific conditions that boats in the marina be removed from the water
prior to a hurricane striking the island. An agreement is in place between WEDCO and
the local Dockyard companies, West End Yachts and Spar Yard Industries, to haul all
boats in the marina as required. This Plan will be reviewed and modified to incorporate
the new marina and boat yard.

SOCIOECONOMIS IMPACTS
The construction of a Marina designed to facilitate super yachts together with
the ability to provide haulage, ship yard services, and maintenance facilities is thought
to provide a significant economic boost to the Dockyard. Generally, there is considered
to be a shortage of boatyards worldwide with the ability to haul vessels larger than
30m. This fact alone will make Dockyard Bermuda an attractive destination for large
international yachts throughout the year.
Typically, crew members from visiting yachts live aboard their vessels and require
no on-shore housing, yet they do provide income to local restaurants and entertainment
entities.

CONCLUSION
The environmental impacts for the new marina and CMF have been thoroughly
considered and assessed, and the potential environmental impacts on the South Basin
area and on the Royal Naval Dockyard can be summarized as follows:
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Negative Impacts




Loss of 11 acres of seabed inside the Dockyard breakwater due to land
reclamation.
Loss of marine ecology and ecological habitats due to land reclamation. This is an
impact that cannot be avoided or mitigated.
Potential impact on water quality. This impact will be mitigated by stated control
measures. Consideration needs to be given that most of the marine service related
activities that affect water quality are currently being provided to customers in
Dockyard today, just in different locations and without controls in place, for West
End Yachts, Spar Yard Industries, and even the current operations of Marine and
Ports. At these locations there are no or very few measures dealing with water
quality control being practiced. So in actuality, the CMF project will, by providing
new and effective water quality controls, improve on the actual water quality in
the waters around and in Dockyard.

Positive Results
 Gain of marine ecology and ecological habitats which will develop due to
construction of the marina structure and facility.
 The creation of 11 acres of land to be used for the economic benefit of Bermuda.
 Gain in history and culture due to the identification and salvage of artifacts
and a redevelopment of culture and maritime heritage.
 Gain in the economic viability of the area – New Businesses.
 Gain in South Basin vistas as a scenic amenity.
 Reduction in traffic associated with Marine and Ports services and West End
Yachts Ltd. boat repair, service, and movements in Dockyard center.
 Reduction in marine traffic in North Basin.
 Reduction in noise and vibration in Dockyard center.
 Improvement in water quality in North Basin by relocating negative water quality
producers to the South Basin where new water quality controls are utilized.
 Improvement in air quality associated with boat works in North Basin via
placement of commercial services into existing commercial zone in Dockyard.
 Sustainable job creation in the boating industry – Jobs.
 Construction projects for local Bermuda companies – Jobs.
 Training of Bermudians in Maritime Industry – Jobs.
No Impact


No impact on resources in Dockyard.
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1. PURPOSE OF DOCUMENT
In accordance with the Bermuda Plan Planning Statement 2008, Chapter 6 Section
ENV4, “The Board may require the submission of an environmental impact statement
for development of projects which, because of the characteristics of the site or the
particulars of the proposal, justify the Board carrying out a careful examination of the
potential impacts of the development prior to the determination of the application…”
This Environmental Impact Study (EIS) was prepared in order to meet this
requirement in fulfillment of the application for a new Marina and Commercial Marine
Facility at the former Royal Naval Dockyard. The Study was prepared based on the
Bermuda Department of Planning Guidance Document GN106, Environmental Impact
Assessments and Environmental Impact Statements, and follows the preparation steps
as directed therein. Along with a review of background data, this document details the
environmental factors and issues that could be impacted through construction and the
subsequent operation of this development. It identifies and quantifies environmental
impacts and sets out mitigation measures in order to minimize or eliminate such impacts.
No real or construed effects of the site being in an active marine port have been
considered to alter the information presented in this EIS. The Grey Zone effect is
recognized and was discussed as being part of the reasoning to relocate the Development
(CMF/Marina) to inside the south arm in the South Camber. Typical to Grey Zones, this
area experiences a lot of marine traffic from many types of vessels. Vessels approaching
200 feet in length regularly dock. Some come under their own power and some require
assistance from the Government’s tugs. This activity has created and limits the
environmental quality of this area and has led to its earned designation as a Grey Zone.

2. INTRODUCTION
West End Development Corporation (WEDCO), the project proponent and
sponsor, along with South Basin Development (SBD), the project’s developer, is
proposing to develop the South Basin area of the Dockyard providing for a new marina
and Commercial Marine Facility (Figure 2.1). This location reflects the newest planned
location to inside the breakwater/arm in lieu of outside. The following manuscript is
presented as an Environmental Impact Statement (EIS) prepared so as to address the
environmental issues and concerns raised collectively by the project proponent,
regulatory governmental bodies, stakeholders and NGO’s.
All local development is regulated by the Bermuda Government Department of
Planning. As of June 6, 2008 all developments are subject to the provisions of the
1
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Bermuda Plan 2008. The Department of Planning Guideline GN 106 describes the
preparation of Environmental Impact Assessments and Environmental Impact
Statements and shall direct the content of the Environmental Impact Statement (Appendix
VIII). The Department of Planning, the Department of Environmental Protection, the
Department of Conservation Services, and the Historic Wrecks Authority were consulted
at the preliminary and the Scoping Document stage, and they have provided early stage
comments and direction. Those comments are provided in Appendix I-III.
Figure 2.1. The Dockyard South Basin area

Dockyard
South Basin

3. PROJECT PROPONENT
The West End Development Corporation is the project sponsor and proponent.
The Company developing the project is South Basin Development, Ltd.

CONTACT DETAILS:
Mr. Andrew Dias
West End Development Corporation or South Basin Development
Royal Naval Dockyard 5 Freeport Rd
Sandys, MA 01
Tel: 441 234-1709
Email: adias@WEDCO.bm
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Mr. Clark J Bottner
South Basin Development, Ltd
20 Dockyard Terrace #2
Sandys, MA 01
Tel: 441 518-1489
Email: Clark.bottner@crossislanddevelopment.com

4. CONSULTANT DETAILS
Bermuda Water Consultants, Ltd
See Appendix IX for company details and qualifications

CONTACT DETAILS:
Dr. Kent Simmons
Bermuda Water Consultants Limited
P.O. Box SN 201
Southampton Bermuda
Tel: 441 234-3139
Fax: 441 234-3403
Email: bwc@bwc.bm

5. DEVELOPMENT OVERVIEW AND SITE PLAN
5.1 The Royal Naval Dockyard
The Dockyard has a rich tradition of service to the maritime industry. In the
early 18th and 19th century, the Royal Naval Dockyard played a critical role in the military
defense of the Bermuda Islands. First constructed in 1809 as the British ship refitting
and outfitting center in the western Atlantic, the yard maintained its vitality through the
first and second world wars into the 1940’s. By 1951, however, principal operations
had ceased. While maintaining an on-site Royal Naval presence up until the midnineties, the docks served a small number of British vessels passing through and
limited refueling and service activities. The re-development of the South Basin as a
marina for super yachts and the Commercial Marine Facility falls directly in line with
the traditional usage of the Dockyard (Figure 5.1).
Much research and effort has been undertaken to help determine the available need
and opportunity for such a Project being proposed. SBD had concerns as to the viability
for such a new facility in Bermuda. To undertake such an endeavor required many
meetings and visits to and with the eventual end users (tenants) of the facility as a whole.
3

West End Development Corporation

New Commercial Marine Facility and South Basin Marina

Locally in Bermuda, this involves the anchor tenant of Marine and Ports, who understand
this Project would centralize its activities in one location which should result in greater
efficiencies and lowering of their operating costs. This should allow for increased
employment opportunities without increasing their annual operating budget.
Additional meetings and visits included Boat Yards and Marinas in the surrounding
business and geographic markets. Many proven “lessons learned” have been brought
forth into the planning of this Project.
The other critical element of the planning for this Project involved meeting with
members who comprise the customer base of the new facilities (Boat Yard and Marina).
These involve the Captains and crews for the super yachts. These floating “businesses” do
not currently consider Bermuda as a source for receiving services for their vessels. The
current boat yards/marinas are not set up in Bermuda to service the fleets of these boats
that cross the Atlantic every year but never turn into Bermuda. This Project will bring
about this needed change, as well as bring Bermuda back on the map as a World Class
venue for marine services. This Project will create new transient routes in the Atlantic for
large vessels that never considered Bermuda as a port.
Timelines – this Project has now been determined to be the disposal site of the work
involving the North Channel Dredging. This Project is positioned to accept all of the spoils
from the dredging. All steps to coordinate this are in place to assure the necessary
environmental controls and procedures are in place. The dredging work will set the
timeline for this, but current plans are for the tendering of this work and the notice to
proceed to occur in the later part of first quarter 2015 to the early part of second quarter
2015. The work should take place during the next 12 to 18 months. This will include the
acceptance of dredging spoils, construction of the permanent seawall, marina construction,
site infrastructure, and then the construction of the new buildings. Sequential occupancy
is planned for late 2016 - early 2017 timeframe.
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Figure 5.1 South Basin Marina and Commercial Marine Facility Site Plan

5.2 The South Basin Marina
The new South Basin Marina will provide a maximum of 100 new berths for
pleasure boats ranging in size from less than 6m to vessels upwards of 60m . The new
marina will also provide a much needed facility for the local boating population, as well
as a number of international super yacht owners who see Bermuda as a critical port
when crossing the Atlantic. In addition to full service slips, there will be amenities to
fully accommodate the needs of boat owners, attract additional patronage to the facility,
and offer enhanced value to Bermudians and their businesses. The proposed
development of the South Basin Marina will provide WEDCO/SBD with a new source
of revenue, additional year round critical mass, tourism avenues, and numerous
employment opportunities for Bermudians.
The marina has been moved from its original location of outside the Arm, and
now will be situated along the inside wall of the South Arm breakwater in the referred
Grey Zone. Water depths in the area are sufficient and the design will not require the
need for dredging. The internal boat berths will be constructed on floating docks
anchored to the bottom by a series of anchor bolts drilled and piling driven into the
seafloor and held fast with steel chain. Berths for the super yachts will also involve the
installation of mooring piles. The overall design of the marina will be based on a strict
set of internationally recognized requirements and will address all local environmental
considerations.
5
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The new facility will enhance the current docking services offered in Dockyard,
but will have all of the necessary environmental controls in place, a fact that does not
exist today. This will be a significant positive step in maintaining, and possibly
improving, the water quality of the surrounding waters.
5.3 The New Commercial Marine Facilities
In addition to the new marina, the development calls for the reclamation of
approximately 11 acres of land inside the existing Dockyard South Arm for a new
Commercial Marine Facility (CMF). This facility will provide for the relocation and
consolidation of the Marine and Ports Department offices presently located on East
Broadway, Hamilton and their workshops located in central Dockyard to a purpose-built
facility at one location in the Dockyard South Basin. The facility will allow the
Department of Marine and Ports Services to maintain and expand its current and future
fleet, as well as achieve greater operational efficiencies based upon conducting business
from one centralized location. The proposed new Commercial Marine Facility will be
constructed by the reclamation of approximately 11 acres of present seafloor in the
southwestern corner of the South Basin and measures approximately 270m by 190 m.
The CMF reclamation is a bulkhead design. The construction will require 300,000 m3 of
shoreline fill as outlined in Figure 5.2. It is not anticipated that there will be any
requirement for dredging. The CMF will also allow for the development of a modern
repair and maintenance facility (Boat Yard) which can handle large vessels like the
Marine and Ports tugs or other vessels and super yachts in excess of 30m. Currently,
Bermuda does not have an active boat yard capable of servicing vessels of this size.
Large vessels are required to travel to the United States for repairs and even for basic
maintenance such as bottom painting. The design also provides for the environmentally
friendly collection and appropriate disposal of bottom paints and other chemicals
associated with ship yard works; a feature found in no other boat yard on the island.
The current boat yards active in Dockyard are scheduled to end their services.
West End Yachts will close out a successful business history in the north end of Dockyard
at the conclusion of their lease. Spar Yard Industries will continue doing business and
discussions have taken place for their direct involvement with the new facility on Cross
Island. The specifics are being worked out, but the new facility will enable their growth
and assimilation of the workforces currently in Dockyard’s boat yards so as not to lose
jobs. Rather it will add capabilities and capacities currently not available which will
require more workers – new jobs.
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Figure 5.2. Commercial Marine Facility Reclamation Site
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5.4 Surrounding Environment and Receptors
The proposed new marina and CMF is located in the heart of the existing
commercial port that WEDCO maintains, bringing crucial supplies and materials into
Bermuda. This commercial area is several thousand meters from the Dockyard center
which has developed in recent years into a popular attraction for both visitors and locals
(Figure 5.1). Headlined by the characteristic Clock Tower Mall, some 1500m across the
South Basin to the north, and the Cooperage Mall to the north and east, the Dockyard is
home to a number of shops, and other tourist amenities including the Bermuda Maritime
Museum, Dolphin Quest, the Dockyard Glass works, Bermuda Clay works, Bermuda Arts
Center, the Bermuda Craft Market, the Neptune Cinema, Snorkel Park and the present
Dockyard Pier 41 Marina. The Dockyard has also played host to the annual Bermuda
Music Festival. In addition to the various services it provides for visitors, the Dockyard
Master Plan provides space and is also home to a number of light industries including
several marine maintenance facilities, bulk carrier shipping docks, Rubis bulk fuel facility,
and Maxcem cement storage silos. All these are physically separated by thousands of
meters; thus, making the new CMF/Marina a natural fitting into the existing commercial
zone of Dockyard.
To the immediate south of the breakwater, the original site of the planned
Development, are the inshore marine waters of the Great Sound, ranging in depth from
2m to 5m along the surrounding shoreline, and up to 10m to 15m in the shipping channel
and approach to Heritage and Kings Wharf piers. The near shore waters are typically a
sandy bottom and contain numerous coral reefs, seagrasses, local fishes and other
marine life.
As is typical for most of Bermuda, the waters are clear and relatively
uncontaminated. However, ship movements are responsible for the disturbance and resuspension of considerable bottom sediments adjacent to the wharf and along the ship
channel.
The South Basin was historically a highly active area of ship reconstruction and
maintenance as it provided refitting services to damaged vessels during wartime.
Today, the Basin sees a significantly reduced level of activity comprising light maritime
industrial works including fuel and cement transfer and storage. All of the shore side
structures are severely dilapidated or unused. The area is protected from the open
waters of the Great Sound and the North lagoon by a large breakwater which extends
out from the mainland and wraps around to form the enclosure. The southwestern
corner of the Basin is the site of the proposed CMF. Waters range in depth from about
10m on the north side along the shipping docks and out into the center to a relatively
shallow 3m on the southwest corner just inside the South Arm. There is some existing
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land, known as Cross Island in this enclosed basin. This existing land is what is being
proposed to be expanded to 11 acres.
The section of coastline just outside and adjacent to the South Arm and lying to the
west of the site is sparsely developed and comprises primarily a natural rocky Bermuda
shoreline with three (3) moderately sized developments bordering; the Spar Yard
Industries a small boat (up to 20 m) repair and maintenance facility, the old Captainin-Charge residence, a WEDCO cottage-styled building which has been used over time
as a multipurpose housing and is currently now being used as a rehabilitation facility,
and Albert Row, one of the WEDCO multi-dwelling housing complexes. Other
WEDCO residential facilities lie several hundred meters back from the shoreline. Three
small beaches are present, only one of which, Parson’s Bay, is used with any regularity.
A small bridge at Malabar Road provides a link between Ireland Island and the
Dockyard; however, water flow under the bridge is currently restricted between the
northern Atlantic side of the island and the waters of the Great Sound. To the south
and east lies the Great Sound. While to some degree the Sound provides protection from
the open ocean, it has a fair expanse with wind and wave fetches out of the south up to
two kilometers. Water quality and clarity at the proposed marina site appears good.
Tidal ranges of approximately one (1) meter are observed at the site and there is a
healthy water exchange between the site, the Great Sound and the North Lagoon. This
is supported by water quality testing which has been conducted in waters of Great
Sound and near the cruise ship pier 250m away.
Figure 5.3. Depiction: South Basin Marina and Commercial Marine Facility designed
for both recreational vessels, 5-10m in length, up to super yachts, 60m in length.
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5.5 Regulatory Guidelines
The West End Development Corporation (WEDCO) was established by an Act
of the Bermuda Parliament in 1982 with the mandate to lead in the commercial and
residential development of the 214 acres of the former Royal Naval Dockyard
(Appendix IV). These lands represent some 1.6% of Bermuda’s land mass which served
the Atlantic maritime operations of the Royal Navy from 1810 until 1995. Many of the
buildings and structures in the Dockyard are deemed to be of historical significance and
as such special reference is made to the Dockyard in the Bermuda Plan 2008, Planning
Statement with respect to its historical protection.
While the history of the Dockyard is recognized for its unique collection of
buildings developed in the nineteenth century to establish the Royal Navy’s presence
on the island, “the Plan supports the further development in the center in order to
promote its increased vitality and viability as a place in which residents can live,
work, play, shop, gather and recreate.” For this reason, the Planning Department has
prepared Guidance Document GN202 which is “designed to assist users as to what is
appropriate or compatible in the Royal Naval Dockyard Historic Protection Area”
(Appendix VIII). Zoning within the Dockyard and the greater Dockyard area is of several
types and they include Mixed Use, Tourism, Industrial, Institutional, Residential and
Coastal Reserve. The area of the Dockyard in which this new Marina and Commercial
Marine Facility is proposed takes in specifically the South Arm breakwater together
with the enclosed South Basin for the CMF. The breakwater itself is zoned Coastal
Reserve (Appendix VIII). This zoning would apply to both the breakwater and its
adjoining inshore waters. “Coastal Reserve covers coastline, cliffs, beaches, dunes, rock
formations, trees, vegetation, caves and islands which are important for their natural
and scenic qualities. The Coastal Reserve zone areas and their adjoining inshore waters
also contain important flora and fauna, nesting sites and habitats including Longtail
nests, seagrass beds, corals, mangroves and salt marshes.”
In accordance with its mandate, WEDCO has mapped out a strategy for the lands
under their responsibility and they have put together an overall development plan which
has over time seen its revitalization with commercial development, light industry,
residential communities, cruise ship port facilities, and other maritime activities together
with historical preservation. Development within the Royal Naval Dockyard is
conducted under a strict regulatory framework which is laid out in the following
legislative Acts and policies:







Development & Planning Act 1974
Clean Air Act
Protected Species Act
Health Regulations
OSHA 2009
Public Health Act 1949
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• The West End Development Corporation Act 1982
• The Bermuda Plan 2008 – Planning Statement
• Department of Planning Guidance Documents
o GN202 Development in the Royal Naval Dockyard
o GN203 Alterations or Additions to Listed Buildings and/or Buildings
Located within Historic Areas
o GN106 Environmental Impact Assessments and Environmental Impact
Statements
o GN107 Conservation Management Plans
o GN108 Traffic Impact Assessments and Traffic Impact Statements
o GN109 A Guide for Dock Development
o GN110 A Guide for Seawalls, Revetments, Breakaways and Beaches
o GN111 A Guide for Storm Water Control and Disposal
o GN119 Archaeological Assessment
• Other Guidelines that have been reviewed: Development & Planning Act 1974;
Protected Species Act; Health Regulations
5.6 Options and Alternatives
WEDCO’s current focus is on the redevelopment of the South Basin inside the
breakwater (Figure 5.1). The docks, the foreshore facilities, and the South Arm
breakwater west of central Dockyard are in an increasing state of disrepair, and the area
as a whole has not as yet been addressed according to the revitalization objectives for the
Dockyard. As part of the strategic planning process a variety of options have been
considered, and alternative concepts have been evaluated.
Option 1 The do nothing option – This option has been in place since WEDCO took
responsibility of the site in 1982. The breakwater and the old storage sheds along the
waterfront have continued to deteriorate over time and are in much need of
revitalization. This option is no longer viable.
Option 2 Make simple repairs to enhance the cosmetic nature of the site – This option
provides no real useful benefit to the site and makes no cost provision for making the
repairs or for its long term maintenance. This option does not create long term economic
benefits for Bermuda, creates no new jobs, does not take steps to improve water and air
qualities in Dockyard.
Option 3 Develop and enhance the site based on the WEDCO mandate and to the
benefit of the entire west end community, tourism, and the overall island economy. In
contrast to Option 1 above, the current and previous Cabinets are in full support of this
Project and have secured all necessary Parliamentary approvals for the Project.
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Option 3 is the preferable option and meets the directives set out in the WEDCO
Act 1982. As an historical and traditional ship refitting center, the site lends itself well
to a maritime focused development. Leaders of WEDCO’s management have
considered this and they have considered opportunities such as partnering with the
Department of Marine and Ports in the much needed upgrading of their offices,
consolidation of their operations and the need for facilities to maintain their larger
vessels. Services by way of berthing and slippage for very large vessels and repairs and
maintenance
and
marina
facilities are also of great interest to the transient
international super yacht community.
As far as an alternate site, one could say this is the alternate. The original site of
the Project was outside the existing Arm to the South. After much discussion and
compromise the project site was moved inside the existing Arm. Its designation as a Grey
Zone has been given to highlight the fact that this area is part of an open and active
marine port, vital to the wellbeing of Bermuda and a place for many Bermudians to work.
The area studied for the Project is the most suitable that WEDCO has under its control.
Cabinet and Parliament are not accepting the “do nothing option” and have taken the
requisite step to approve the Project.
After considering a number of maritime related alternatives, the alternative
which best suits the WEDCO revitalization mandate, economic considerations, and the
overall needs for the Dockyard, WEDCO and SBD have put forward this current
development plan for the site. The plan is very much in keeping with the historical and
maritime traditions of the site.

6. CONTENT OF THE EIS
6.1 Identification of the Environmental Impacts
As part of the scoping process, the following impact matrix was prepared in order
to consider a variety of potential environmental impacts posed by the marina and CMF
development. The matrix is followed by a discussion of the potential impacts and how
those impacts have been addressed by the EIA.
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Table 6.1 Summary of Potential Environmental Impacts
CONSTRUCTION IMPACTS

Marine Ecology

Sedimentation

Resuspension of construction related sediments

Landfilling

Burying of corals and seagrasses

Mooring impacts

Installation of marina mooring weights and chain

Noise

Pile driving

Noise and vibration impacts - previously established

Air quality

Dusts

Impact of airborne dusts -previously established

Vehicle emissions

Construction and traffic emission impacts

Landfilling

Chemical quality of land fill materials

Water Quality

Waste effluents

Discharge or runoff of construction wastes and
Hazardous materials effluents
Use and disposal of hazardous chemicals

Marine Traffic

General circulation

Water exchange inside the breakwater

Cranes and barges

Movement of marine construction equipment

Vessel movements

Movement of construction and other area vessels

OPERATIONAL IMPACTS
Marine Ecology

Mooring impact

Operation of marina mooring weights and chain

Boating activity

Impact of vessel movements

Noise

Boat yard activities

Light industry noise

Air quality

Boat emissions

Emissions from larger vessels and super yachts

Water Quality

General circulation

Water exchange inside the breakwater

Discharge of effluents Wastewater effluents from marina berths

Marine Traffic

Dumping

Waste dumping from marina berths

Vessel movements

Boat and large vessel activity

Services and Facilities Potable Water

Emergencies

Source WEDCO cisterns and reverse osmosis plant

Wastewater

Discharge to WEDCO wastewater treatment facility

Refueling

No onsite fuel station

Traffic

Newly refurbished Dockyard roadways and parking

Parking

Newly refurbished Dockyard roadways and parking

Hurricane plan

Removal of vessels during huricanes

Contingency plans

Developed according to requirements

6.2 Baseline information
In 2009, the Ministry of Tourism and Transport (MOTT) together with WEDCO
constructed a new cruise ship pier at the North Arm of the Dockyard breakwater (Figure
5.1). The development required the MOTT and WEDCO to conduct an Environmental
Impact Assessment and to prepare an Environmental Impact Statement for the site
development. The new Heritage pier is similar in many ways to the marina and CMF
now being proposed for the South Arm. Both developments are located within 250
meters of each other. They have similar environmental conditions, require some degree
of land reclamation, building construction, and the construction of a pier with amenities
to accommodate marine traffic. With respect to environmental considerations, they
similarly pose impacts on marine water quality and marine ecology. They differ in size
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of the land reclamation; the CMF at 11 acres is significantly larger than that of the
Ground Transportation Area (GTA) at Heritage pier and the marina will accommodate
a larger number of smaller vessels from 6m to 20m and super yachts f r o m 30m to
65m as opposed to the Panamax cruise ships at Heritage. Construction methodology
for the land reclamation and for the marina pier will be similar to that of the GTA and
the Heritage pier.
The two projects having so many similarities has therein provided us with a
variety of background information already available. Throughout our discussion in this
document, reference may be made to the Heritage pier EIS and, when appropriate,
readers may be referred to that report for supporting discussion.
6.3 Proposed site and background
The proposed new marina and CMF is located in the South Basin several hundred
meters from the Dockyard center which has developed in recent years into a popular
attraction for both visitors and locals. The location of the Project fits well into the current
type of operations in the South Basin and affords the ability to relocate similar businesses
to the CMF that are currently operating in the center of Dockyard with some conflict
with respect to the best use for that area. Safety and the wellbeing of Bermudians and
visiting guests of Bermuda will all be much better off with these commercial/industrial
businesses being relocated to the new CMF site.
The South Basin was historically a highly active area of ship reconstruction and
maintenance, as it provided for refitting services to damaged vessels during wartime
(Figures 6.1 & 6.2). Since then the level of maritime activity has been reduced
significantly, but still comprises a number of light industries including several marine
maintenance facilities, bulk carrier shipping docks, Rubis bulk fuel facility, and Maxcem
cement storage silos.
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Figure 6.1. HM Dockyard with “London” type heavy cruiser,
“Plumleaf” type oil tanker (RFA), & “C” or “D” class cruiser docked.
Photo: Bermuda National Museum Archives.

The South Basin area is protected from the open waters of the Great Sound and
the North lagoon by a large breakwater which extends out from the main land and
wraps around to form the enclosure. The southwestern corner of the Basin is the site
of the proposed CMF with the new Marina to be located to the east of the CMF along
the South Arm of the breakwater. Waters range in depth from about 10m on the north
side of the Basin along the shipping docks and out into the center to a relatively shallow
3m on the southwest corner just inside the South Arm.
The waters of the South Basin are typically a sandy and rocky bottom type and
contain numerous coral reefs, seagrasses, fishes and other marine life. As is typical for
most of Bermuda, the waters are clear and relatively uncontaminated. Ship and other
boat movements, however, are responsible for the disturbance and re-suspension of
bottom sediments adjacent to the wharf and along the ship channel.
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Figure 6.2. The HMS Argonaut at Bermuda enroute to Philadelphia Navy Yard
for repairs, April 1943.
Photo: Bermuda National Museum Archives.

7. MARINE ECOLOGY
7.1 Baseline Marine Ecology
A detailed Marine Ecological Survey for the South Basin inside the breakwater
at Dockyard was conducted by Marine Ecologist, Dr. Russ Frith, in early to mid-2012.
This survey entitled, “Marine Ecological Survey – South Basin Dockyard” was based on
requirements set out by the Bermuda Departments of Environmental Protection (DEP)
and the Department of Conservation Services (DCS). The report is presented in
Appendix V. The survey included benthic habitat mapping under and around the
proposed footprint of the new marina and CMF with results showing corals, seagrasses,
calcareous green algae and other macro algae. It also includes estimates of macro
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invertebrate abundances, estimates of fish abundances, estimates of the number of green
turtles and baseline water quality parameters.
Figure 7.1. Location and position of the fixed 91 m transects. (See Appendix V)

A second slightly less detailed survey had also previously been conducted in September
2009 entitled, “Green turtle and benthic surveys in Stocks Harbour and the South Basin
of the Dockyard Camber” reported by the Bermuda Turtle Project (BZS) and the
Benthic Mapping and Monitoring and Assessment Program (DCS). This report is
presented in Appendix VI.
These two surveys provide a detailed description of the marine and benthic habitats
impacted by the development of the new marina and CMF.
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Figure 7.2. Survey set for green turtles and seagrasses in South Basin (See Appendix VI).

7.2. Survey Results
The results of the surveys show that coral and seagrass coverage comprises 42%
of the proposed land reclamation area for the CMF. Coral and seagrass habitats were
not present in the proposed marina footprint (Appendix V); however, the marina
habitat was dominated by calcareous algae. Fish abundances and diversity was greatest
in rock and reef habitat with less abundance and diversity in grass and algae habitats.
The abundance of juvenile fish appeared high compared to other inshore waters due to
a variety of habitats and the diversity of structures. A number of commercially and
recreationally important fish and invertebrate species were observed including spiny
lobster, hogfish, juvenile porgies, and juvenile rockfish. Visual counts of green turtles in
the South Basin suggest that turtle densities here are at least similar and possibly
greater than other high density areas for Bermuda.
In terms of general ecological water quality, observations which include light
transparency, good basin flushing characteristics and consistency of water temperatures
between the South Basin and the Great Sound, indicate the conditions within the South
Basin are sufficient to support seagrass and algal ecology.
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7.3. Impact Characterization
One of the primary considerations of the assessment is the potential impact of
the marina and CMF on the marine ecology of the area. The CMF will see land
reclamation and the loss of 11 acres of marine seafloor on the inside of the South Arm
breakwater. This will result in the loss of the ecology and the habitats which are
currently present.
A majority of the landfill material will be provided from the new North Channel
Widening Project being undertaken by Work & Engineering and Royal Caribbean Cruise
Lines. These two entities have been developing their Project to create a safer and
expanded North Channel that will then be able to facilitate the passage of the newest
cruise ships that will be servicing the Bermudian tourist markets. The new cruise ships
are larger and require a greater amount of water depth and channel width. This work
is scheduled to start in early 2015 and the area of the 11 acres of land reclamation has
been deemed the spoils deposit site. This arrangement has greatly reduced the impacts
of the Channel Widening with regard to schedule and cost, but also has reduced the
potential risks of transporting the dredge spoils in open waters.
Additional embankment material is projected to come from sources within the
Dockyard area. For example, the current demolition and replacement works of the
existing housing structures in Dockyard and materials from other grading and civil
works in the immediate area. This had raised concerns as to the potential presence of
contaminants within the fill material, nonetheless all steps have been taken to mitigate
any concern and appropriate steps have previously been taken to address any existing
contaminants in the materials. These materials have a very small amount of roadway
materials in the total volume. Other materials of possible concern from building
demolition had been removed prior to the razing of the buildings. This pre-removal was
completed several years ago under separate permit by specialty contractors.
Land reclamation activities will also see the potential formation of sediment
plumes inside the breakwater during the reclamation process. This concern has been
anticipated and proper controls have been planned to be in place and will be further
enhanced during the placement phases. All materials being brought to the site will be
scheduled and sequenced to assure the proper controls are in place and functioning
properly. Sediment plumes are successfully controlled via the use of Turbidity Curtains.
Sizing the curtain and maintaining its functionality is critical to its proper functioning.
The immediate area of the placement of the embankment materials will be protected by
the turbidity curtain. Its design will be finalized to assure its performance is compatible
for the types and quantities of embankment materials being used. Design will also take
into consideration the operational aspects of how the curtain will be deployed and how
the materials will be delivered to the Project. Delivery of embankment materials will
include delivery by truck and by barge. The trucking will have little effect of the
operational aspects of the curtain. The materials delivered by barge will require
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coordination to allow passage of the barge into the spoils area, and repositioning of the
curtain once the barge is “inside” the area. Before the barge is allowed to leave the area,
any silt plume will have subsided. This will be a requirement and a condition of the
process and will involve training and monitoring of its performance and adherence.
After construction and during the operational phase activities, the CMF will
comprise boat works and other shipyard activities including the scraping and painting
of boat bottoms. Bottom paints contain hazardous chemicals which threaten many
forms of marine ecology. The new shipyard facility will employ new technology for the
collection and filtering of surface waters used for servicing boats. Actual civil designs
of the land will be such that drainage away from the waters will be the first line of
defense. These waters will be focused and diverted into the approved filtering systems,
and will ensure that the proper controlling of waters with laden materials will not
reenter the waters of Bermuda prior to being filtered.
The use of grey water is anticipated for much of the service water needs.
WEDCO has the current capacity to supply sufficient grey water through the new grey
water infrastructure system recently put in place last year during the development
work for the Housing Project. Collection of wastewater, processing, storage (120,000
gallons), pressure pumping, and pipe work are all in place to service this Project’s needs
for grey water.
Construction of the marina will see the installation of piles into the seafloor and
the installation of mooring anchors for the floating docks. The impact of this will be the
loss of a very small footprint of the bottom sediment area; however, some impact will be
likely as a result of prop-wash, boating activity and light loss to the benthos due to
shading from the marina piers and boats at berths. Boat refueling and maintenance
facilities are not proposed in association with the marina.
7.4. Mitigation and Monitoring
There is little that can be done to prevent the loss of ecological habitats as a result
of the land reclamation. Those sessile communities such as seagrasses and coral will be
lost while those such as turtles and fish will migrate away from the area. In other
instances, many of the new structures associated with the construction of the marina will
attract new ecology and fish communities. While there is no doubt to the loss of habitat
and the value of the ecosystem services; it should be noted that similar habitat to this
is present within 50m to 100m just outside the South Basin breakwater and provides
for the migration and relocation of the more transitory species. The surrounding and
adjacent waters offer more area, as well as a higher quality habitat for marine life than
was existing in the port and Project footprint. As well, this vast and diverse habitat will
attract any displaced juvenile fish.
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Plans are in place to provide mitigation specifically to the issues of the existing bird
population and the monitoring of the sea turtle movements as a result the land creation.
For the bird’s habitat, the project will provide an appropriate amount of bird resting/
roosting perches in the surrounding area to the Project. Several types of perch designs will
be utilized to replace and offer a resting/roosting perch. These perches will be constructed
out of materials that can weather the conditions they would be exposed to, as well as
provide a bird friendly structure so the birds will use them. The Project is prepared to
work with professionals in Bermuda who have knowledge and experience in dealing with
the best way to provide a bird resting perch and locating them accordingly in the area so
both the birds are satisfied and the Project is able to function.
The issue of sea turtles needs also to be handled professionally. During this study,
several turtles were seen in the area. These sea turtles do not spawn in Bermuda, but they
do come to visit on a regular basis. The main concern is if the natural patterns of the turtles
in the area will be effected by the placement of the CMF. The sea turtles may avoid the
area or they may continue to be attracted to these waters inside the South Basin. The
Project is prepared again to call on the local professionals (National Trust) to assist in
determining these answers. A program of appropriate size and sampling (1 – 2 turtles)
will be undertaken to tag and monitor the movements that can be tied to the creation of
the new land. The purpose will be to see how the turtles react to the changes in their
environment and what can be learned as to their patterns of activity during their visits to
Bermuda waters.
In order to address the potential presence of contaminants in the landfill material,
it must be understood that the majority of the embankment material will be coming from
the North Channel Widening Project. These spoils will be the first placed in the footprint
of the Project. Once in place, the balance of the material (rubble) currently stockpiled for
use on the Project will be placed to complete the land creation. This sequence will create a
natural barrier for any contact of the rubble and the waters of the South Basin. Care has
been taken to effectively sort and screen the fill/rubble for materials and debris of
questionable content with preference being given to clean stone, soil and masonry
rubble.
The issue of sediment plumes associated with the proposed land reclamation will
be controlled and contained to a very large degree inside the sheet piling area via the use
of a turbidity curtain. The curtain will be of a typical design utilizing a PVC impermeable
fabric. A highly visible color (yellow typically) will provide a visual presence so
accidental intrusions are avoided. All hardware will be appropriately galvanized or vinyl
coated to assure performance factors appropriate to the temporary usage and timing of
the Project. This curtain system will be installed prior to the start of the land reclamation.
The actual disposal of the North Channel Dredging spoils will provide the majority
of the materials needed for the land reclamation. The actual means and methodology will
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be closely coordinated with the successful contractor under the Works & Engineering
tender process. The new land reclamation site offers great flexibility in how the materials
will be delivered to the site via water. In no case is it expected to be transported via the
roadways. Once Work & Engineering make their decision on the winning bid, this Project
Team will avail itself to working closely with that firm to make sure all steps are taken to
minimize impacts to the site other than what has been already discussed. Safety will also
be a paramount item of concern. All will be managed and monitored daily to assure the
accepted processes are adhered to. Regular meetings will be held to monitor progress and
open discussions will be stressed to assure that if improvements to the plan can be made,
they will be discussed.
As stated, the majority of the embankment material will be coming from the
dredging spoils, but some additional material needed is already staged and prepared for
placement into the controlled area. This material will be transported by truck one more
time to its final resting place and be made part of the new land mass. Trucking is a very
typical way for materials of this kind to be transported. The roadways they will pass over
to get the site are capable of such truck traffic and in most cases have already been used
by construction trucks for other projects in Dockyard. Proper coverings of loads, roadway
cleaning and specific signage to alert general traffic will be in place to assure a safe
environment.
The installation of a sheet pile wall system will provide the permanent solution to
any sediment plume concerns and is a part of the construction process, as well as was
shown to be highly effective in sediment control during the construction of the Ground
Transportation Area at Heritage Wharf. The design of the new sheet pile seawall is such
that it is “gap-less.” No openings in the envelope are being considered or needed. As
such, a sealed barrier will be in place to assure that the materials placed behind the wall
stay in place. Regular inspections of the walls condition will be part of the long term
operational plan for the new CMF. Preventative action, inspections and maintenance will
be required to assure the walls long term performance is achieved.

22

West End Development Corporation

New Commercial Marine Facility and South Basin Marina

Figure 7.3. Sheet pile proved to be highly effective in sediment control.

Today in Bermuda no standards exist for the control and disposal of materials
generated as a result of boat maintenance. This Project, specifically the CMF will
undertake efforts to work with the appropriate agencies to determine the best practices
for such. The Project is committed to providing a design that minimizes the potential
impacts of run off of water laden with boat paint and cleaning solutions. There are many
manufacturers of these systems that have been proven successful to capture and manage
the suspended solids in the surface waters. This is possible when the systems are designed
into the Project from the onset. The Project will utilize the best solution from possible
vendors such as Sandfilter, Stormceptors and other firms who manufacture quality
products. Their systems capture, retain and filter the suspended materials prior to storing
it for future use.
The first steps towards this can be accomplished by the use of non-hazardous
materials for boat washing and maintenance preparations. The design of specific areas
for these kinds of services is also critical. Dedicating a section of the boat yard where this
work can be completed will maximize the goal of having a low impact to the environment.
This followed up with a site design providing natural grading of impervious surfaces so
waters travel away from the open waters of the South Basin will ensure the collection and
filtering of materials suspended in the water. These steps will be taken to address the
runoff of hazardous chemicals generated as a result of boat bottom painting and other
shipyard activities. This will be handled by an environmentally friendly collection system
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to prevent bottom paint scrapings and other chemicals and materials associated with the
shipyard works from making their way into the marine environment.
The Project plan is to use grey water for as much of the maintenance needs of the
facility as possible. WEDCO has invested considerable resources in providing a fully
operational grey water production, storage and delivery system. The newly built
wastewater treatment plant in Dockyard has been operating now for several years. It is
of the latest deign and as such produces a very high quality residual treated water source
(grey water). Recently, WEDCO installed a multi-million dollar expansion of their grey
water system. This expansion mainly focused on the storage and distribution of grey
water to the entire area under WEDCO’s charter and even some beyond. This expansion
included the storage capacity of 250,000 gallons of grey water in storage tanks located at
the Westgate facility. This is in addition to the existing 40,000 gallon capacity already in
place.
To deliver this grey water, WEDCO has just completed the installation of over two
and a half miles of grey water pipe construction. This four (4) inch HDPE piping runs
nearly all the way to Watford’s Bridge. Its presence has allowed “customers” along the
alignment to tie into the new grey water source, which has enabled them to use grey water
for flushing. In most cases, this replaced the use of salt water for flushing, so now the
sewers can be connected to the new sewer main, also recently installed by WEDCO, to
return to the waste water treatment plant. This increased source of effluent which when
treated generates grey water for such uses anticipated for this Project and more.
The proper planning and implementation of solid waste collection also leads to
beneficial results relating to the marine ecology and managing potential impacts. The
proper planning and implementation of recycling will be part of the approach taken for
this new facility. Providing proper facilities to accept and promote recycling is just the
first step. There will be operational procedures in place to track the effectiveness of any
recycling program and adjustments made accordingly as required.
Solid waste generation will be a focus of the Project to minimize the volume of such by
focusing on recycling when possible. To make this possible dedicated areas of collects will
be designed and attention for that design to better facilitate the separation of waste
streams will help to promote recycling. The final step of any recycling program is
determined by the collector of the waste. They must have the willingness to collect and
process the separated waste stream.
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8. MARINE WATER QUALITY
The waters of the Dockyard inside the breakwater may be viewed as having
limited circulation, and such concerns may be raised with respect to free exchange with
the open waters of the Great Sound and North Lagoon. In terms of general ecological
water quality, observations which include light transparency, good basin flushing
characteristics and consistency of water temperatures between the South Basin and the
Great Sound, indicate the conditions within the South Basin are generally good and
sufficient to support seagrass and algal ecology (Appendix V).
This is further substantiated from the results of the Wind & Wave Study (Study),
which is included under Appendix IX. The Study was performed specifically for this
Project. The purpose of the Study was for determining the effects of wind generated
waves and also to determine if sufficient flushing existed or if there were currents too high
for the planned use in this area. The results of the Study are presented elsewhere in the
EIS, but they clearly established that sufficient flushing does currently occur and that the
planned Project does not affect this condition. The Study also showed that the currents
were not a navigation concern for the boats and vessels docking at the new Marine and
Ports facility or new South Basin Marina.
8.1. Impact Characterization
Potential impacts to water quality include the discharge of wastewater from
marine vessels and the runoff of contaminated waters from boat maintenance, bottom
cleaning and painting activities. Bottom paints contain antifouling additives and other
chemicals which pose a threat to water quality and subsequently to marine ecology. The
issue of sedimentation is discussed above.
8.2. Mitigation and Monitoring
Marine water quality in and around the development will be protected from
wastewater and sewerage discharges as all vessels and shore-side facilities will have the
provision of wastewater collection and transfer to the WEDCO wastewater treatment
plant. WEDCO has just completed the installation of over two and half miles of sewer
piping sized and located to adequately allow connection to the new force main that
would be part of the new CMF Project. A new pump station would be designed and
constructed on the Project and connected to the mentioned sewer piping so all effluent
can be pumped to WEDCO’s existing wastewater treatment plant. The effluents from
the new facility (buildings) and any pump offs from vessels will connect to the new
pump station. No storage or trucking of wastewater is required. Waste disposal, boat
maintenance, and other activities which may impact water quality have been identified
and subject to appropriate design solutions mentioned in this document. These include
solid waste recycling, use of grey water for boat maintenance services, especially design
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collection/filtering systems for service water (including rain water) and the
development of policies and procedures that enable these to be effective and successfully
implemented.
Specific to being able to pump off sewage from vessels in the marina, this service
will be limited to vessels needing a repair or service done to their sewage storage or
processing system onboard the vessel. To empty the sewage, a suction truck will be
utilized and discharged directly into the new pump station on site. Given the low
demand for such, no piping will be needed thus avoiding potential for leaks or breakage.
All sewage from any vessel or any building will be collected and pumped off site.
The pump station will be designed to send the effluent to the existing wastewater
treatment plant in Sally Port, Dockyard. A new force main was constructed in the past
two (2) years and its design took into consideration this Project. The piping is of six (6)
inch diameter and made of HDPE piping for high performance for many years to come.
The wastewater treatment plant itself has sufficient capacity to triple the current demand
being placed on it before and increases are needed at the plant.
There are no plans for a separate refueling station for the public at the marina.
Instead, fuel storage and sales are anticipated only for the Marine and Ports vessels
(ferries and tugs) and for vessels of foreign registry. Underground storage in fiberglass
tanks is being considered as the best practice for assuring long term performance and
adherence to the environmental life-cycle goals of the Project. The single point of
pumping will limit the amount of piping infrastructure, thus minimizing future service
issues and potential for leaks. Monitoring and spill control programs will be
incorporated into the design and the operational plans for the new facility.
The tank designs that will be utilized will have a dual wall design providing a
two part safety barrier for potential leaks. Within the annular space, monitoring
equipment is placed which is specifically designed to pick up and transmit a signal
should they become in contact with any stored product, fuel. The system that receives
the signals is connected to a reporting network that can notify various entities of any
problems.
Should an accidental spill occur during normal usage, materials will be on hand
to absorb/disperse the fuel lost whether on land or in the water. Proper disposal of the
collected spill will then be required and provided for. Specific instruction will be
regularly given to attendants whose responsibility it is to fuel the vessels mentioned.
Today in Bermuda, no standards exist for the control and disposal of materials
generated as a result of boat maintenance. This Project, specifically the CMF will
undertake efforts to work with the appropriate agencies to determine the best-practices
for such. The Project is committed to providing a design that minimizes the potential
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impacts of run off of water laden with boat paint and hazardous cleaning solutions. The
first steps towards this can be accomplished by the use of the latest generation of nonhazardous materials for boat washing and maintenance preparations. This followed up
with a site design providing natural grading of impervious surfaces so waters travel
away from the open waters of the South Basin will ensure the collection and filtering of
materials of the water. The runoff of hazardous chemicals generated as a result of boat
bottom painting will be handled by an environmentally friendly collection system. The
basic concepts of the system will provide for a specifically designed impermeable pad
where all boat power and other washing activities, bottom paint removal and bottom
paint application will be conducted. The concept will provide for a trench or basin
whereby wash water will be collected together with a commercially available treatment
system to handle contaminated water and debris. The treated effluent will be
subsequently directed to the sewer system and on to the WEDCO wastewater treatment
plant for further treatment and disposal. An operations and maintenance plan will be
developed to ensure that the system is managed to a specific set of guidelines and
periodic water quality monitoring of the adjacent marine waters will be conducted.
The new CMF facility will naturally bring better controls and implementation
than what exists today at the two current boat maintenance facilities. These two existing
facilities were not designed specifically for marine service related business, and
compromises exist between what their sites will or will not allow with regards to this
issue. A new purposely designed and built facility allows for a “clean slate” as it relates
to optimizing the design and making it an integral part of a plan for a reduction in water
quality impacts. This plan will be designed from the onsite and not just an adapted side
bar of the operational function of the facility.

9. AIR QUALITY
9.1. Impact Characterization
The specific location of the Project lends itself towards a more positive outcome
from any issue dealing with the subject of air quality. Air quality needs to be discussed
and viewed from the stand point of during construction (temporary) and after
construction, or during normal operations of the new facility (permanent). The proposed
location of the CMF is within the existing commercial zone of Dockyard. The entire area
is zoned and dedicated for commercial use. Currently, the area is used for various storage
facilities, an undersea cable storage business, bulk fuel delivery and storage tanks, fuel
dispensary station, and the storage facilities for cement. Having the CMF located in this
work zone is the logical place for such.
Currently, there are several marine repair/maintenance facilities in Dockyard;
West End Yachts (WEY) and Spar Yard Industries (SYI). WEY is currently operating in
the center of Dockyards’ retail area, providing valuable service to all vessels in Bermuda
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and from visiting yachts. This current location is not in accordance with WEDCO’s
Master Plan for the area and relocation of these types of service to the CMF is planned.
SYI, although not located in the retail centric area of Dockyard, is challenged by the other
circumstances. These circumstances include access for boats and site logistics which do
not lead themselves to an efficient and environmentally friendly operation. Relocation
of these services to the CMF is also planned.
The net result of relocating the existing boat/marine facilities to the new CMF
yields a net zero impact to air quality. The local boat traffic will be the same and the
slight increase in boats of foreign registry seeking service at the CMF is now located in
the commercial zone of Dockyard away for the potential receptors in the retail area.
Specific to boat maintenance services and the concern of airborne particulates, a
screened area where only this type of service can be perform will address the potential
for random airborne dispersions of particulates. The use of sand and non-hazardous
abrasives will be the policy in place for the boat yard.
Of specific concern and discussion, is the temporary condition that may be present
during construction. Fugitive dusts from construction traffic and land reclamation
activities during the construction phase may be present. The majority of the embankment
materials for the creation of the new land will be coming from the spoils from the North
Channel Widening Project being undertaken by the Bermudian Government. These
dredge spoils will be of high moisture content by their natural state of being. As such, the
control of their placement will naturally produce a low impacting condition towards
fugitive dust. The introduction of additional moisture will be available at the site which
will be beneficial to achieving a low dust condition and a greater densification of the
embankment. This can and will be easily monitored to assure that fugitive dust is
properly managed.
Comparisons have been drawn to the development of the Heritage Wharf located
some 250m to the northeast of the proposed new marina and CMF. The construction
work activities are of the same type and nature. The results will be of the same as what
was found for the work involving Heritage Wharf expansion. Air testing was conducted
during the course of the Heritage Wharf pier construction and it was demonstrated not
to be a significant issue. The same is anticipated for the CMF and Marina Project.
9.2. Mitigation and Monitoring
As part of the ongoing monitoring of the Heritage Wharf, regular air quality
testing is currently in place for the Dockyard area under a program overseen by the
Department of Environmental Protection and will serve as an indicator for air quality
throughout the course of these works. Mitigation contingencies similar to those
imposed at Heritage Wharf will be in place during construction.
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Operationally, most activities which might contribute to air quality issues are
being relocated away from the Dockyard center; thus, this development is more likely
to pose a positive rather than negative impact on the Dockyard as a whole. In addition,
the only residential receptor that could possibly be impacted during construction is no
longer present. The current residential units at Prince Alfred Terrace (PAT) have been
severely damaged by the recent storms resulting in these units being unsafe to house
anyone for the next year during the time required to make repairs.
No project specific testing is deemed necessary for the current development.
Specific job performance requirements will be incorporated into Tenders for the
embankment work to ensure that proper controls are in place to monitor fugitive dust.

10. VISUAL IMPACTS
10.1. Visual Impacts
The marina site will take on an appearance similar to other marinas locally and around
the world. Marinas, with fancy boats, are often considered as providing an attractive
ambience. Currently, there are three (3) buildings planned to be constructed of two story
heights. The buildings will provide for offices and maintenance facilities for the
Department of Marine and Ports and for the accommodation of offices, storage, and other
facilities for boat and large yacht service and maintenance.
The new facility being designed and built for use by Marine and Ports is specific to
their needs. It directly allows them to move from their current location in the center of
Dockyard. These locations are not fitting with WEDCO’s long term plans, as well as
places activities of boat hauling and maintenance right in the middle of tourist centric
activities and local Bermudians living, working and undertaking recreational activities in
Dockyard. These new facilities/buildings on the CMF will be designed for long term
performance and operational needs, and will fit in architecturally with the commercial
nature of the work zone.
10.2. Impact Characterization
This area will be a site of light industry. Buildings, equipment and machinery
will be installed relating to maintenance, management, and haulage of large vessels.
10.3. Mitigation and Monitoring
A site layout is shown in Figure 5.2. The buildings will be constructed with
consideration given to the current commercial Dockyard architecture. Design and
construction will be in accordance with the Department of Planning Guidance
Documents:
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GN202 Development in the Royal Naval Dockyard
GN203 Alterations or Additions to Listed Buildings and/or Buildings Located
within Historic Areas

11. LIGHT POLLUTION
11.1. Impact Characterization
It is not anticipated that the marina or CMF will require excessive lighting. A
good representation is provided using the present West End Yachts boatyard, Marine
and Ports slipways, and the Pier 41 marina which are all currently located in the
Dockyard center. More intensive lighting may be required on a periodic basis if late
evening or night works are being carried out at the boatyard; however, this is not
projected to any great extent.
As has already been mentioned, but is germane to this issue as well, by relocating
the ultimate users (M&P, WEY, & SYI services) to the new CMF, will provide a positive
effect dealing with light generation and possible receptors of the lighting. The site being
studied and under consideration is in the center of the commercial zone of Dockyard,
not the center of Dockyard. This alone is extremely beneficial to this issue. Any regular
night time activities and services would involve mainly those activities for ferry
operation/dockage. Some ferries will be docked at the new Marine and Ports facility.
The ferries currently run in Dockyard at night based on seasonal schedules and the
areas are lighted accordingly. No new impact is expected.
11.2. Mitigation and Monitoring
Lighting details and layout schematics will be provided along with the planning
application. No specific mitigation is believed necessary.

12. NOISE AND VIBRATION
The issue of noise and vibration in relation to the construction and operation of
the Heritage Wharf was considered in great detail. For the construction phase, particular
attention was placed on the impact on the dolphins at the Dolphin Quest facility by the
noise and vibration due to pile driving. For the operations phase, consideration was
given to the type of noise generated activities occurring on board the cruise ships and on
the pier itself. The new CMF and Marina are far removed from those noise and vibration
receptors mentioned above that were exposed by the Heritage Wharf Project. The CMF
Project is centered in the commercial zone of Dockyard. The businesses that exist there
today include a construction company, equipment/supply storage yard, undersea cable
storage facility, bulk fuel and cement storage facilities. There are no residential or retail
units in this commercial zone that would be impacted.
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12.1. Impact Characterization
For the construction phase of the new Marina and CMF, it is anticipated that the
impacts of noise and vibration will be identical to those identified at the Heritage Wharf
Project. The driving of structural elements (piling) that are part of the design of the new
seawall and building foundation system are the items of consideration. The difference
is that for the Heritage Wharf Project, businesses (restaurants) and residents (Dockyard
Terrace) were within an area of concern. For the CMF Project, there are no such
businesses or residents to take into consideration. Even so, steps will be taken to only
drive piles during day time hours which will further isolate the noise and vibration
possibility of impacting anyone.
During the operational phase, generation of noise will mirror those of the light
industrial activities already in place at the Marine and Ports facility from Spar Yard
and the West End Yachts boatyard currently located in the central Dockyard. The benefit
is that these activities conducted by Marine and Ports, as well as the other businesses,
will now be located out of the center of Dockyard and into the appropriate location
within the commercial zone of Dockyard.
The residential receptors of Prince Alfred Terrace (PAT) are more than 800m from
the closest point of the CMF and Marina Project and are on a different island in
Dockyard. As mentioned previously, these units were heavily damaged by the two
hurricanes that recently occurred in October 2014 and, as such, all tenants have had to
be removed to allow repairs to be undertaken. These extensive repairs will take more
than a year to complete so the tenants will not be in the units during the time the CMF
foundations/seawall is being constructed.
Results of the Heritage Wharf Project noise and vibration testing together with
the observations gleaned from on-going activities of light industrial activities in the
central Dockyard area demonstrated that excessive noise and vibration are not a
significant issue.
In addition, the proposed location of the new CMF and Marina
development relocates these activities farther afield from potential impact receptors;
thus, this development is more likely to pose a positive rather than negative impact on
the Dockyard as a whole.
12.2. Mitigation and Monitoring
No specific mitigation is believed necessary and no specific testing or monitoring
is required. Day time pile driving will be specified for the construction contracts.
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13. SERVICES AND FACILITIES
In 2008/9, the services and facilities in the Dockyard were evaluated and
upgraded to support and accommodate large numbers of visitors associated with the
arrival of Panamax sized cruise ships at the Heritage and Kings Wharfs. This included
the capability of Dockyard to provide sufficient potable water, deal with increasing
volumes of wastewater, and generation of quantities of grey water.
13.1. Potable Water
Currently, Dockyard has in place a well-established water management plan. The
plan comprises both the collection and storage of rainwater and the production of potable
water by reverse osmosis (RO) for volumes in excess of 250,000 gallons per day. The
system does not have to run every day to meet the demand. Running additional days/
hours would be the next step in making sure fresh water demands are met with a
maximum current production capacity of one (1) million gallons per day. Even in the
most extreme conditions of water demand, the current RO Plant can be enlarged easily
based on its modular design. The current demand projections do not warrant these steps,
but are stated to demonstrate the overall ability to accommodate times of limited natural
rain water supply.
The demand mentioned is based on the usage typical to commercial buildings
having restroom facilities for the employees and for customers. Taking average work
days per year of 260 days and the average usage for males and females, the average usage
of water for the facility is between 141,600 and 146,400 gallons. The current system has a
daily production capacity in excess of 250,000 gallons, so this Project will place less than
.001% demand on the current water production system. As well, this does take into
consideration the capture and use of rainwater.
Water cisterns are located throughout the Dockyard and have a combined capacity
of three (3) million gallons. The cisterns are interconnected via piping, valves and pumps
and together act as an integrated system. WEDCO has just completed a two and a half
mile long water supply network. The installation of a four (4) inch water main of HDPE
construction material provides a direct connection to all of their current facilities and
planned future developments. The new pipe network was specifically designed to
accommodate the CMF Project. Piping and connections are in place to provide a top off
service to the CMF facility. Underground tanks are incorporated into the civil site design
for collection and storage of rainwater from all new building roof structures. New pumps
and piping will be constructed to service the business at the CMF facility with a backup
(top-off) source directly from WEDCO’s water storage and production system.
The CMF and Marina Project will have a very small demand for potable water as
compared to the supply capacity of WEDCO’s system. Operationally, the demand is
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centered on wash rooms, an office kitchen, some service demand and occasional water
purchasing from boats. It is anticipated that these demands will be met by normal rain
water collections in the underground tanks (cistern).
It is anticipated that the majority of the service related usage of water will be met
through the use of reclaimed water (grey water). WEDCO has just completed a major
expansion to its grey water production, storage and distribution piping network. Existing
today is the ability to treat over 250,000 gallons of sewage which generates a similar
quantity of grey water. Also existing today is the ability to store nearly 300,000 gallons of
grey water. The means to distribute the grey water has recently been installed and is
operational. A new grey water pump station in Westgate has been operational for almost
a year now bringing the ability to provide flushing water to most of WEDCO’s tenants
and residents. Currently, the piping and infrastructure is in place to connect the CMF
facility directly to the grey water supply network.
13.2. Wastewater
\

In 2009, WEDCO installed a new wastewater treatment plant with a current
capacity of 250,000 gallons per day. Its modular design allows for future expansion to
volumes as much as 500,000 gallons per day. At present WEDCO, treats 40,000 to 80,000
gallons per day. The excess capacity of over 170,000 gallons per day far exceeds the
anticipated new flows from the Project which net less than a 1,000 gallons per day
average.
The demand from the CMF and Marina Project will not add considerable loading
on this current system. A few commercial bathrooms with low water consumption
toilets will have no negative affect on the current capacity of WEDCO’s wastewater
system.
Most transient boats that will come to Bermuda will not need or want to pay to
pump off their waste. Provisions will be available should this be necessary and the
quantity will be managed with WEDCO to assure that any large pump off will not
impact the capacity of WEDCO’s wastewater system by scheduling this for low periods
of flow (mid-day). The necessary infrastructure has already been designed and installed
as part of the overall WEDCO Infrastructure Expansion Project recently completed in
2014. All systems were designed to provide the necessary piping, power and
communication networks for the CMF and Marina Project.
WEDCO has finished installing infrastructure to supply treated effluent (grey
water) from the new wastewater treatment plant to sites around Dockyard and to sites
as far as Boaz Island. The system is designed to help minimize the demands placed on
potable water supplies.
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13.3 Energy Requirements
With respect to energy, the demands for the new CMF and Marina Project are not
significant. Electrical supplies currently provided by BELCO are quite sufficient.
Meetings with BELCO have taken place to assure that power/energy requirements for
the CMF project can be met via the existing BELCO infrastructure. There is no need or
plan to expand system capacities, and no current plan to supplement with alternative or
renewable resources.

14. VEHICULAR TRAFFIC AND PARKING
The issue of traffic and parking in relation to the construction and operation of the
Heritage Wharf was considered. A number of road and parking improvements were
made in 2008/9 to accommodate the increase in tourist activity in the Dockyard area.
These included construction of the ground transportation area (GTA) and a widening of
the main entrance and access road into Dockyard.
14.1. Impact Characterization
While vehicular traffic and parking was never shown to be a problem in the
construction of the Heritage Wharf GTA, minor traffic impediments as a result of land
filling is a consideration for the CMF and Marina Project. Given the majority of the fill
materials will be coming from the North Channel Dredging Project, this means trucks
carrying loads of fill material are not of significant issue. Some fill materials may be
transported to the site by heavy trucks across Bermuda roads, particularly Dockyard
roads. Certain stockpiles of fill material have been strategically located from past projects
to allow easy and short haul distances to the CMF and Marina Project.
14.2. Mitigation and Monitoring
14.2.1. Traffic
Significant impacts due to day-to-day traffic activities in and around the site
and on roads leading into Dockyard are not anticipated based on current traffic flow
patterns, as well as patterns observed during the construction of the Heritage Wharf.
The vast majority of the landfill material is projected to come from the North Channel
Dredging Project and minimal sources within the Dockyard area. For example, the
current demolition and replacement works of the existing housing structures in
Dockyard and materials from other grading and civil works in the immediate area. As
such, traffic flow and disruption associated with the land filling will be managed within
the Dockyard; thus, minimizing impacts on roadways in the greater West End area.
The transportation of the embankment materials is a key element of the Project.
Sources of the material will be varied. Barging the majority of materials from the source
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of the Channel Widening have been factored into the planning for this Project. Most
recently, WEDCO worked extensively to manage the coordination of bringing in over
14,000 tons of building materials into the port in Dockyard. This coordination included
Marine and Ports, as well as other government agencies. This successful track record of
managing a sea port in Dockyard provides high confidence for the success of these
activities for this Project. The just completed WEDCO Project for the new three (3) miles
of utility infrastructure and 20 new Houses has generated significant amount of earthern
material. This material was not wasted, but rather carefully staged for future use on this
Project. Some of the staged material is as close as 100 feet away, but all within Dockyard
itself. The sources of the material has been planned and managed for the past two (2)
years to facilitate this Project.
14.2.2. Parking
Space counts have been calculated based on the planned use of the buildings. This
includes CMF and Marina management, and boat owners as shown in the Figure 5.1 site
plan.
It is anticipated that the overall parking in the Dockyard will improve. Currently,
the bulk of the traffic, both vehicular and pedestrian is concentrated in the Central Basin
and North Basin area. By relocating all traffic associated with the Marine and Ports and
West End Yachts from the Central Basin and North Basin to the South Basin will result
in an improvement in traffic flow and pedestrian safety.

15. MARINE TRAFFIC
15.1. Marine Traffic
The bulk of marine traffic movement inside the Dockyard breakwater currently
occurs in the North Basin. This area sees the pickup and drop off of passengers by the
Government ferries transiting between Dockyard and Hamilton. It also includes tour
boat operations, jet skiing, and a variety of boating traffic which access the slipways at
the West End Yachts boatyard and the present Marine and Ports maintenance facilities
by way of the North Basin. Cruise ship tenders, Government tugs, and the movement
of vessels in and out of the current Dockyard Pier 41 Marina also account for a large
portion of the marine traffic.
Far less boating activities are observed in the South Basin, however, there is some
activity which occurs as a result of cable ship movements, bulk fuel delivery and the
cement delivery ships which berth at the South Basin pier. While there is some activity
of boats crossing the South Basin to exit or enter the breakwater at the much smaller
western entrance, marine traffic through the South Basin is minimal. With the
installation of the replacement bridge, which will connect main land to the existing
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breakwater arm (Cross Island), marine traffic cutting through this area will be eliminated.
Only the marine traffic associated with Marine and Ports, new South Basin Marina and
the new boatyard (maintenance) will bring traffic into the South Basin.
15.2. Impact Characterization
For the Dockyard as a whole, the development of the South Basin is viewed as an
extremely positive impact on marine traffic. All of the Marine and Ports Department
activities and West End Yachts boat works will migrate to the South Basin; thus,
substantially reducing the boat traffic in the North Basin and transferring those activities
to the now underutilized South Basin. Transient access through the breakwater by way
of the western entrance will be discontinued due to the design and access requirements
for the CMF; however, sufficient passage is provided by the main entrance into the
Dockyard breakwater.
15.3. Mitigation and Monitoring
Marine traffic management is addressed by local maritime regulations. During
construction, marine traffic associated with the delivery of the dredging spoils from the
North Channel Widening Project and the actual construction of the new seawall is the
extent of the planned new construction traffic in the South Basin. The final scheduling of
the dredging spoils being delivered will be managed once Work & Engineering have
completed the Tender process for their project. A good working arrangement exists to
ensure the collaborative process will continue so that all marine traffic can be managed
during construction. It is anticipated that 1 to 2 barge deliveries of dredge spoils will
occur on a daily basis. We have been monitoring and checking the current ships that come
into the docks in the South Basin and foresee no impacts to their current operations or
planned construction activities.
Once construction activities are concluded the planned operations of Marine and
Ports, the boat yard and the new marina will take effect. Given pre-planning discussions
with Marine and Ports management, the physical designs and footprint to the CMF and
Marina Project have been established and adhered to. These physical parameters have
been clearly laid out and have driven the physical nature of the new land and future
docks. Specific considerations have been undertaken by Marine and Ports to make sure
the new work does not impact the current operation of the docks in the South Basin.
Discussions with the cable ship and fuel delivery shippers (Rubis) has proven successful
in determining the maximum size vessel that can be accommodated in the South Basin
once the CMF and Marina are built and operational. No impacts are anticipated and
business as usual can continue using existing ships. Marine and Ports see no impacts
regarding these concerns nor any impacts from their new berthing locations.
This last concern was dealt with via the recent conclusion of the Wind & Wave
Study (Study) undertaken in the entire South Basin. WEDCO and South Basin
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Development undertook this Study to determine how the waters within the South Basin
will react to storms and traditional weather patterns. The complete report is included and
is located in Appendix IX. The results of the Study were comprehensive and consistent
that no adverse navigation conditions occurred up to and including a Category 2
hurricane in the South Basin. The operational conditions (policy) can be established by
Marine and Ports based on the Study and address the operational aspects specific for this
facility as they typically would do for any facility or body of water open to commercial
and public needs.
A final note on marine traffic involves the possibility of providing berthing for the
Navy’s ships and Submarine (Z Berth) berthing. On the rare occasion, the existing docks
in the South Basin do provide for the berthing of naval vessels and the deep water
conditions do allow for the berthing of submarines. The CMF and Marina Project do not
in any way affect this and the necessary communications have occurred with parties
needing to know of the new construction. No further action is necessary.

16. HISTORY AND CULTURE
16.1. The Royal Naval Dockyard
The waters surrounding the Royal Naval Dockyard both inside and outside the
breakwater are littered with historical artifacts. The area has been a dumping ground
over the centuries for debris from the Dockyard and from ships that sat at anchor and
may have lost goods over the sides. In addition, there are recorded instances of dumping
construction or renovation materials from the Dockyard in the near-shore waters. The
remnants of prison hulks and their associated debris fields are identified in several places
throughout the inside of the Dockyard camber deep in the mud. The Woodside, a 200
foot long iron and wood ship, is only 10 feet from the surface in places and only 15 feet
from the inside of the eastern wall. In addition, diving in the area regularly uncovers
interesting artifacts. While the waters of the Dockyard are not officially listed as an
historical site, the nature of the items often found there makes the site of significant
archeological importance.
16.2. Historical Survey
A Cultural/Heritage survey of the South Basin inside the breakwater at
Dockyard was conducted by Piotr Bojakowski of the National Museum of Bermuda
(NMB) and conducted in collaboration with professors and students from the
University of St. Mary’s, California, and the University of Rhode Island, as well as
volunteers associated the NMB. The survey entitled, “South Basin Survey – Royal Naval
Dockyard” was carried out as a non-invasive visual survey aided by side-scan sonar.
Two specific areas were addressed by the survey, Area A which encompassed the 200m
by 200m square in the southwest corner of the South Basin inside the breakwater, and
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Area B a 780m by 420m rectangle outside and south of the breakwater. This impact
assessment focuses specifically on Area A, the area which is the site of the
development of the new CMF and Marina.
A survey of a different kind and reasoning has been undertaken in parts of the
land reclamation area. The investigation that was completed involved a geotechnical
drilling operation to extract soil corings and soil sample collection information. The
traditional methodology of the geotechnical study was undertaken and yielded no
contact with any underground objects other than soil/rock. This Study, by no means,
was done for the purpose of identifying subsurface objects, but the nature of the
geotechnical study resulted in knowing that there are shallow deposits of loose soil on
top of hard rock. So, virtually no space could exist between the rock and the seafloor to
“hide” an object. The water depth being fairly shallow for much of the site has also lead
to the ability of a visual inspection that yielded no sightings of objects other than those
mentioned in the next section. Should any additional objects be encountered during
construction, the Project team is committed to cooperate to seek to identify and secure
the object to ascertain if it is of historical significance.
16.3. Survey Results
Area A - The survey results highlighted the presence of an historic building
located on Magazine Island (Cross Island) and also identified the presence of two
anchors located in the waters of the proposed CMF. The existing building will not be
demolished and plans are in place to discuss the best way to preserve/showcase this
building on the site. Site plans clearly show this building to remain and not be removed.
The anchors may be of historical interest and will be salvaged before construction.
16.4. Impact Characterization
The impact of land reclamation in the development of the CMF would not see
the burial of artifacts of potentially historic/cultural significance, namely the two
anchors. Development of shore-side facilities do not call for the razing of the building
on Magazine Island.
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Figure 16.1. Map showing the site of historical artifacts on Magazine Island
(See Appendix VII)

16.4.

Archaeological Recommendations, Mitigation and Monitoring

1. The two anchors are not known to be associated with any known ship wreck
and are considered to be out of context with no need to be fully excavated.
Therefore, it is recommended and accepted that the anchors be relocated so as
to protect them from the CMF development.
2. It is recommended and accepted that a Cultural Material Plan be developed
and enacted to preserve any structure such as the historic building on
Magazine Island and other artifacts that may be discovered as a result of
development activities. This plan would call for the following:
• Immediately halting the construction within the vicinity of the artifact or
disturbed shipwreck.
 Contacting the NMB to assess the cultural material and to advise further
course of action relating to the object(s).
 Scientifically and methodologically recording the artifact before it is raised or
relocated.
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17. HURRICANE CONTINGENCY PLAN
A Hurricane Plan has been in place in the Dockyard for many years with
particular reference to managing boats in the current Dockyard Pier 41 Marina. The
Plan is triggered by the Bermuda Weather Service warning system and requires under
specific conditions that boats in the marina be removed from the water prior to a
hurricane striking the island.
An agreement is in place between WEDCO and the local Dockyard companies,
West End Yachts and Spar Yard Industries, to haul all boats in the marina as required.
As much space as necessary is made available throughout the WEDCO properties to
accommodate the boats. This Plan will be reviewed and modified to incorporate the new
marina together with new facilities available at the CMF. The new facilities and
operations equipment involved with the CMF and Marina Project will only add capacity
and volume to the ability to react to the onset of a hurricane. Additional protected
berthing, slipways, ramps and general space will allow for a planned haul out program
for boats in the Basin.

18. SOCIOECONOMIC IMPACTS
The construction of a marina/boat yard designed to facilitate super yachts
together with the ability to provide haulage and ship yard services and maintenance
facilities is thought to provide a significant economic boast to the Dockyard. There is
generally considered to be a shortage of boatyards worldwide with the ability to haul
vessels larger than 30m. This fact alone will make Dockyard Bermuda an attractive
destination for large international yachts throughout the year. Since there is no other
facility like this on the island, this proposal provides positive employment and economic
prospects, with little or no negative impact elsewhere on the island. Crew members from
visiting yachts typically live aboard their vessels and require no on-shore housing, yet
they do provide income to local restaurants and entertainment entities.
Job creation of both temporary (construction activities) and of a permanent nature,
are a significant value derived from this Project. This Project will bring job creation to
business sectors such as project management, project financing, design services,
construction services, and long term operations of a new boat maintenance facility and
new marina servicing both local boat owners and new international Supper Yacht owners.
It will not displace any existing jobs but rather create new opportunities for employment.
Although not one of the initial segments of business, a new Maritime Training
Facility is being shown as a placeholder for the space on the current site plans. This can
provide both an educational aspect to maritime training and ongoing boat registry facility
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for the new regulatory matters the maritime industry is moving towards. It would be a
unique opportunity to bring new jobs and careers to Bermudians. This Project would also
attract students from across the world to come and learn a new trade. This trade is ever
changing given the usage of computers and satellite communication and monitoring, and
the need exists more than ever to have the latest training and hands–on service experience
possible. This hands-on component will be unique in the world and will be accomplished
by the training facility to be working together with the CMF Boat yard for real on-the-job
training.
The physical needs for the building can easily be met from the design at hand. The
systems can also handle any demands placed by such a training center. Parking will be
needed and has been factored into the spacial land needs. This can be another great
element of getting Bermuda to the front of the class (World Class).

IN SUMMARY THE FOLLOWING ARE BEING RESTATED:
Negative Impacts
 Loss of 11 acres of seabed inside the Dockyard breakwater due to land
reclamation.
 Loss of marine ecology and ecological habitats due to land reclamation. This is
an impact that cannot be avoided or mitigated.
 Potential impact on water quality. This impact will be mitigated by stated control
measures.
Positive Impacts
 Gain of marine ecology and ecological habitats which will develop due to
construction of the marina structure and facility.
 Gain in history and culture due to the identification and salvage of artifacts
and a redevelopment of culture and maritime heritage.
 The creation of 11 acres of land to be used for the economic benefit of Bermuda.
 Gain in the economic viability of the area.
 Gain in South Basin vistas as a scenic amenity.
 Reduction in traffic associated with Marine and Ports services and West End
Yachts Ltd. boat movements in Dockyard center.
 Reduction in marine traffic in North Basin.
 Reduction in noise and vibration in Dockyard center.
 Improvement in water quality in North Basin.
 Improvement in air quality associated with boat works in North Basin.
 Sustainable job creation in the boating industry – Jobs.
 Construction projects for local Bermuda companies – Jobs.
 Training of Bermudians in Maritime Industry – Jobs.
No Impact
 No impact on resources in Dockyard.
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January 20, 2010
Mr. Trevor Leach, Director
Department of Planning
Government Administration Building
30 Parliament St.
Hamilton HM 12
Dear Mr. Leach,
RE: WEST END DEVELOPMENT CORPORATION
NEW COMMERCIAL MARINE FACILITY AND SOUTH BASIN MARINA

The West End Development Corporation (WEDCO) in cooperation with its
partners is proposing a series of redevelopment initiatives for the South Basin at
Dockyard. The South Basin and the surrounding area is the next step in the
revitalization process for the area. WEDCO have considered a number of options
and in keeping with the current and historic character of the Dockyard, they have
proposed a New Commercial Marine Facility and Marina. Please see the
accompanying documentation which provides an overview of the proposal.
In looking forward to the eventual submission of a Planning application,
WEDCO recognizes the need and the requirement for the preparation of an
Environmental Impact Statement (EIS). The process for preparing an EIS is laid
out in the Planning Department’s guideline GN106 and WEDCO is now
following the steps described therein. Early preliminary consultations are being
conducted with the Department of Environmental Protection (DEP), the
Department of Conservation Services (DCS), the Wrecks Authority (WA) and the
National Trust, all of whom are likely to express an interest in the environmental
effects of the proposed development.
The next step in the EIS process is the preparation of a Scoping Document.
Details of the document will be those specified in Appendix 1 of GN106,
however, prior to its actual preparation, we would like to arrange an early
consultation meeting with you and your officers to discuss the specific content of
the Scoping Document. Once you have had an opportunity to review the

Bermuda Water Consultants Ltd. P.O. Box SN 201 Southampton SN BX Bermuda. Telephone (441) 234-3139 Fax: (441) 234-3403

enclosed information regarding the proposal, I will be in contact with a view to
scheduling a meeting.

Sincerely,

J. A. Kent Simmons, Ph.D.
for Bermuda Water Consultants Ltd.

Bermuda Water Consultants Ltd. P.O. Box SN 201 Southampton SN BX Bermuda. Telephone (441) 234-3139 Fax: (441) 234-3403

GOVERNMENT OF BERMUDA
Ministry of the Environment and Sports
Department of Planning

10 February 2010
Mr. J.K. Simmons
Bermuda Water Consultants Ltd.
P.O. Box SN 201
Southampton SN BX
Dear Mr. Simmons
RE: Proposed Commercial Marine Facility and South Basin Marina, Royal Naval
Dockyard
I refer to our meeting on 2 February 2010 in connection with the above, and as promised,
I am writing to offer some thoughts and advice on the draft scoping document for the
project.
As we discussed, the content to be included in the scoping document is all set out in
Appendix 1 of GN106 of the Department’s Planning Guidance, which I understand you
already have a copy of. We agreed that you would follow these guidelines and submit a
draft document which we will use to consult the various stakeholders. Following the
receipt of comments back, which may ask for additional information or studies to be
included in the scoping document and Environmental Impact Statement (EIS) we will
discuss these with you. The scoping document should then be revised accordingly and
agreed by the Department. I can confirm that unless there are subsequent changes in the
project scope or extent, and such issues are not already covered by the scoping report, we
would stand by that document and not expect the EIS to contain additional studies. I
know this was a concern of Mr. Dias.
The scoping report is largely a matter for yourselves and your team as proposers of the
project, and it is for you to set out what studies you intend to carry out to support and
assess the various impacts. However, as agreed, we are offering some draft thoughts at
this stage which may assist. I need to stress that we have not taken on board comments
from other consultees at this stage, so there may well be other issues that arise through
that consultation process.

GOVERNMENT OF BERMUDA
Ministry of the Environment and Sports
Department of Planning

Content for Scoping Report
As referred to above, I suggest you use Appendix 1 of GN106 as a guide for the structure
of the draft report as follows:
Include a detailed description of the development. This should have as much
information as you have at this stage, including a lot of the background
information that Mr. Dias referred to at our meeting. This will help consultees
make more informed comments. Draft timescales for implementation and
potential phasing plans, if any, would be useful.
A description of alternative options or locations that have been considered or
why such alternatives are not suitable
Copies of any site plans which will help consultees identify the extent and
scope of the proposed works
What baseline studies exist or have been carried out to date to assess the
existing area and surroundings?
An overview of the planning policies for the area. In this respect, the Draft
Bermuda Plan 2008 Planning Statement is the relevant document. Details of other
legislative requirements for implementation of the project should also be set out.
Potential environmental impacts expected from construction through to operation.
I would suggest you list the impacts you have identified in your preliminary impact
matrix under separate headings. For each impact, you need to set out what studies you
intend to carry out to test and assess the impacts. These need to be assessed for impacts
arising from the construction phase and also ongoing impacts post completion. As much
information as possible on proposed methodology for these impacts would be useful, in
order that consultees can assess whether they are likely to be sufficient or not.
In addition to the matters you have identified in your preliminary impact matrix, you may
want to consider the following:
Marine Ecology – marine life/sea bed surveys – these may have to be carried out at
certain times to allow for seasonal issues; impact of light penetration on sea life; extent of
sediment disturbance and impact on light penetration for sea life, not only in vicinity of
marina, but any associated boat channels; need for any dredging of water channels;
impact on current or tidal flows e.g. at Cockburn’s cut; impact upon any wrecks in the
vicinity; impact upon sea life and feeding grounds.

GOVERNMENT OF BERMUDA
Ministry of the Environment and Sports
Department of Planning

Noise – noise from boat activities and potential impact upon nearby housing; similarly
for industrial activity – what is the range of proposed activities and likely operating
hours?
Light pollution – potential impact if any on nearby housing from lights at night.
Air quality – issues seem to be covered as set out in your matrix, but you need to set out
how these will be assessed.
Water quality – You seem to have covered the issues. Presumably the impacts you
identify will have to be compared to existing water quality?
Marine traffic – impacts upon existing traffic; likely movements during construction;
potential maximum movements of new traffic – leisure and commercial
Services – You make reference to potable water and wastewater but you need to set out
likely demand and whether there is currently sufficient capacity to deal with that. Will
other infrastructure improvements be required?
Traffic - Likely demand for parking and how that will be accommodated; impact on local
road network if fill is coming in by land and impact from increased use of roads once
development is completed; impact from other construction traffic; Likely hours of
operation which will impact upon road network
Socioeconomic impacts – Likely impact upon the economy in terms of inward
investment and jobs; will there be adverse impacts elsewhere on the island?
Visual – impact of built forms – how many buildings and how high will they be? Impact
upon coastal reserve designation in 2008 Planning Statement
Historical – Impact upon setting of historic dockyard or any particular buildings. Marine
heritage impacts such as wrecks or other buried marine artifacts.
Renewable energy/sustainability – what sort of measures will be proposed?
Other off site works – Are there any and what are the likely impacts?
Emergencies – procedures for hurricanes and other storm conditions and related
contingencies.

GOVERNMENT OF BERMUDA
Ministry of the Environment and Sports
Department of Planning

Other issues to be included within the scoping report
Identification of information gaps at present
Likely mitigation measures to address any impacts identified above and summary
of monitoring program. In this respect you are aware of the issues raised in
connection with the monitoring for the cruise ship pier agreed last year.
Description of the form and content of the EIS. This is set out in appendix 2 of the
GN106 document
The names and qualifications of your proposed technical team together with
consultants you are likely to be using.
A list of consultees which should include the following:
Department of Environmental Protection
Department of Works and Engineering
Department of Environmental Protection
Department of Planning
Department of Tourism and Transport
Department of Marine & Ports
Marine Resources Board
Bermuda Electric Light Company
Bermuda National Trust
Bermuda Fire and Rescue Services
Bermuda Institute of Ocean Sciences
Historic Buildings Advisory Committee
Hydrogeology
Mr. James Goossens and I will be your main planning contacts for the project and we will
coordinate consultations with consultees listed above.

GOVERNMENT OF BERMUDA
Ministry of the Environment and Sports
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I hope the above is helpful to you in formulating the draft scoping document but please
do not hesitate to contact me if there are any issues you would like to discuss.
Yours Sincerely

Kim Bennett - Assistant Director - Development Control & Administration
Department of Planning
295-5151 ext: 1396
Cc: James Goossens

Government Administration Building, 30 Parliament Street, Hamilton HM 12, Bermuda
Phone: (441) 295-5151 Fax: (441) 295-4100
General Enquiries: (441) 297-7756 Development Control: (441) 297-7810 Building Control: (441) 297-7755
Forward Planning: (441) 297-7778 Building Inspection Requests 24-Hr. Line (441) 297-7828
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Kent Simmons
From:
Sent:
To:
Subject:

Manuel, Sarah [smanuel@gov .bm]
Wednesday, December 09, 2009 5:12 PM
Kent Simmons; Trott, Tammy
RE: New Dockyard Marina and Commercial Marine Facility

Hi Kent,
Have you been in contact with the Department of Planning regarding the EIS for this development because
normally I would respond to a request like yours in consultation with the Planning Officers at the Dept. of
Planning?
In an EIS I would expect the following:
• All benthic habitats in the area to be accurately mapped, this would include not just the area under the
foot print of the marina and commercial facility but anywhere where boat traffic is expected in the
surrounding area as a result of the proposed facilities, eg. channels into the marina and commercial
facilities, turnaround areas, and the footprint of the mega yachts/ferries when they are alongside. I would
expect the benthic habitat maps to show density/% cover of the following:
o seagrass by species, and whether or not it has been grazed
o calcareous green algae by genus
o corals by species
o any other abundant macro algae by genus
• An estimation offish abundance by species in the following habitats: seagrass, patch reef and calcareous
green algae.
• An estimation of macro invertebrate abundance (e.g. molluscs, harbour conch, sea cucumbers, lobsters,
etc).
• An estimation of the number of green turtles feeding in this area.
• Baseline water quality parameters, in particular, light and turbidity.
• Species and abundance of corals and seagrass located in the proposed land fill area.
• Proposal for remedial action such as transplanting corals and seagrass.
• Economic valuation of services provided by the habitat that will be destroyed by the proposed land fill
• Water flow patterns in area.
• A plan for monitoring once the marina is in place.
I am sure I will think of more as soon as I have sent this.
Sarah
From: Kent Simmons [mailto:Kent@bwc.bm]

Sent: Wednesday, December 09, 2009 3:12 PM

To: Trott, Tammy
Cc: Manuel, Sarah
Subject: RE: New Dockyard Marina and Commercial Marine Facility
Thanks Tammy,
Looking forward to you and Sarah's comments.

1

The picture on the Prelim sea ping document was put together by WEDCO's Architects. It's probably something they just
pulled off the web.

From: Trott, Tammy [mailto:ttrott@gov.bm]

Sent: Wednesday, December 09, 2009 2:58PM

To: Kent Simmons
Subject: RE: New Dockyard Marina and Commercial Marine Facility
Hi Kent,
I have discussed this with Sarah and she will respond for both of us soon. I did notice that there was no mention of
cataloguing and estimating abundance of the fish and invertebrate species associated with the seagrass and reef areas.
think that this is also needed.FYI- the picture of the fish on the preliminary scoping document that you sent is not a
species that we have in Bermuda.
Best,
Tammy
Tammy M. Trott , Ph.D.
Senior Marine Resources Officer
Office: (441) 293-5600 x2225
Cell: (441) 705-2716

From: Kent Simmons [mailto:Kent@bwc.bm]
Sent: 02 December 2009 09:21
To: Trott, Tammy; Manuel, Sarah
Subject: New Dockyard Marina and Commercial Marine Facility

·---- ---·-·· - ----------

Tammy and Sarah
Attached is the discussion document that I spoke of. Also attached is a crude site map of the principal corals colonies.
We are trying to plan an ecological survey of the whole site, but at the same time being cognizant of the costs
associated. The principal ecological issues that I believe that we should address for the EIS are:
•
•
•
•
•

Identify and catalog the major coral colonies in the two areas
Estimate the coverage of sea grasses in the two areas
How many and what corals are located in the proposed land reclamation area
Can the corals in the land reclamation area be reasonably moved to an alternate location
Determine current movement

Water depths in the Marina site range from lOft to 30ft
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Kent Simmons
From:
Sent:

To:
Cc:
Subject:

Rouja, Philippe [pmrouja@gov .bm]
Tuesday,January 19, 2010 11:11 AM
Kent Simmons
Edward Harris; Smith, Jennifer
FW: New Dockyard Marina and Commercial Marine Facility

Hello Dr. Simmons,
Thanks for the seeping document regarding the proposed new Dockyard Marina and Commercial Marine
Facility plans. I will happily give you a few initial comments but a true commentary of what would be expected
in considering these plans would come from the Historic Wrecks Authority and myself once a plan is submitted
to Planning and they ask for our recommendations.
• In short I anticipate that there will be concern about the high potential for marine heritage assets to be
discovered, disturbed or destroyed by this proposed development. This area has a long history of use as
an anchorage and is in fact directly adjacent to the original channel into the inner harbors pre dating the
Dockyard. With a softly sloping bottom and protection from South and West winds it is likely that it has
been a place for repairing vessels dating back potentially to the discovery of Bermuda. Ideally I would
like to see a full Historic Impact Assessment of the area including primarily an accurate survey/mapping
of the area for heritage assets but also historic/ archival research etc,. This would include not just the
area under the footprint of the marina and commercial facility but anywhere where boat traffic is
expected in the surrounding area as a result of the proposed facilities including those that would impact
the bottom sediment in new ways, eg. channels into the marina and commercial facilities, turnaround
areas, and the footprint of the mega yachts/ferries when they are alongside
• From my perspective if the Marina was granted approval I would like to see in place a rigorous plan and
financial commitment to managing historic assets that are discovered in the course of
construction/dredging activities that impact the bottom. This would require a commitment to the rescue
and preservation of any significant artifacts that may be discovered and an awareness that if a significant
wreck is discovered that plans may need to be adjusted or works suspended while a full scale
archaeological study is carried out.
• In addition I would lobby for the preservation in situ and or the consolidation/salvage of historic built
features such as historic dock walls, breakwaters or beacons. By preservation I don't mean burial. It
would be preferable not to bury historic features but to make use of them where possible in creating
continuity between new and old construction at the Dockyard.
My next point is perhaps unrelated to my mandate as the Custodian but it does emerge from some of the work
we have been doing. I would recommend that in planning the new facility that sea level rise, both historic
(which can be measured: approx.12 inches since 1876) and future (which may be accelerating) be accounted for
in the design of any docks or breakwaters and that docks and breakwaters be made significantly higher than the
current Dockyard docks and breakwaters, noting that every inch in sea level rise is exponentially expressed
during high wave action and storm surges.
I am sure there are many things I am not thinking of but these are the highlights that quickly came to mind.
Please do not hesitate to call me if you have any questions.
Take care,
1

Philippe.
I will cc. the Chairman of the Historic Wrecks Authority, Dame Jennifer Smith, and the Deputy Chair, Dr
Edward Harris on this email.

-----------------· ·--------------·---'From: Kent Simmons [mailto:Kent@bwc.bm]

Sent: 02 December 2009 09:21

To: Trott, Tammy; Manuel, Sarah
Subject: New Dockyard Marina and Commercial Marine Facility
Tammy and Sarah
Attached is the discussion document that I spoke of. Also attached is a crude site map of the principal corals colonies.
We are trying to plan an ecological survey of the whole site, but at the same time being cognizant of the costs
associated. The principal ecological issues that I believe that we should address for the EIS are:
•
•
•
•
•

Identify and catalog the major coral colonies in the two areas
Estimate the coverage of sea grasses in the two areas
How many and what corals are located in the proposed land reclamation area
Can the corals in the land reclamation area be reasonably moved to an alternate location
Determine current movement

Water depths in the Marina site range from 10ft to 30ft

J. A. Kent Simmons, Ph.D.

Managing Director/Environmental Consultant
Bermuda Water Consultants Ltd.
P.O. Box SN 201
Southampton
Bermuda
Phone 441 234-3139
Fax 441 234-3403

kent@bwc.bm
www .bwc.bm
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Title 20
Item 6

Laws of Bermuda

BERMUDA
1982 : 62
WEST END DEVELOPMENT CORPORATION ACT 1982
ARRANGEMENT OF SECTIONS
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1
2
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3
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5
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11
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[preamble and words of enactment omitted]

PART I
PRELIMINARY

Short title
1
This Act may be cited as the West End Development Corporation
Act 1982.
Interpretation
2
In this Act —
"appointed director" means a director appointed to the Board
under paragraph 1(a) of the Second Schedule;
"Auditor" means the Auditor or, in relation to any particular
financial year, the public accountant deputed by the Auditor
to perform for that year the functions, and exercise the rights,
assigned to the Auditor by section 23;
"the Board" means the Board established by section 7;
"the Chairman" and "the Vice-chairman" mean respectively the
Chairman and the Vice-chairman of the Board;
"the Corporation"
Corporation;

means

the

West

End

Development

"designated land" has the meaning given in section 19(5);
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"director" means a person on the Board, including the Chairman
and the Vice-chairman and, where an alternate is acting, or
has acted, for the director to whom he is the alternate, that
alternate;
"financial year" means, in relation to the Corporation, the
Government financial year;
"functions" includes powers and duties;
"Minister" means the Minister responsible for the Corporation;
"relevant date" has the meaning given in section 19(5);
"scheduled area" has the meaning given in section 19(5).
[Section 2 amended by BR 83/2001 effective 21 December 2001]

PART II
THE WEST END DEVELOPMENT CORPORATION
Establishment of the Corporation
3
(1) There is hereby established a body to be called "the West
End Development Corporation", which shall perform the functions
assigned to it by this Act.
(2) The Corporation shall be a body corporate, with perpetual
succession and a common seal, and may sue and be sued in its aforesaid
name.
(3) The Corporation shall not be regarded as the servant or
agent of the Crown, or as enjoying any status, privilege or immunity of
the Crown; and its property shall not be regarded as property of, or
property held on behalf of, the Crown.
(4) The Corporation shall not be exempt from any tax, duty,
rate, levy or other charge whatsoever, whether general or local, except as
provided in subsections (5) to (8)
(5) The Corporation shall be deemed to be an agency of the
Crown for the purposes of section 4 of the Stamp Duties Act 1976 [title
14 item 24], notwithstanding subsection (3) of this section.
(6) The Corporation shall not be subject to employment tax,
foreign currency purchase tax or land tax.
(7) The references to employment tax, foreign currency
purchase tax and land tax in this section are respectively references to
the taxes provided for in Part III of the Miscellaneous Taxes Act 1976
[title 14 item 46], the Foreign Currency Purchase Tax Act 1975 [title 14
item 45] and the Land Valuation and Tax Act 1967 [title 14 item 31].
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(8) The exemption granted to the Corporation by subsection (6)
from land tax shall not enure to the benefit of any lessee or tenant of the
corporation, and any such lessee or tenant shall be liable to land tax
under the Land Valuation and Tax Act 1967 [title 14 item 31] as if he
were the owner of the premises the subject of his lease or letting, whatever
the term of the lease or letting, notwithstanding subsection (6).
General function of the Corporation
4
The general function of the Corporation is to manage and develop
all designated land in the scheduled area with a view to the progressive
improvement of the social and economic conditions obtaining there.
Powers of the Corporation
5
(1) Subject to this Act, the Corporation shall have power to do, in
Bermuda or elsewhere, all things necessary or convenient to be done in
or in connexion with the performance of its general function.
(2) Without prejudice to the generality of subsection (1), the
Corporation shall have the powers set out in the First Schedule.
General powers of the Minister
6
(1) The Minister may, after consultation with the Corporation,
give to the Corporation directions of a general character as to the exercise
and performance by the Corporation of its functions (including the
exercise of rights conferred by the holding of interests in companies) in
relation to matters which appear to him to affect the public interest; and
the Corporation shall give effect to any such directions.
(2) The power to give directions to the Corporation under this
section shall, notwithstanding the limitation therein to the giving of
directions of a general character, extend to the giving to the Corporation
of directions of a general or specific character which appear to the
Minister to be requisite to secure that the Corporation's functions are
exercised and performed in the most efficient manner.
(3) The Corporation shall not make, or permit to be made, any
substantial change in the manner in which the direction of the activities
of the Corporation is conducted except with the consent of the Minister
or in pursuance of a direction given by him by virtue of subsection (2).
(4) In carrying out any measure of reorganization or any work
of development which involves substantial outlay on capital account, and
in securing the carrying out of any such measure or work, the
Corporation shall act in accordance with a general programme settled
from time to time with the approval of the Minister.
(5) Without prejudice to the provisions of subsection (1) or (4)
but subject as provided in subsection (6), the Minister may, after
consultation with the Corporation, by order, give to the Corporation
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directions to discontinue or restrict any of its activities, and the
Corporation shall give effect to any such directions.
(6) The Minister shall not give any direction under subsection
(5) unless he is satisfied that effect can be given to it without prejudicing
the proper discharge of the duties of the Corporation under this Act.
Delegation to Permanent Secretary
6A Without prejudice to any provision of law relating to the delegation
of any power or duty of a Minister to a public officer, the Minister
may delegate any of his functions under this Act to the Permanent
Secretary for the Ministry other than the functions mentioned in sections
6, 9, 10, 13(4), 17, 19(2), 22, 25 and the First Schedule.
[Section 6A amended by BR 83/2001 effective 21 December 2001]

PART III
ADMINISTRATION OF THE CORPORATION
Management of the Corporation
7
(1) There shall be a Board of Directors of the Corporation who,
subject to the provisions of this Act, shall be responsible to devise and
execute the policy of the Corporation and to administer and manage its
affairs and business.
(2)

The Second Schedule shall have effect with respect to the

Board.
Employment of staff
8
(1) Subject to section 9, the Board may appoint such officers
and engage such employees as they consider necessary for the purposes
of this Act.
(2) Subject as aforesaid, the terms and conditions of
employment of persons appointed or engaged shall be as determined by
the Board.
General Manager
9
(1) There shall be a General Manager of the Corporation who
shall, subject to the concurrence of the Minister, be appointed by the
Board on such terms and conditions, and for such period, as the Board
may determine.
(2) The General Manager shall be the principal executive officer
of the Board and, as respects any person dealing with the Corporation or
the Board through the General Manager, shall be deemed to have had
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delegated to him the full power of the Board to administer and manage
the Corporation's day-to-day affairs and business.
(3) The Board shall not dismiss the General Manager without
the Minister's concurrence.
Employment of public officers
10
(1) The Governor, acting on the advice of the Minister may,
subject to such conditions as the Governor, so acting, may impose,
approve the appointment of any public officer by way of secondment to
employment with the Corporation.
(2) Any public officer seconded as mentioned in subsection (1)
to employment with the Corporation shall, in relation to pension, gratuity
or other allowance and rights and obligations of a public officer, be
treated as continuing in a public office notwithstanding the secondment.
(3) The Government may require the Corporation to pay, and
the Corporation shall have power to pay, to the Government such
contribution as the Government may determine is required to be made
by the Corporation to the Government's pension liability in respect of an
officer seconded as mentioned in subsection (1).
(4) The Governor, acting on the advice of the Minister, may
authorize any public officer to exercise without secondment any function
or class of function under the control of the Corporation; and for the
purpose of the exercise of any such function any public officer so
authorized shall be deemed to be in the employment of the Corporation.
PART IV
FINANCE
Revenue
11
(1) The Corporation shall charge to revenue account in every
year all charges which are proper to be made to revenue account
including, in particular, proper provision for the depreciation or renewal
of assets and proper allocations to general reserve; and in this section
"charges properly chargeable to revenue account" shall be construed in
accordance with this subsection.
(2) If in any financial year of the Corporation the revenues of
the Corporation (as shown in the statement prepared pursuant to section
22(1)) exceed their charges properly chargeable to revenue account for
that year (as so shown), it shall be incumbent on the Corporation to
secure that the excess is, to such extent (if any) as the Minister may
direct, applied for such purposes of the Corporation as he may direct
and, subject to that, is applied for such of those purposes as the
Corporation may determine.
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General reserve
12
(1) Without prejudice to the Corporation's power to establish
specific reserves, the Corporation shall establish and maintain a general
reserve.
(2) The management by the Corporation of its general reserve
and the sums to be carried from time to time to the credit of, and the
application of moneys comprised in, that general reserve shall, subject to
the following provisions of this section, be as the Corporation may
determine.
(3) None of the moneys comprised in the Corporation's general
reserve shall be applied otherwise than for the purposes of the
Corporation.
(4) The power to give directions to the Corporation under
section 6 shall, notwithstanding the limitation therein to the giving of
directions of a general character, extend to the giving to the Corporation,
with the approval of the Minister of Finance, of directions of a general or
specific character as to any matter relating to the establishment or
management of the Corporation's general reserve or the carrying of sums
to the credit or, or the application of the moneys comprised in, that
general reserve.
Borrowing powers
13
(1) The Corporation may borrow temporarily, by way of
overdraft or otherwise, either from the Government or from any other
person, such sums as the Corporation may require for meeting its
obligations or performing its functions under this Act.
(2) The corporation may borrow (otherwise than by way of
temporary loan) from the Government or from any other person such
sums as it may require for all or any of the following purposes —
(a) the provision of money for meeting any expenses
incurred by the Corporation in connexion with any
works the cost of which is properly chargeable to capital;
(b) the provision of working capital required by
Corporation;

the

(c) the acquisition of any interests in, or property or rights
of, a company;
(d) the formation of a company;
(e) the lending of money to any person;
(f) the repayment
Corporation;

of

any

money

borrowed

by

the
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(g) any other purpose for which capital moneys are properly
applicable.
(3) The Corporation shall not have power to borrow except in
accordance with this section.
(4) The Corporation shall not borrow except with the consent of
the Minister and the approval of the Minister of Finance.
Loans by the Government
14
(1) The Government may lend to the Corporation any sums
which the Corporation has power to borrow under section 13(1) or (2).
(2) Any loans which the Government makes under this section
shall be repaid at such times and by such methods, and interest thereon
shall be paid at such rates and at such times, as the Government may
from time to time direct.
Other public investment
15
(1) The Government may pay to the Corporation such sums as
it thinks fit.
(2) Any sums required by the Government for making payments
under subsection (1) shall be defrayed out of moneys provided by the
Legislature.
Government guarantees
16
(1) The Government may guarantee, in such manner and on
such conditions as it may think fit, the repayment of the principal of,
and the payment of interest on, any sums which the Corporation borrows
from a person other than the Government.
(2) Immediately after a guarantee is given under this section,
the Minister of Finance shall lay a statement of the guarantee before
each House of the Legislature, and where any sum is issued for fulfilling
a guarantee so given the Minister of Finance shall, as soon as possible
after the end of each financial year beginning with that in which the sum
is issued and ending with that in which all liability in respect of the
principal of the sum and in respect of interest thereon is finally
discharged, lay before each such House a statement relating to that sum.
(3) Any sums required by the Government for fulfilling any
guarantee under this section shall be charged on, and issued out of, the
Consolidated Fund.
(4) If any sums are issued in fulfilment of any guarantee given
under this section, the Corporation shall make to the Government, at
such times and in such manner as the Minister of Finance may from
time to time direct, payments, of such amounts as the Minister of Finance
may so direct, in or towards repayment of the sums so issued, and
payments of interest on what is outstanding for the time being in
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respect of sums so issued at such rate as the Minister of Finance may so
direct.
(5) Any sums paid under subsection (4) shall be paid into the
Consolidated Fund.
Investment powers of the Corporation
17
(1) Subject to subsections (2) and (3), any sums in the hands of
the Corporation which are not immediately required for the purposes of
the Corporation's business may be invested in such manner as the
Corporation thinks proper.
(2) Nothing in subsection (1) shall be taken to authorize the
Corporation to do without the consent of the Minister anything which
may not be done by the Corporation except with his consent.
(3) The Corporation shall not without the consent of the
Minister and the approval of the Minister of Finance invest any sum
whether in Bermuda or abroad in a currency other than Bermuda area
currency within the meaning of the Exchange Control Act 1972 [title 16
item 1].
Budget
18
(1) The Corporation shall, not later than three months before
the commencement of every financial year, submit to the Minister for his
approval the Corporation's estimates of its income and expenditure on
revenue account, and of its receipts and expenditure on capital account,
for that financial year.
(2) The Corporation shall as soon as may be submit to the
Minister for his approval any proposal to amend those estimates.
(3) Estimates submitted for approval pursuant to subsections
(1) and (2) in respect of a financial year shall, when so approved, be the
Corporation's budget for that year.
(4) The Minister may in any case on the application of the
Corporation reduce the period of three months specified in subsection
(1).
PART V
PROPERTY OF THE CORPORATION
Vesting of land in the Corporation
19
(1) Every interest in, or right over, designated land that
immediately before the relevant date was vested in, or enjoyed by, the
Government or any Government agency is by virtue of this subsection
and without further assurance transferred on that date to the
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Corporation to be held and enjoyed by the Corporation to the extent and
subject to any condition to or subject to which it was held by the
Government or the Government agency in question immediately before
that date.
(2) The Minister may from time to time as he sees fit by order
made under this subsection and published in the Gazette designate any
land in the scheduled area as designated land.
(3) Every order made under subsection (2) shall specify a future
date in relation to the designated land.
(4) Orders made under subsection (2) shall not be subject to
Parliamentary procedure as defined in section 1(1) of the Statutory
Instruments Act 1977 [title 1 item 3].
(5)

In this Act —

"designated land" means land designated by an order made
under subsection (2);
"relevant date" means the date specified pursuant to subsection
(3) in relation to designated land;
"scheduled area" means the area described in the Third
Schedule.
General powers in relation to property
20
(1) The Corporation shall have full power to acquire, hold and
dispose of land and any other kind of property in accordance with this
section.
(1A) The Corporation may make a disposition of any land in the
scheduled area for a term not exceeding 120 years or for terms
renewable at the option of the grantee not exceeding in the aggregate 120
years.
(2) The Corporation shall not make a sale or other disposition
of any land, or any interest in land, in the scheduled area, being a sale or
disposition to which this subsection applies, unless the Senate and the
House of Assembly have first by resolution approved the sale or
disposition.
(3) Subsection (2) applies, in relation to the Corporation, to any
sale or disposition of a kind mentioned, in relation to the Government, in
section 8 of the Department of Works and Engineering Act 1984 [title 19
item 1].
(4) Notwithstanding subsection (2), the Corporation shall
obtain the consent of the Minister to any disposition of land for a term
exceeding 21 years or for terms renewable exceeding in the aggregate 21
years except that such consent shall not be given without the prior
approval of Cabinet.
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[Section 20 subsection (1) substituted, and subsections (1A) and (4) inserted, by
2006:16 s.2 effective 26 June 2006]

Funds of the Corporation
21
The funds of the Corporation shall consist of —
(a) any funds made available to the Corporation by the
Government or any other person pursuant to sections 13
to 15;
(b) any moneys accruing to the Corporation in the course of
the Corporation's discharge of its functions;
(c) any endowment, contribution or other sum given or paid
to, or otherwise vested in, the Corporation lawfully.
PART VI
MISCELLANEOUS
Accounts and audit
22
(1) The Corporation shall keep proper accounts and proper
records in relation to the accounts, and shall prepare in respect of each
financial year a statement of its accounts in such form as the Minister
may direct.
(2) The Corporation shall send to the Minister and to the Auditor
within three months after the end of each financial year a copy of the
statement of its accounts for that financial year.
Auditor's report
23
(1) The Auditor shall examine every statement of accounts
received by him under section 22(2), and shall make a report in writing
on the statement to the Minister.
(2) It shall be the duty of every director, officer or employee of
the Corporation, upon being required by or on behalf of the Auditor, to
give to the Auditor access to —
(a) all books, documents, cash and securities or other
property in his possession or under his power belonging
to the Corporation; and
(b) all information within his knowledge concerning the
operations of the Corporation.
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Corporation's annual report
24
The Corporation shall make to the Minister within six months
after the end of each financial year a comprehensive report on the
operations of the Corporation during that financial year.
Annual report to the Legislature
25
The Minister shall lay before each House of the Legislature a
copy of every statement of accounts and every report received by him
under sections 22 to 24.
Protection of directors
26
(1) No action or suit, prosecution or other proceeding shall be
instituted against any director personally in respect of any act or
omission bona fide done or made by him in execution or intended
execution of any function of the Corporation under this Act.
(2) Where a director is exempt from liability for an act or omission
by reason only of subsection (1), the Corporation shall be liable for the act
or omission to the extent that it would be if the director were the
Corporation's servant or agent.
Offences
27
(1) Any person who contravenes section 23(2) commits an offence
against this Act.
(2) Any person who, in purported compliance with a
requirement made of him under section 23(2) to supply information to
the Auditor, supplies any information which he knows to be false in a
material particular or recklessly supplies any information which is so
false commits an offence against this Act.
Trial and punishment of offences
28
(1) Offences against this Act shall be tried summarily.
(2) Where a person commits an offence under this Act for which
no specific punishment is provided:
Punishment on summary conviction: a fine of $1,000 and in default of
payment shall be liable to imprisonment for 6 months.
Attorney-General's fiat
29
Proceedings for an offence against this Act shall not be
commenced without the consent in writing of the Attorney General.
Transitional
30
[omitted]
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Commencement
31
[omitted]
[This Act was brought into operation on 1 November 1982 by BR 44/1982]

FIRST SCHEDULE

(Section 5(2))

Powers of the Corporation
1
To manage any land or building, together with any ancillary
structures, over which the Corporation has control.
2
In connexion with any land or building developed, constructed or
managed by the Corporation to provide and maintain roads, foot-paths,
sewers, water supplies and other services.
3
In connexion with the acquisition, construction, improvement or
rehabilitation of land or buildings to enter into contracts with surveyors,
architects, civil engineers, contractors, draughtsmen and other persons
for the planning, preparation and carrying out by them or any other
person of works for the Corporation.
4
To assist persons in the preparation of programmes and plans
for the acquisition or construction of dwellings or other buildings, and in
the carrying out of such programmes and plans.
5
With the consent of, or in accordance with the terms of any
general authority given by, the Minister —
(a) to form, or take part in forming, companies;
(b) to acquire by agreement, or to hold, interests in
companies;
(c) to enter into partnership with, or conduct any joint
venture with, any person, company, firm or other body;
(d) to carry on any trade or business of any kind.
6
To establish, and make contributions to, provident, pension,
superannuation, medical and other funds for the officers and staff, and
dependants of the officers and staff, of the Corporation.
7
To provide for the officers and staff of the Corporation amenities
and services customary in the case of public corporations.
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SECOND SCHEDULE

(Section 7(2))

The Board of Directors
1
The Board shall consist of not more than eleven directors,
being—
(a) not more than eight persons appointed by instrument in
writing by the Minister, of whom one shall be so
appointed Chairman, and one Vice-chairman, of the
Board;
(b) the Director of Planning ex officio, or his alternate;
(c) the Financial Secretary ex officio, or his alternate;
(d) the Chief Engineer for the Department of Works and
Engineering ex officio, or his alternate.
2

It shall be the duty of the Minister —
(a) to satisfy himself, before he appoints a person to be a
director under of paragraph 1(a), that that person will
have no such financial or other interest as is likely to
affect prejudicially the performance of his functions as a
director; and
(b) to satisfy himself from time to time with respect to each
appointed director that he has no such interest,

and any appointed director and any person whom the Minister proposes
to appoint as a director shall, whenever required by the Minister to do
so, furnish the Minister with such information as the Minister may
specify with a view to carrying out his duty under this paragraph.
3
Subject to the following provisions of this Schedule, an
appointed director shall hold and vacate his office in accordance with the
terms of the instrument appointing him.
4
A meeting of the Board may not be held unless five directors are
present and not fewer than three of them are appointed directors.
5

There shall preside at any meeting of the Board —
(a) the Chairman; or
(b) in the Chairman's absence, the Vice-chairman; or
(c) in the absence of both the Chairman and the Vicechairman, such director as those present may elect for
that meeting.

6
(1) The Chairman may at any time, and shall, at the request in
writing of the Minister or of any two directors, convene a special meeting
of the Board.
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(2) A notice convening a special meeting of the Board shall
state the purpose for which the special meeting is being convened.
7
(1) A director who is in any way directly or indirectly interested in
any matter which falls to be considered by the Board shall disclose the
nature of his interest at a meeting of the Board, and the disclosure shall
be recorded in the minutes of the meeting.
(2) The director shall not take part in any deliberation or
decision with respect to the matter if the Board decide that the interest
in question might prejudicially affect the director's consideration of the
matter.
(3) For the purposes of this paragraph, a notice given by a
director at a meeting to the effect that he is a member of a specified body
corporate or firm and is to be regarded as interested in any matter
concerning that body or firm which falls to be considered after the date
of the notice shall be sufficient disclosure of his interest.
8
(1) Any question proposed for a decision by the Board shall be
determined by a majority of the votes of the directors present and voting
at a meeting of the Board.
(2) Each director present at a meeting shall have one vote on a
question proposed for decision by the Board.
9
(1) The affixing of the Corporation's seal shall be authenticated
by the signatures of any two directors.
(2) A document purporting to be duly executed under the seal
of the Corporation shall be received in evidence, and shall be deemed to
be so executed unless the contrary is proved.
(3) Any transaction may be entered into on behalf of the Board,
and any instrument, not being an instrument required to be executed
under seal, may be executed on behalf of the Board, by any person
generally or specially authorized for the purpose by the Board.
10
The validity of any act or proceeding of the Board shall not be
affected by any vacancy among the directors, or by any defect in the
appointment of a director, or by any failure to comply with any
requirement of paragraph 7.
11
Notwithstanding section 3(3), the Corporation shall be deemed to
be a Government authority listed in Part B of the First Schedule to the
Government Authorities (Fees) Act 1971 [title 14 item 6].
12
An appointed director may resign his office by giving to the
Minister a signed notice in writing of his resignation at any time.
13
The Minister may in such manner as he thinks fit declare vacant
the office of any appointed director if he is satisfied that the director —
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(a) has failed without sufficient cause to attend three
consecutive meetings of the Board; or
(b) has become bankrupt or made an arrangement with his
creditors; or
(c) is incapacitated by physical or mental illness; or
(d) is otherwise unable or unfit to discharge the functions of
a director.
14
A person appointed to fill a vacancy left by a director who did not
complete his term of office shall hold office for the unexpired portion of
that director's term and no longer, but an appointment to such a vacancy
need not be made where the unexpired portion of the term is less than
three months.
15
year.

The Board shall meet not fewer than eight times in a financial

16
Subject to this Act, the Board shall meet for the despatch of
business, and otherwise regulate their affairs, as they think fit.

THIRD SCHEDULE

(Section 19(5))

The Scheduled Area
Watford Island, Boaz Island, Ireland Island South and Ireland island
North, together with those small islets forming the Crawl off Ireland
Island South, and also the North and South Basins and the breakwaters
thereto, but excluding any highway as defined in section 2(1) of the
Department of Works and Engineering Act 1984 [title 19 item 1].
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[Amended by:
BR 52/1984
1984 : 49
1988 : 19
BR 83/2001
2006 : 16]
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Dockyard Marine Ecological Survey – Final Report
Introduction
The West End Development Corporation (WEDCO) requested a Marine Ecological
Survey for the South Basin inside the breakwater at Dockyard, Bermuda. A commercial
marine facility and marina have been proposed for the area. A sketch of the study area
was included in the RFP which outlines a 9 acre area to be filled as reclaimed land and an
area inside the breakwater where the marina is to be located (Figure 1).
The Scope for Work provided with the RFP were the requirements outlined by the
Department of Environmental Protection (DEP) and approved by the Department of
Planning, the Department of Conservation Services (DCS) and DEP. The RFP specified
the following requirements:
1. A basic map showing where the coral reefs and seagrasses are under and around
the proposed footprint of the marina and commercial marine facility.
2. Benthic habitat maps showing the density (% bottom cover) of the following:
a.
b.
c.
d.

Seagrass by species
Calcareous green algae by genus
Hard and soft corals by species
Any other abundance macro algae by genus

3. An estimate of fish abundance by species in the following habitats: seagrass,
patch reef and calcareous green algae.
4. An estimate of macro invertebrate abundance (e.g. molluscs, harbour conch, sea
cucumbers, lobsters, etc).
5. An estimate of the number of green turtles feeding in the area.
6. Baseline water quality parameters, in particular light and turbidity.
This report describes the methodology and results of an ecological survey designed to
meet the requirements of the proposal provided by WEDCO, and, to the best of our
ability, meeting the requirements of DEP, DCS and Planning as outlined in the Scope for
Work.
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Figure 1. Aerial photograph of south basin, Dockyard showing the proposed fill area (9
acres designated for land reclamation) and marina footprint (source: WEDCO).
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Methodology
Habitat Mapping
The purpose of the habitat map was to show the distribution and species composition of
habitat types in the study area. The habitat types were defined in this report by the
percent cover of dominant benthic seagrass and algae species as requested in the RFP.
Surveys were conducted to record the benthic species present in the study area, the
percent cover of each species and the distribution of these species.
The study area was divided into the marina footprint and the proposed fill area (Figure 1).
The study area was surveyed using two methods, fixed transects with still photographs
and a towed video survey. Imagery collected from these surveys were analyzed for the
presence of cover species and their percent cover.
Fixed transects were set in the study area. There were 5 transects carried out in a NW-SE
direction (perpendicular to the breakwater wall) in deeper water, four were under the
marina footprint and one under the proposed land reclamation area. Eight additional
transects were carried out in the shallows within the proposed land reclamation area, 7 in
a N-S direction and one in a E-W direction (Figure 2). Fixed transects were set from a
shallow draft boat (15ft whaler or 24 ft Mako) marked at either end by a buoy. The
latitude and longitude of the start and end points were acquired by GPS using a Garmin
GPSmap76s. The transect line was marked every 3m and vertical photographs of 0.25m2
were taken approximately every meter. After the photographs were taken, the transect
line was again traversed and macro-invertebrates and fish identified to species and
counted. The location and orientation of the fixed diver transects are shown in Figure 2.
Transects 1 – 5 were conducted on 28 and 29 February and transects 6 – 13 were
conducted on 13 and 15 March, 2012.
Still photographs were downloaded to a laptop and viewed for benthic flora and fauna
species and the percent cover assessed and recorded for each photograph. The geographic
position of each photograph was determined based on the GPS position of the start and
end points and adjusted for distance along the line. Depth and temperature were recorded
on a dive computer and verified with a depth sounder.
The still photographs were viewed and the presence of dominant cover species and their
percent cover recorded to the closest 5%. Based on the composition of dominant cover
grasses and algae and the substrate, a habitat type was assigned to each photograph. Each
habitat was assigned a color code and applied to the photograph location on the transect.
The distribution of habitat types along transects could then be displayed in Google Earth.
The video transect was conducted in the fill area to supplement the fixed transect data. A
video survey was carried out on 9 April 2012. The diver was towed in reverse from the
bow of a 14 ft Whaler using a 15 ft line with 10 lbs of weight attached to the end. The
diver was towed at slow speed in a zig-zag pattern over the study area (Figure 3).
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Figure 2. Location and position of the fixed 91m transects.
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Figure 3. Path of the towed diver video survey in the land reclaimation area
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The GPS unit was positioned at the bow of the boat. Video imagery was taken at 30 fps at
an oblique angle 1 m off the bottom. A total of 58 minutes of video were recorded.
The GPS data including latitude, longitude, compass bearing, date and time were
downloaded onto a laptop and imported into Google Earth for display (Figure 3). The
position of the diver relative to the GPS unit was calculated using the length of the tow
line, the depth of the diver (dive computer) and the compass bearing. The video imagery
was linked to the GPS data by synchronizing the video image time to the GPS time.
The video image was viewed and the time of the start and end point for each habitat type
was recorded in an Excel file. Habitat types were characterized by the dominant cover
species and substrate. For each habitat type, the species present were recorded and an
estimate of the percent cover for each species to the closest 5% was recorded. Using the
geographic coordinates for the start and end point of each habitat type identified, the
segments of the transect line for each habitat type could be displayed in Google Earth.
The same color code used for still photographs were applied to the video transects.
Based on the distribution of habitat types displayed along fixed transect lines and the
towed diver transects, polygons of each habitat type were drawn by eye. Polygons were
color coded for each habitat type and the area of the polygons used to determine area
covered and percent of study area represented.
Fish Abundance
Surveys for fish were delayed until June to ensure abundance estimates reflected habitat
use during the active summer period. Fish abundance and diversity were monitored in
Dockyard and other sites in the Great Sound vicinity throughout the spring and early
summer. Normal fish conditions did not return until June when an abundance of juvenile
grunts and a variety of wrasses, surgeonfish, parrotfish and other fish species normally
seen in the summer were observed. The return of summer fish communities in inshore
waters may have been delayed this year due to unusually cool water temperatures in
spring 2012.
The fish abundance surveys were carried out using transect lines of 30 to 91 m laid within
habitat zones defined by the habitat map. Surveys were conducted in reef and rock habitat
(R), dense Thalassia habitat (GT), mixed grass and calcareous algae habitat (MGC) and
calcareous only habitat (C). Dive surveys were conducted in deeper and some shallow
water sites and snorkel surveys in the remaining shallow sites. The diver or snorkeler
swam slowly along the transect line recording all fish species by size category observed
within 1.5 m on either side of the transect line. The data sheet and methodology was
based on the Atlantic and Gulf Rapid Assessment (AGRRA) Program protocol (Lang et
al., 2010). Time at the start and end of each survey was recorded as well as the habitat
features including substrate and dominant biota. GPS coordinates for start and end points
of each transect were recorded prior to the start of the survey. Water temperature was
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recorded at the start and end of the survey and the depth profile of the dive was retrieved
from the divers computer at the end of the dive.
Fish counts by species for each survey were converted to density estimates by dividing
the species counts by the survey area (survey length x 3 m survey width). Estimates of
fish densities by habitat type were calculated by averaging fish densities by species for all
surveys in the same habitat. Abundance estimates for each habitat were then derived by
applying the density estimates for each species to habitat area (fish density x habitat
area). Although fish species counts were divided between four size categories, for
simplicity numbers were summed for juveniles and total counts.
Invertebrate Abundance
Surveys for macro-benthic invertebrates were carried out in winter and summer. Data
was initially collected during habitat surveys using 90 m transect lines and video surveys
in February, March and April. After each fixed transect was photographed for habitat
character, the diver traversed the transect line in reverse and counted all conspicuous
benthic invertebrates within 2 m on either side of the transect line. Density of invertebrate
species were calculated using the length of the survey and the 4 m survey width.
Similarly video transects were divided by habitat type and the number of invertebrates
observed in each habitat recorded. Densities were calculated using the length of the
survey in each habitat and a 1 m habitat width. In spring and summer, snorkel and dive
surveys were carried out in all habitat types in search of mobile invertebrates,
particularly lobsters, which may be more abundant in summer.
Turtle Abundance
The abundance of green turtles feeding within the South Basin Dockyard was estimated
by counting the number of turtles observed along moving boat surveys. The boat (Mako
24 ft) was operated at a slow speed (approx 5 knots) in an organized track pattern
minimizing the amount of overlap of track lines. Surveys were carried out for 15 – 20
minutes with some overlap. The observer could see in front of the boat for 15 m and 10 m
to either side. Surveys were restricted to sunny days in July with winds less than 8-10
knots. Turtles were observed at the surface and under the water surface. The boat track
was recorded by GPS and later downloaded to Google Earth for display. The time of each
turtle observation was recorded and could be time-sinked with the GPS track to
determine location. The approximate size and location within the water column (i.e at
surface or under water) was recorded, if possible, for each turtle.
The time period of 15-20 minutes for each survey was chosen to ensure at least some
turtles were observed. Studies in Australia have found green turtles at water temperatures
28-30 oC dive for only five minutes on average during feeding (Hazel et al., 2009). Each
turtle would surface 3 or 4 times in the survey period if this was true here in Bermuda. As
the survey tracks were close together and did overlap at times, double counting some
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turtles was possible. However, the field of view of the observer was only a small portion
of the survey area so turtles surfacing outside of the field of view were not observed or
counted. As turtles surfaced for only a few seconds to take a breath and surface water
conditions can obscure visibility, turtles at or near the surface within the field of view
could also go unobserved. For these reasons, green turtle counts using the boat survey
method were expected to be underestimates of actual numbers of turtles present.
Turtle surveys were conducted inside South Basin Dockyard in the shallow area (i.e.
proposed fill area) only. Turtles were not observed in the deeper areas of the study area
(proposed marina) most likely due to the lack of seagrass. Turtle surveys were also
conducted outside of Dockyard, at Cowground Flats and Vixen Flats. All survey sights
were previously surveyed for turtles by Conservation Services using an entrapment net,
where Dockyard sites were sampled only in 2010 and the other two sites were sampled
numerous times between 1980 and the present. The comparison of the boat survey counts
with average catch by net surveys will hopefully increase confidence in the boat survey
technique and in general validate the methodology. Also, the comparison of turtle counts
inside Dockyard with counts at sites known to support higher numbers of green turtles
will serve as a useful scalar for turtle abundance.
Water Quality
The variable of greatest interest to water quality within South Basin Dockyard was water
transparency. The commercial boating activity inside and outside the basin due to cruise,
naval and commercial ships, tug boats and barges may increase turbidity and thus reduce
water transparency. Water transparency was monitored using Secchi Disk depth
measurements.
A 30 cm Secchi Disk was lowered on the shady side of the boat between the hours of 10
am and 2 pm on clear, sunny days. The observer was always the same individual and did
not wear sun glasses. The disk was lowered until it disappeared and then raised until it
again appeared. The average of the two depths was recorded as the Secchi Disk depth.
The procedure was repeated three times to confirm the reading. Measurements were
taken in deep water inside South Basin dockyard and also in the Great Sound. The later
location was used as a control to compare measured values with previously published
values (Morris et al, 1977). Measurements were collected on three separate days in order
to replicate measurements and show variability over time. Measurements inside dockyard
occurred when ship and barge activity was minimal and sediment disturbance was not
observed due to prop wash.
On a separate occasion, a British Naval ship, docked within the South Basin was towed
backwards through the main entrance of Dockyard by two tugs. The effect of the
sediment plume created by the tug boat prop wash on Secchi Disk depth was monitored
over a 24 hr period. Measurements were taken centrally in the deep waters of South Basin
prior to the ship leaving, after the ship left and the plume had spread into the South Basin
and 24 hours after. Monitoring the plume provided useful information on light reduction
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due to tug boat activity in the study area and the rate of flushing of waters in the South
Basin.
Water temperature was recorded during all dive and snorkel surveys including habitat
surveys and fish and invertebrate surveys. The water temperature measurements provide
information on seasonal variability and similarity of water quality with Great Sound
waters.
Previous studies have shown that salinity and oxygen concentration does not vary
dramatically in inshore waters and assuming a reasonable rate of flushing in South Basin,
were not expected to be a source of stress to organisms living in the area. If temperature
and water transparency data showed evidence of a low flushing rate for South Basin, then
future monitoring of these parameters would be advised.

Results and Discussion
Seagrass and Coral Habitats
A map showing the distribution of seagrass and coral habitats in the proposed fill area is
shown in Figure 4. The area covered by Thalassia beds was 4,557 m2, by Halodule beds
was 5,406 m2, by mixed seagrass and calcareous algae was 2,992 m2 and by reef and rock
habitat was 2,280 m2 (Table 1). Corals occurred on reef and rock habitat at < 5% cover
and on mixed grass and calcareous algae habitat at < 1% cover.
Habitat Descriptions
Maps of the habitat polygons are shown in Figures 5 and 6. The habitats in Figure 5
defined the shallows which dominated the proposed fill area, an area ranging from 2-4 m
in depth. Figure 6 illustrates a deeper area dominated by the proposed marina footprint.
Note that a portion of C3 adjacent to the sand flats and reefs was also part of the proposed
fill area (Figure 1). The habitats were defined based on the percent cover of grasses,
calcareous algae and other algae – mostly brown algae. There were 11 habitats discerned.
The dominant species composition as well as their percent coverage for each habitat type
are described. Additional characteristics and descriptions of individual polygons worthy
of note are also provided.
Grasses – Thalassia (GT)
Grass beds in GT were dominated by a thick cover of Thalassia encompassing an area of
4,557 m2 representing 12.7% of the total fill area (Table 1). The percent cover of
Thalassia in this habitat ranged from 60 to 100%.
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The bed GT1 was a pure stand of Thalassia with few other species whereas GT2
contained more brown and calcareous algae. A few small reefs, too small to map,
occurred in GT1. These reefs were similar in coverage to the reefs describe in R2
dominated by algal coverage with a Dictyota type algae and low densities of corals and
sponges. Thalassia beds were apt to increase in density and area covered in summer
during the dominant growth period.

GH2

R3

MGC2
GH1
GT2

MGC3

GT4
R1

GT1

MGC1

GT3
R2

Figure 4. Distribution of reefs and rocks with corals (R) and Seagrass Beds (Thalassia –
GT, Halodule – GH and mixed Grass and Calcareous Algae (MGC)).
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S2

C2

S1

GH2

R3

MGC2

MSA1

A1
GT2

MGC3

GH1
C1

S3
R1

GT4

GT1

GT3

MGC1

MCAL1

R2

Figure 5. Distribution of habitat types within the shallows (2-4m depth) characterized by
the dominant cover species or substrate (sand – S, Brown/Red Algae – A, Reef or Rock
with some coral cover – R, Calcareous Algae – C, Thalassia – GT, Halodule – GH,
mixed Calcareous algae and Red/Brown Algae – MCAL, mixed Grass and Calcareous
Algae – MGC, mixed Sand and Brown/Red Algae – MSA).
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C3

B1

R4

Figure 6. Distribution of habitat types in the deeper section of the study area under the
footprint of the proposed marina and part of the proposed fill area. Calcareous algae – C,
Rock with some coral and sponge – R and Rock/Rubble - B.

13

Dockyard Marine Ecological Survey – Final Report

Table 1. Area of coverage and percent cover for habitats in the study area

Zone

Habitat
Code
A
C

Habitat
Brown Algae
Calcareous Algae

GH

Seagrass - Halodule

GT

Proposed
Fill Area

MCAL
MGC

MSA
R

S

Marina
Footprint

C
R
B

Seagrass - Thalassia

Mixed Calcareous and Brown
Algae
Mixed Seagrass and
Calcareous Algae
Mixed Brown Algae and Sand
Reef and Rock

Sand

Calcareous Algae
Rock
Rock/Rubble

Polygon
A1
C1
C2
C3
GH1
GH2
GT1
GT2
GT3
GT4

Polygon
Area (m2)
4,585
2,269
688
5,851
922
4,484
2,247
1,230
710
370

MCAL1
MGC1
MGC2
MGC3
MSA1
R1
R2
R3
R4
S1
S2
S3
C3
R4
B1

932
168
1,640
1,184
511
634
560
731
355
3,319
1,273
1,126
21,163
711
251

Habitat
Area
(m2)
4,585

Percent
Cover
12.8%

8,808

24.6%

5,406

15.1%

4,557

12.7%

932

2.6%

2,992
511

8.4%
1.4%

2,280

6.4%

5,718
21,163
711
251

16.0%
95.7%
3.2%
1.1%
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Grasses – Halodule (GH)
Grass beds in GH were dominated by relatively dense beds of Halodule. The area
occupied by this habitat is 5,406 m2 or 15.1% of the total fill area. Concentrations of
Halodule tended to at least appear less so than Thalassia mainly due to their finer blade
structure. For this reason, beds of Halodule at greater than 30% were considered dense.
It is possible that Syringodium were present but not viewed in video or still images. The
flat blades of Halodule versus the round blades of Syringodium were difficult to discern
in imagery. Ground truthing in the summer found both species present dominated by
Halodule sp. Previous surveys have found both Halodule and Syringodium at the study
site (Bermuda Turtle Project, 2009).
Two polygons were defined as GH with high concentrations of Halodule or Syringodium
grasses, GH1 and GH2.
GH1 was a consistent bed of Halodule in the 30-40% cover range. Some brown algae and
calcareous algae in low concentrations were also present.
GH2 possessed a range of Halodule densities, ranging from 5% to 50% coverage.
Dictyota type algae was dense in areas, and ranged in density from 0 to 30%, possible
obscuring grass cover in some areas. Calcareous algae occurred in very low densities.
Thalassia was present on some locations but always less than 5% coverage.
Mixed Grass and Calcareous Algae (MGC)
MGC were habitats where some Thalassia and Halodule were present mixed with
calcareous algae. Syringodium may also have been present. The total area occupied by
MGC was 2,992 m2 or 8.4% of the proposed fill area. Grasses were low to medium in
density ranging from 5-25%, dominated by Halodule at 10-25% coverage and with some
patchy Thalassia at 5% cover. Calcareous algal densities were moderate, mostly less than
10%. Species of calcareous algae were dominated by Penicillus at 10-15% cover
followed by Halimeda at 5-10% cover. A few Udotea were also observed. The MGC
habitats were characterized by a thin veneer of sand over a rock substrate with some
pockets of sand. Corals and sponges were commonly present attached to the rock
substrate. Small specimens of the lesser starlet coral Siderastrea radians were common
and occasional Diplora strigosa were observed. Total hard coral coverage was less than
5%. Occasional large sea rods (Pseudoplexaura porosa) were also observed; 8-10
specimens were counted in transects of rock habitat. A number of sponge species were
also commonly observed with total coverage less than 5%.

15

Dockyard Marine Ecological Survey – Final Report
Calcareous Algae (C)
A habitat dominated by calcareous algal species, mostly Halimeda and Penicillus with
some Udotea. The species Acetabularia was also commonly observed but due to its
small size and low density, does not contribute significantly to habitat complexity.
Species of Halimeda where slightly more abundant and persistent than Penicillus,
ranging in cover from 5 to 30% compared to 0 – 15% respectively. The brown algae
Dictyota was often interspersed between calcareous algae covering a significant portion
of the habitat. Percent cover ranged from 0 – 40% in some areas.
Areas with Halimeda were often mixed with Dictyota whereas Penicillus was more
commonly paired with Halodule and were more apt to occur in open sand patches. In
locations where Dictyota was particularly dense, some calcareous algae may have been
unobserved.
The two habitat polygons of this type, C1 and C2, were adequately characterized by the
above description. The polygon C1 occurred between the reefs, R2, to the east of the
shallows and the Thalassia bed, GT1.
In the deeper waters of the study area the benthic habitat is predominantly calcareous
algae (C3), dominated by Udotea with some Penicillus. Algal cover, mostly brown algae
dominated by Dictyota sp., was also common. The substrate was dominated by mud with
some shell hash. Cassiopea were very common and sea puddings were observed
frequently. The total area of C3 from both the proposed fill area and the marina footprint
was 27,014 m2. A section of C3 to the west was part of the proposed fill area at 5,851 m2.
Excluding the portion of C3 in the proposed fill area, the remaining area of C3 was
21,163 m2 or 95.7% of the marina footprint.
Algae (A)
Algae habitats were highly concentrated, thick mats of algae, mainly Dictyota sp. The
algal cover in this habitat was typically 70-100%. In the eastern portion of A1 adjacent to
the Thalassia bed GT2, blades of Thalassia projected through the matt in low
concentration. In other areas patches of sand between the algae supported calcareous
algae, particularly Penicillus and Halimeda. Grasses were uncommon and represented at
most 5% in patches whereas calcareous algae were often present ranging from 5 – 20%
cover.
The polygon A1 was a large area to the north and west dominated by algal cover, mostly
Dictyota sp. Coverage was sufficiently thick that the presence of calcareous algae or
grasses were difficult to discern. As the summer approached, brown algae like Dictyota
died off and coverage of grasses and the presence of calcareous algae, mostly Halimeda
became more prominent. The area occupied by algae (A) habitat was 4,585 m2
representing 12.8% of the total proposed fill area.
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Mixed Calcareous Algae and Brown Algae (MCAL)
Areas where calcareous algae was less abundant and brown algae more abundant.
Calcareous algae was dominated by Halimeda with some Penicillus and Udotea. Total
calcareous algae coverage ranged from 10 to 20% whereas Dictyota coverage was greater
than 50%. In summer, brown algae died off and MCAL was dominated by calcareous
algae.
The polygon MCAL1 contains mostly patchy Dictyota algae at medium to high coverage
with patches of thicketweed, Spyridia hypnoides. Halimeda commonly supported
epiphytic algae and was completely covered with algae in some locations. The sea
cucumber, Isostichopus, was commonly observed, particularly in open sand patches.
Castings were also commonly observed. The area occupied by MCAL was 932 m2 or
2.6% of the total proposed fill area.
Sand (S)
Areas dominated by sand. Calcareous algae, mainly Penicillus, were commonly present
but usually in low densities, less than 5%. Tufts of brown algae, mainly Dictyota sp. were
also common but in small patches, with a total cover less than 5%. A fine cover of thin
blades of Halodule may have been present in some locations.
S1 was a polygon defining a central region of the shallows where sand was dominant and
few benthic species occurred. Calcareous algae were more common towards the north
end of the polygon whereas few algae occurred in the southern portion.
S2 was a transitional habitat between the shallow platform and deeper waters. Patches of
calcareous algae or brown algae can occur at higher concentrations in some locations. As
deeper water approached on the edge of the shallows, calcareous algae and brown algae
increased in abundance in some locations.
S3 was a deep water pocket at around 5 m between the shallow platform to the North and
a rock/rubble habitat adjacent to the concrete camber wall to the South. Brown algae in
patches were common in this area scattered over a white sand substrate. The total area
occupied by sand (S) habitats was 5,718 m2 representing 16.0% of the total proposed fill
area.
Rock/Rubble (B)
B1 was a shallow area at the eastern edge of the proposed marina footprint. The substrate
was dominated by rock rubble of mostly cobble-sized stones. Benthic cover was low at
less than 1%. The area occupied was small at 251 m2 or 1.1% of the marina footprint.
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Mixed Sand and Algae (MSA)
The transition area between the reefs on the North East edge of the shallows and deeper
waters was a sand substrate similar to S2 but with a slightly higher concentration of
brown algae. In this area, the brown algae was again Dictyota sp. where the density was
in the 30-40% range. The area of MSA habitat was 511 m2 or 1.4% of the total proposed
fill area. In summer the algal cover subsided and the habitat was mostly bare sand with
some calcareous algae.
Rock or Reef (R)
Rock or reef habitat was commonly covered with brown algae. Rock habitat refers to the
man-made substrates formed by the breakwaters (R1, R2 and R4) where reef habitat
refers to the natural reefs that occur on the eastern edge of the shallows, R3. The most
common invertebrates present were soft and hard corals and sponges. Species of corals
included the lesser starlet coral Siderastea radians, brain coral Diploria strigosa and
mustard hill coral, Porites astreoides amongst others. A number of large complex
Millepora heads were common, particularly in R1 and R3. Hard coral coverage was
approximately 2-4%. Sea rods were commonly observed on rock habitat, particularly on
the concrete ledges of the breakwater at R1 and R3 and mostly on the first ledge closest
to the surface (1-2 m depth). Sponges were dominated by the fire sponge, Tedania ignis.
A number of other sponge species were also observed sporadically. Sponge cover was
approximately 1-2%.
The polygon R2, along the shore to the south of the shallow area, was a rock surface with
a few boulders, and some crevices. Significant patches of Caulerpa covered the rock
surface covering 10-30% in more shaded, vertical surfaces and less so on upper surfaces.
Otherwise, a fine layer of silt mixed with a covering of algae was common. Sponges
occurred frequently with fire coral being the most common and individuals of other
species like Aplysina fistularis, and Niphates erecta occurring here and there. Total
sponge cover was less than 3%. A few hard corals were also observed in R1 including the
lesser star coral Siderastrea radians and rose coral, Isophyllia sinuosa. The hydrozoan
Millepora alcicornis was also observed on upper, well lit surfaces.
Reefs (R3) along the eastern edge of the shallows were similar to R1. Algal coverage was
greater with clusters of Dictyota algae covering most surfaces. Sponges were commonly
observed with the red fire sponge occurring most commonly as well as other species.
Hard coral species including lesser starlet coral, finger coral, Diploria strigosa and
Montastrea annularis were observed as well as Millepora. Coverage of sponges and
corals were each less than 5%. Along the edges of the reef where more shade occurred,
Caulerpa was common mixed with finger coral.
R1 and R4 were a stepped concrete wall below which a mix of boulders, cobbles and
rock occur in patches, particularly in R1. The rock wall and rubble surfaces at depth
possess Caulerpa at a 20-30% cover. Hard corals and sponges are less than 5% cover.
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Fire coral and lesser starlet coral are common. Of particular notice are the large complex
Millepora heads, common in R1 and a few were observed in R4. Sea rods were very
abundant along the upper ridge in both these habitats. Red sponges were common and a
variety of other sponges including a tall, purple tubular sponge, most likely Ircina felix.
Rock or reef habitat in the shallows and proposed fill area occupied a total area of 2,280
m2, with the rock and boulder habitats of R1 and R2 contributing 11,094 m2 and the reef
area, R3, contributing 731 m2. The total rock or reef habitat area represented 16.0% of the
total proposed fill area. Approximately 2/3rds of the rock habitat R4 was in the proposed
marina footprint, with an area of 711 m2 or 3.2% of the marina footprint.
Estimates of Fish Abundance
Fish counts and abundance estimates for each habitat type including rocks and reefs,
Thalassia beds, Halodule beds and mixed calcareous algae are reported in Tables 2 and 3.
The abundance and diversity of fish was greater by far in rock and reef habitat compared
to seagrass and algal habitats. The number of fish seen in seagrass habitat was greater
than in calcareous algae habitat due to occurrences of juvenile grunts and the occasional
adult grunt. The juvenile grunts observed were in the 4 to 8 cm range, often in groups of
5 – 10 and usually hovering above seagrass. Juvenile grunts of this size are known to use
the seagrass beds as refuge from larger predators. Any juveniles hiding within the
seagrass would be hidden from view and thus estimates of juvenile grunt abundances are
most likely underestimates. Similarly, other species like the bucktooth parrotfish
(Sparisoma radians) that are known to live amongst seagrass blades may have been
present but were not observed (Sterrer, 1986). Two other species observed in seagrass
beds were a single bream, a generalist found on most marine habitats in Bermuda and a
few saucereye porgies, common on reefs and over sand with no known preference for
seagrass beds. Greater numbers of these species were observed on reef habitat where 10
breams and 8 porgies were recorded. No grunts were observed in calcareous algae habitat
where the refuge values for juvenile grunts is most likely low. While it is possible that
dense beds of some calcareous algae may provide some refuge value, the more widely
spaced plants observed at the study site and the small size of many calcareous plants,
particularly Halimeda specimens, created poor hiding spaces for small fish. The greater
abundance of gobies in calcareous algae habitat compared to seagrass is indicative of the
greater amount of sand substrate available to serve as refuge for these fish. Many gobies
are known to live in sand burrows. The juvenile croakers observed were in the calcareous
algae habitat. Fish were observed in pairs over hollows in the sand with pebble substrate
mixed with sand. Note also that the gobies and the croakers were the only fish species of
the 32 fish species observed at the study site that were not seen amongst reefs or rocks.
The abundance of fish observed on reef habitat appears to be high. Two factors that may
contribute are habitat complexity and proximity to seagrass beds. The presence of
numerous, large fire coral (Millepora sp.) specimens on reefs and in rock habitats were
observed to serve as refuge for juvenile grunts as well as other species. Millepora in
protected inshore waters can form a thick head of dense branches with suitable spaces for
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young fish to hide. Up to 50 individuals were estimated around each fire coral head. The
juvenile grunts seen living amongst fire coral were larger than juveniles in seagrass beds.
In addition to Millepora, other small spaces used by fish in rock habitat were mounds or
fields of cobble sized rocks, most likely remains from the breakwater construction. Rocks
of cobble size (i.e. tennis ball to grapefruit size) in piles form spaces between rocks
usable by many small reef dwelling fish species. In locations at the base of breakwater
walls where piles of stones were seen, fish abundance was high and numerous species of
fish were observed swimming in and out of the rock spaces. The presence of fire coral
heads and piles of rocks seemed to support more fish than other areas. The numbers of
fish observed in rock habitat adjacent to the breakwater along the western edge of the
shallows was greater than other breakwater locations. It was in this location where rock
piles were observed and numerous fire coral heads. The habitat complexity created by
rock piles and fire coral appears to support more fish diversity. In addition, the abundance
of grunts in rock habitat was particularly noticeable. This is a particularly important
observation as many grunt species rest amongst reefs by day and forage in seagrass beds
at night. The presence of rock or reef habitat with adjacent dense seagrass beds may
support more fish than either habitat in isolation.
A number of fish of recreational and commercial value were observed in the study area
including blue-striped grunts, grey snappers, saucereye porgies, hogfish and black
rockfish. Blue-striped grunts, particularly juveniles, were very abundant in the proposed
fill area. The large numbers of grunts and the presence of at least three cohorts suggests
the area is an important rearing ground for blue-striped as well as other grunts. Grey
snappers, on the other hand, a common species observed in inshore waters, was not
abundant in the study area. The observation of 10 saucereye porgies while a small
number compared to grunts and parrotfish species, is significant. The saucereye porgy is
a solitary species observed occasionally in inshore waters. The frequent observation of
saucereye porgy in reef and vegetated sand habitat during fish and other surveys of the
study area shallows suggests densities are high in the proposed fill area. Even greater
numbers of hogfish, mainly juveniles were observed as well. Hogfish also a solitary
species was observed during all surveys of reefs and often seen foraging over vegetated
sand areas. Twelve individuals, including 10 juveniles were counted on reef habitat
during fish surveys. While juvenile hogfish are observed occasionally in protected bays
and shore of inshore waters, the number of individuals observed in the study site appears
higher than usual. Two black rockfish were observed, one at the base of reefs and the
other along the breakwater wall on the east side of the study area. The individuals
observed were juveniles. Black rockfish mature at 60 cm TL or greater and the
individuals observed were 35 – 40 cm approximately (Fishbase, 2012). Although only
two individuals were observed, the sightings of a few juvenile black rockfish in the study
area is significant. Adults commonly occur in reef areas, particularly along the outer
edge. Despite their apparent abundance in Bermuda, adults are only seen occasionally
and often individually during snorkel and dive trips to the outer edge (personal
observation). Thus the sighting of one or two individuals during a dive survey for a
solitary species suggests the species is common in the area. Also, there is some anecdotal
evidence that black rockfish juveniles use inshore waters. While not commonly observed
in all areas, juvenile black rockfish have been seen on occasion on the outside of the
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North Basin at Dockyard, along the shores of Cambridge Beaches and outside of Elys
Harbour (personal observation). Inshore bays and shores with suitable reef environments
may serve an important role as rearing grounds for black rockfish.
Some fish species observed in the study area are protected by legislation in Bermuda. All
parrotfish species are protected by the Fisheries Act 1972 and the Fisheries (Protected
Species) Order 1978 where the taking of any parrotfish species is prohibited. It is
important to note that taking does not only refer to fish removal by fishing but also
injuring, killing or destroying fish by any means. A large spotted eagle ray was observed
at the northern boundary of the proposed fill area near the entrance to the South Basin.
The spotted eagle ray is protected by the Bermuda Protected Species Act 2003 and the
Protected Species Order 2012 in which the spotted eagle ray is listed as vulnerable. The
Protected Species Act not only protects listed species from intentional harm but also
protects critical habitat.
The discussion so far has referred to fish counts from surveys (Table 2). An estimate of
total fish abundance for the study area is shown in Table 3. While the numbers provide an
approximation of how many fish of each species observed that the habitat may support,
the numbers should be viewed with some caution. Extrapolating the numbers observed to
a larger area assumes the distribution observed can be applied to areas of similar habitat
where no surveys were conducted. The accuracy of estimates varies with the patchiness
of fish distributions. The more patchy the distribution of an individual species, the lower
the accuracy and the larger the area required to provide a reasonably accurate estimate of
fish abundance. The best way to assess accuracy is to replicate surveys and provide a
measure of variability. However, the effort required to replicate surveys in each habitat
would be large and difficult given the small areas occupied by some habitat types. Such
an undertaking seems beyond the expectations for an environmental assessment. Given
the importance of accuracy to any abundance estimates and the difficulty in attaining
meaningful measures of variance, density estimates may be a more useful measure for
comparison. That being said, the lack of comparative data for fish abundance in Bermuda
inshore waters stratified by habitat type limits interpretation of fish abundance data and
would be worthy of some future attention.
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Table 2. Fish counts by species within seagrass, coralline algae and reef habitats

Fish Family
Grunts

Species

Blue-striped
French
tomtate
Other
Croakers
Croaker
Snappers
grey snapper
yellow tail
Squirelfishes
squirelfish
Porgies
Bream
Pinfish
saucereye porgy
Parrotfishes
striped parrotfish
redband parrotfish
Green
Wrasses
slippery dick
Hogfish
spanish hogfish
Other
Sea bass
black rockfish
butter hamlet
foureye
Butterflyfishes butterflyfish
spotted
butterflyfish
Damselfishes
seargent major
damselfish
Gobies
bridled goby
Other
Goatfishes
spotted goatfish
Lizardfishes
snakefish
Surgeonfishes blue tang
doctorfish
Trunkfishes
scrawled cowfish
Jacks
blue runner
Fry
Fry
Shrimp
mantis shrimp

GT
juv all
3
3

36

36

1
2

5

Habitat
GH
C
R
Total
juv all juv All juv
All
juv
all
2
2
250
559
255
564
170
264
170
264
250
317
250
317
50 50
6
6
92
92
4
4
4
4
11
11
3
3
42
42
10
11
20
20
8
10
3
131
3
131
2
36
2
36
20
20
6
6
10
12
10
12
1
1
2
2
2
2
6
6
9

9

20
13
3

20
13
3
26
4
16
2
13
7
2
4
250
1

21
4

2

16
2
13
7
2
2
250

1
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Table 3. Fish abundance estimates by species in seagrass, calcareous algae and reef
habitats

Fish Family
Grunts

Species

Blue-striped
French
tomtate
Other
Croakers
Croaker
Snappers
grey snapper
yellow tail
Squirelfishes
squirelfish
Porgies
Bream
Pinfish
saucereye porgy
Parrotfishes
striped parrotfish
redband parrotfish
Green
Wrasses
slippery dick
Hogfish
spanish hogfish
Other
Sea bass
black rockfish
butter hamlet
foureye
Butterflyfishes butterflyfish
spotted
butterflyfish
Damselfishes
seargent major
damselfish
Gobies
bridled goby
Other
Goatfishes
spotted goatfish
Lizardfishes
snakefish
Surgeonfishes blue tang
doctorfish
Trunkfishes
scrawled cowfish
Jacks
blue runner
Fry
Fry
Shrimp
mantis shrimp

GT
juv
36

GH
all
36

juv
82

all
82

Habitat
C
juv all

R

25
10
89
51
58
24
440
114
75
19
46
3
4
7
17

Total
juv
all
641 1,337
379
631
523
678
2,476 2,476
80
80
25
10
89
63
58
24
10
440
7
114
75
19
42
87
3
4
7
17

48

48

48
45
10

48
45
10
490
81
59
4
57
15
4
46
523
22

juv
all
523 1,219
379
631
523
678

429 429 2,048 2,048
80

80

12
24
10
7

42

60

42

430
81

42

59
4
57
15
4
4
523
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Estimates of Macrobenthic Invertebrate Abundance
The densities of invertebrates were calculated as counts per 100 m2 (Table 4). The macroinvertebrates observed included sea pudding, Cassiopea and spiny lobster (Panulirus
argus).
Sea pudding were abundant in areas where their preferred sand habitat was present. They
were abundant in sand (S), algal (A) and habitats with calcareous algae (C, MGC) where
patches of sand were common. Sea pudding were present in R1 and not in other reef or
rock habitats. Sand pockets occurred at the base of the rock habitat in R1. Numbers of
sea pudding were lower in seagrass beds (GT, GH) where patches of open bare sand were
rare. Sea puddings were most abundant in the deep water calcareous algae habitat. The
substrate in deeper waters was dominated by mud mixed with sand and shell hash. The
upside down jellyfish, Cassiopea, was only observed in this habitat and at high densities.
Some evidence of lobsters living in rock habitat in the shallows was observed in spring
and summer months. Observations were restricted to large rocks nearshore in habitat
GT4. One rock in particular contains a large undercut against the sand substrate. One
small lobster was observed in a rock hole on this reef and 8 abandoned lobster shells
completely intact, assumed to be recently molted individuals, were observed at the base
of the reef in the undercut. The observations were made on June 15 and only one shell
was seen in the same location one month earlier. Seven of the shells were of adult size
and one was a juvenile. These observations suggest there were at least 9 lobsters living in
the shallows of the study area.
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Table 4. Density of benthic invertebrates in each habitat type (#/100 m2)

Polygon
A1

sea pudding
(Isostichopus)
2.165

C1
C2
C3
Total

2.442
0.000
7.692
1.528

GH1
GH2
Total

0.000
0.551
0.493

GT1
GT2
GT3
Total

0.000
1.956
0.000
0.903

MCAL1

0.000

MGC1
MGC2
MGC3
Total

0.000
3.766
2.853
3.207

MSA1

0.000

R1
R2
R3
Total

4.240
0.000
0.000
2.495

S1
S2
S3
Total

4.077
0.000
2.569
1.717

B1

0.000

upside down
jellyfish
(Cassiopea)

24.862
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Estimates of Number of Green Turtles Feeding in the Study Area
Turtle surveys were conducted on 11, 16 and 27 July at Inside Dockyard, Outside
Dockyard, Cowground Flats and Vixon Flats. Examples of survey transects are shown for
27 July 2012 in Figures 7 and 8. Turtle densities Inside Dockyard was very similar to
Outside Dockyard at 94.59 turtles per km2 versus 104.37 per km2 (Table 5). These values
were similar to turtle densities observed at Vixen Flats at 104.8 0 per km2 whereas
densities at Cowground Flats were approximately 80% higher at 185.37 per km2.
However, the ease of viewing turtles at Vixen and Cowground Flats compared to
Dockyard may have biased numbers at the former sites to the upside. Turtles were easier
to observe at Vixen and Cowground Flats due to the shallow waters and the consistent
white sand backdrop.
Turtle counts by Bermuda Zoological Society using net surveys averaged 8.5 turtles for
Vixen Flats and 10.1 turtles per net haul for Cowground (Bermuda Turtle Project, 2009).
There have been 615 net hauls for turtles at 37 sites in Bermuda between 1992 and 2011
(Bermuda Turtle Project). A single net survey was conducted Inside and Outside
Dockyard in May 2009 reporting 6 and 5 turtles. In both surveys only half the net length
was used thus yielding 12 and 10 turtles per net haul respectively.
The data from this study supports the findings from previous net surveys conducted by
the Bermuda Turtle Project. Turtle densities at Inside and Outside Dockyard sites are at
the high end of the scale for Bermuda. All turtles observed where green turtles, Chelonia
mydas.
Table 5. Turtle counts and densities for Dockyard and other areas
Site
Inside Dockyard
Outside Dockyard
Cowground Flats
Vixen Flats

Turtle Count
4.33
4.00
10.33
5.67

Turtles/km
1.89
2.09
3.71
2.10

Turtles/km2
94.59
104.37
185.37
104.80
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B

A

Figure 7. Turtle survey tracks on 27 July 2012 at Vixen Flats (A) and Cowground Flats
(B).

C

D

Figure 8. Turtle survey tracks on 27 July 2012 for Inside Dockyard (C) and Outside
Dockyard (D).
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Water Quality Parameters
Secchi disk measurements took place on 11, 19 and 28 of July, 2012. All three days
exhibited winds less than 8 knots and were sunny clear days. Secchi depths for the Great
Sound averaged 9.27 + 1.193 m and ranged from 7.9 to 10.1 m. By comparison,
measurements for Inside South Basin Dockyard were less averaging 6.80 m + 0.173 and
ranged from 6.7 m to 7.0 m.
Table 6. Secchi Disc Measurements
Location
Great Sound
Great Sound
Great Sound
Inside Dockyard
Inside Dockyard
Inside Dockyard

Date
11-Jul-12
19-Jul-12
27-Jul-12
11-Jul-12
19-Jul-12
27-Jul-12

Time
10:24 AM
1:30 PM
10:05 AM
10:55 AM
2:28 PM
11:00 AM

Secchi Depth (m)
10.1
9.8
7.9
6.7
6.7
7.0

Mean

S.D.

9.27

1.193

6.80

0.173

The values measured for the Great Sound are comparable to previously reported values.
The Bermuda Inshore Waters Investigations (BIWI) reported values for the Great Sound
sampled monthly from June 1977 to August 1978 averaging 7.49 m and ranged from 5.0
to 10.0 m. The values recorded in this study are in the upper end of the range reported by
BIWI. Most likely the higher values are indicative of the calm and sunny conditions
selected for sampling. Not only were viewing conditions optimal but the calm waters
promoted sediment settlement and minimal resuspension.
The Secchi depth values for Inside South Basin Dockyard were 26.6% less on average
than values in the Great Sound. The enclosed character of Dockyard waters and the
frequent ship, tugboat and barge activity within South Basin are apt to cause more
frequent sediment resuspension and less flushing or dilution than in the Great Sound. The
reported values are at the high end of values reported by BIWI for Castle Harbour and St.
Georges Harbour, both harbours known for high sediment loads.
Secchi depth is a measure of water transparency and corresponds to a water depth where
18% of surface light is received. The transparency of coastal waters is particularly
important to seagrass, a protected species here in Bermuda, as their distribution and
potential for growth is limited by light availability. In fact, the Secchi disc depth is a
rough indicator of the maximum depth seagrasses can grow. Despite lower light
conditions in South Basin Dockyard compared to the Great Sound, the 6.80 m Secchi
depth is well below the average depth of the proposed fill area indicating that sufficient
light is available in these shallows for seagrasses to grow without impedance. The fact
that moderate to dense beds of three species of seagrass were observed in these shallows
supports this conclusion.
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Water temperature data was recorded with a dive computer (Suunto Zoop) on dive and
snorkel surveys (Table 7). Water temperature Inside Dockyard ranged from 18.5 oC in
late February to 27.7 oC in mid July. Compared to Bermuda Weather Service (BWS)
daily water temperature data for Bermuda inshore waters, temperatures Inside Dockyard
were within 1.3 oC of BWS data tending to be lower than BWS data in winter and spring
and higher in summer. Studies conducted by BIWI showed inshore waters with more
restricted exchange tended to have lower water temperatures than offshore waters in
winter and higher water temperatures in summer. Inshore waters are often 1-3 oC warmer
at the height of summer than offshore. Also, the more restricted the inshore basin, the
greater the difference (Morris et al., 1977). The greater range of water temperatures
between February and July 2012 Inside Dockyard compared to BWS data suggest the
study site is more restricted in water exchange than average inshore waters. However, the
small temperature difference between inside Dockyard and BWS data and the consistent
temperature with depth inside Dockyard (personal observation) suggests the Dockyard
basin is well flushed. Waters within the Dockyard basin are expected to be well flushed
given the large opening at its entrance, the presence of two other locations of water
exchange at either end of the basin and the lack of a shallow sill. Observations of a
sediment resuspension event where two tug boats towed a British naval ship out of the
main entrance of Dockyard support this view. The plume originally isolated to the main
channel of Dockyard basin, spread within 1 hour to the South Basin including the
shallows and was completely clear within 24 hours based on Secchi disc measurements.
Water quality within the South Basin Dockyard is affected by sediment resuspension due
to tug boat and other shipping activity within the basin and may also be influenced by
cruise ship arrival and departure outside of Dockyard. Dive surveys two hours after tug
boat activity described above showed settlement of fine sediments on algae, grasses and
corals within the study area. Secchi disc measurements before and soon after the
resuspension event showed a decline from 21.0 m to 10.0 m within the study sight.
Observations by diving showed visibility was equally poor in the deep and shallow
portions of the study area. Clearly these resuspension events reduce light reaching algae,
grasses and corals for many hours after tug boat activity. The degree to which these
events influence primary production and health of marine biota depends on the frequency
of tug boat like events in the study area.
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Table 7. Water temperature data

Date
29-Feb-12
2-Mar-12
15-Mar-12
17-Mar-12
9-Apr-12
19-Jun-12
10-Jul-12

Water Temperature (oC)
Bermuda
Weather
Inside Dockyard
Service
18.5
19.3
18.7
19.5
19.0
20.3
19.7
20.3
19.0
19.3
24.7
25.4
27.7
26.6

Difference
0.8
0.8
1.3
0.6
0.3
0.7
-1.1
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Summary
1. Corals and seagrass habitats cover 42% of the proposed fill area for the
commercial marine facility. The rock and reef habitat where corals occur
represents 6.4%, dense Thalassia 12.7%, dense Halodule with some Syringodium
15.1% and mixed seagrass and calcareous habitat 8.4% (Figure 4). Coral and
seagrass habitat was not present in the proposed marina footprint (Figure 6).
2. Habitat classes based on winter surveys included 11 habitat types (Figure 5 & 6)
including brown algae, seagrass with Thalassia, seagrass with Halodule,
calcareous algae, reef and rock, mixed seagrass and calcareous, mixed calcareous
and algae and sand. The proposed fill area was dominated by seagrass, algae and
sand habitats with significant amount of reef whereas the marina footprint was
dominated by calcareous algae habitat.
3. Fish abundance and diversity was greatest in rock and reef habitat with less
abundance and diversity in grass and algae habitat. The abundance of juveniles
appeared high compared to other inshore waters due to a variety of habitats and
the diversity of structures from reef, rubble piles, abundant large sea rods and
large complex Millepora heads.
4. A number of commercially and recreationally important fish and invertebrate
species were observed including spiny lobster, juvenile and adult hogfish, juvenile
porgies and juvenile black rockfish.
5. Visual counts of green turtles using boat transects found densities inside
Dockyard in the proposed fill area were similar to densities outside Dockyard and
Vixen Flats but less than Cowground Flats. These numbers confirm previous data
that suggest turtle densities are similar to other high density area for Bermuda.
6. Secchi disc measurements show light transparency in the waters inside Dockyard
was less than in the Great Sound most likely due to sediment resuspension from
tugboats and other commercial activity. However, the secchi disc depth was well
below the average depths in the shallows of the proposed fill area implying
sufficient light penetrated to the benthos to support seagrass and algae. The high
densities of seagrass and algae observed in the shallows support this view.
Otherwise, the open water exchange through the large channel into Dockyard, the
presence of two additional channels at the Eastern and Western end and the lack
of a sill suggests good flushing conditions in South Basin Dockyard. The
consistency of water temperatures inside Dockyard with waters outside support
this view.
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Green turtle and benthic surveys in Stock’s Harbor and the South Basin
of the Dockyard camber
Report by the Bermuda Turtle Project (Bermuda Zoological Society) and the
Benthic Mapping, Monitoring and Assessment Programme
(Department of Conservation Services)
September 2009
The seagrass meadows on the Bermuda Platform are known to support a resident
population of juvenile green sea turtles which has been the focus of a scientific study
spanning over 40 years. One of the first scientific investigations of green turtles on their
foraging grounds, this project continues today with the mission of understanding sea
turtle biology in order to promote both local and international conservation efforts.
Nearly 3000 green turtles have been captured in 40 locations across the Bermuda
platform by the project. All were tagged and released so that information can be obtained
on size structure of the population, sex ratios, genetic identity, growth rates, site fidelity,
and migratory patterns.
The Bermuda Turtle Project uses a modification of the turtle fishing method in which a
2000 foot long and 20 foot deep net, with a 4 inch mesh, is deployed around turtles on the
seagrass meadows. The area enclosed by the net is approximately 3 hectares. Snorkelers
enter the water and swim the perimeter of the net to catch turtles as they become
entangled. These turtles are then transferred to the research vessel for weighing,
measuring and tagging. Blood samples are also taken for hormone assays and genetic
analysis.
Sampling of sea turtle populations using the entrapment method was carried out at
Stock’s Harbor on April 20th 2009 and the South Basin in the Dockyard camber on May
1st 2009 by the Bermuda Turtle Project under the direction of Mark Outerbridge (Project
Coordinator). The seagrass transect surveys were carried out by the Benthic Habitat
Mapping Project in Stock’s Harbor on July 20th 2009 and in the South Basin on July 23rd
2009 by Drs. Sarah Manuel and Kathryn Coates.

Fig 1. Aerial image of the Bermuda Platform showing the location of both green turtle
survey sites.
©Bermuda Zoological Society

Stock’s Harbor set (or netting event):
Surveyed on April 27th, 2009 at 10:20 am (high tide was at 10:39 am). The entire 2000
linear feet of the net was deployed at this location. A total of 8 green turtles were caught.
Straight carapace lengths (notch to notch) ranged from 26.3 cm to 50.0 cm, and weights
ranged from 2.7 kg to18.8 kg. None of these turtles had been captured before by the
Project. An additional 2 green turtles were observed swimming within the net, but did
not become entangled.

Fig 2. Survey set for green turtles (red) and seagrass transect (yellow) in Stock’s Harbor
with an overlay of the proposed marina development.

South Basin set 1, inside the south arm of the Dockyard camber:
Surveyed on May 1st, 2009 at 10:30 am (high tide was at 2:44 pm). A point-to-point set
was made at this location in which half of the net was deployed. A total of 6 green turtles
were caught. Straight carapace lengths (notch to notch) ranged from 28.8 cm to 55.2 cm,
and weights ranged from 3.2 kg to 25.2 kg. None of these turtles had been captured
before by the Project.
South Basin set 2, outside the south arm of the Dockyard camber:
Surveyed on May 1st, 2009 at 1:55 pm (high tide was at 2:44 pm). A point-to-point set
was made at this location in which half of the net was deployed. A total of 5 green turtles
were caught. Straight carapace lengths (notch to notch) ranged from 31.1 cm to 53.7 cm,
and weights ranged from 4.6 kg to 20.4 kg. None of these turtles had been captured
before by the Project.
The currents and the geography of this Dockyard set did not allow for the usual
deployment of the full length of the entrapment net, however by combining each of the
half sets (as illustrated in fig 3) the full set was accomplished. A total of 11 green turtles
were therefore caught within the 3 hectares of water enclosed within the combined sets.

Fig 3. Survey set for green turtles (red) and seagrass transects (yellow) in the South Basin
of the Dockyard camber.

The straight carapace lengths of green turtles that have been caught at first observation by
the Bermuda Turtle Project since 1992 range from 22.3 cm to 81.0 cm, (average of 48.8
cm). The weights range from 1.0 kg to 86.2 kg (average of 20.3 kg). Typically an
average of 5 turtles is caught each time the net is deployed. All of the turtles captured in
Stock’s Harbor and Dockyard fell within the size and weight ranges of green turtles
reported in the Bermuda Turtle Project’s large dataset, and all deployments yielded a
greater number of turtles than the Project average. This latter result suggests that these
two inshore locations have more resident green turtles, (the Dockyard site appears to have
more than twice the number), than the other study locations frequented by the Bermuda
Turtle Project (see fig. 6 in the appendixes.) Recapture data suggest that green turtles in
Bermuda show fidelity to specific seagrass meadows, as the vast majority of the Project
recaptures occur at the site of previous capture. In light of this fact, the turtles in both
Stock’s Harbor and the South Basin of the Dockyard camber would therefore remain in
an area that would put them in a higher risk for injury due to collisions with boats and
rotating propellers should the development proposals be granted in these locations (see
fig. 2 above & fig. 8 in the appendixes.) Detailed records for the last 25 years exist
reporting the number of sea turtles that have been found floating or washed ashore dead
or in a weakened/injured condition within Bermuda’s territorial waters (mostly in nearshore or in-shore waters.) Of the 114 turtles for which the probable cause of the
stranding could be determined, over one third involved boat collisions or propeller
injuries, suggesting that this is a significant cause of mortality and harm for Bermuda’s
resident sea turtles.
Benthic Surveys
The Benthic Habitat Mapping Project surveyed Stock’s Harbor on Monday 20 July 2009.
A 50 meter transect line was laid out in a southerly direction starting at 32° 22.297’ N,
64° 41.261’ W (see fig. 2) which falls under the foot print of the proposed marina. The
placement of the starting point for the transect line was random, but known to be within
the confines of footprint of the proposed marina. The depth along the transect line was
12-14 feet. Manatee grass (Syringodium filiforme) was present along the entire 50 meter
transect line and for at least 15 feet on either side of the line, the limit of visibility. Some
of the manatee grass was short, indicative of turtle grazing. There was a second species of
seagrass, Halophila decipiens, present in very small patches along the transect line. The
percent cover of seagrass was recorded in ten 0.5 meter 2 quadrats which were distributed
randomly along the 50 meter transect line. S. filiforme was present in 9 of 10 quadrats and
the percent cover ranged from 5-25% of the quadrat. H. decipiens was present in 6 of the
10 quadrats and the abundance in those quadrats was sparse, (i.e. less than 5% cover.)
Red and calcareous green algae were present in every quadrat and together with the
seagrass form a benthic environment with a fair amount of structural complexity. The
area surveyed was a rich, diverse complex habitat. Seagrass and calcareous green algae
contribute oxygen to the water helping to maintain water quality in the area.
The sediment along the transect line was very fine which suggests that water flow along
the bottom in that area is not high. As the sediment is so fine any disturbance during the
construction phase of the marina and from boat traffic could re-suspend the sediments

which would reduce the water clarity and in turn reduce the amount of light reaching the
bottom. The marina itself and the boats tied to it will also reduce the amount of light
reaching the bottom. In Bermuda, Syringodium requires approximately 45% of the
photosynthetically active radiation (PAR) (light) to reach the bottom in order to grow.
The preliminary measurements suggest that at this location PAR is already very close to
this value so anything that further reduces the amount of light reaching the bottom will
stress the seagrass and may cause it to die in this area.
The Benthic Habitat Mapping Project also surveyed the South Basin at Dockyard on
Thursday 23 July 2009. Three 50 meter transect lines were laid out. The starting point for
the first two transect lines was 32° 19.215’ N, 64° 50.260’ W and 32° 50.146’ N, 64°
50.206’ W for the third transect. The first transect ran in a southerly direction from the
starting point and the second and third transect lines ran in a northerly direction from the
starting point (see fig. 3.) Along each 50 meter transect the percent cover of seagrass,
calcareous green algae, (Caulerpa, Laurencia, Dictyota), sponges and hard and soft
corals was recorded using ten 0.5 meter X 0.5 meter quadrats. All of the quadrats were
distributed randomly along the line. Environmental parameters including oxygen,
salinity, conductivity, turbidity and light attenuation were also collected and are available
upon request.
The area surveyed was a mixed seagrass bed with moderate cover of calcareous green
algae. Thalassia testudinum was found in shallower areas as a monoculture, at slightly
deeper depths the beds were a mix of Syringodium filiforme and Halodule sp., but at
intermediate depths there were patches of T. testudinum interspersed in the S. filiforme
and Halodule sp. (fig. 4). At the maximum depths surveyed the benthic macroflora was
dominated by calcareous green algae. Turtle grazing was evident in patches of T.
testudinum (fig. 5).
Transect 1:
The depth along the transect line was 2.74 – 3.05 meters. Seagrass (Syringodium filiforme
and Halodule sp.) and calcareous green algae (Halimeda, Udotea, Penicillus,
Acetabularia and Neomeris) were present along the length of the 50 meter transect line
for at least 6 meters on either side of the line, the limit of visibility. T. testudinum was
present in the last few metres of the transect line; this was the slightly shallower most
southerly end of the transect line. S. filiforme was present in all 10 quadrats and the cover
ranged from 5-25% of the quadrat whereas Halodule sp. was only present in 5 of the 10
quadrats and the cover ranged between 5-50% of the quadrat. T. testudinum was not
present in any of the randomly distributed quadrats. Calcareous green algae were present
in all 10 quadrats and the percent cover for all the calcareous green algae in each quadrat
generally ranged from 25-50%.

Fig 4. Mix seagrass on transect 1 at the South Basin in the Dockyard camber.

Transect 2:
The depth along the transect line was 3.05 – 6.09 meters. From 0-29 meters there was a
mix of seagrass (Syringodium filiforme and Halodule sp.) and calcareous green algae
along the transect line but from 29 – 50 meters the predominant flora was calcareous
green algae and there was no seagrass. This may have been a factor of depth as it was a
bit deeper towards the north end of the transect. T. testudinum was not present along this
transect. S. filiforme was present in 9 of the 10 quadrats and the cover ranged from 2575% of the quadrat whereas Halodule sp. was only present in 6 of the 10 quadrats and the
cover was always less than 5%. Calcareous green algae were present in 6 of the 10
quadrats and the percent cover of all the calcareous green algae in each quadrat was
variable, in 3 quadrats there was less than 5% cover, and in the other 3 quadrats it ranged
between 5-50%.
Transect 3:
The depth along the transect line was 1.20-2.74 meters. T. testudinum was present along
the length of the line except in one small area where the substrate was rock. S. filiforme
was patchily distributed along the line and there was some Halodule sp. at the north end
of the transect. There was evidence of turtle grazing in this area, (i.e. patches T.
testudinum with very short-cropped shoots.) At the north end of the transect, which was
very near the edge of the bed, there were exposed rhizomes. These exposed areas did not
resemble the usual effects of turtle grazing so it is believed that eagle rays or another
piscine infaunal feeder (such as hogfish) might frequent these beds. T. testudinum was

present in 9 of the 10 quadrats and the cover ranged from 25-75% of the quadrat whereas
S. filiforme was only present in 2 of the 10 quadrats and the cover was less than 5%.
Calcareous green algae were present in 5 of the 10 quadrats and the percent cover of all
the calcareous green algae in each quadrat was 5% cover or less.
Fig 5. Grazed turtle grass on transect 3 at the South Basin in the Dockyard camber.
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PURPOSE OF THE DOCUMENT
In order to mitigate a potential impact on material of historical importance, this document
presents the results of the visual survey conducted in the areas of South Basin and to the
South and West of the South Basin breakwaters, at the Royal Naval Dockyard. The
primary goal of the project outlined in this document was to carry out a visual cultural
heritage assessment (CHA) to assist in the decision making process regarding the
development of a new Marina and Commercial Marine Facility. The document identifies
the locations associated with cultural material that could be affected by the proposed
project. It should be emphasize that this survey was only visual in nature and no attempt
was made to perform test dredging or other more invasive sub-bottom testing to identify
material that could potentially be buried in the sediment.
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INTRODUCTION
In late July 2010, Dr. Edward Harris, executive director of the NMB, held a meeting to
design a cultural heritage assessment of the areas of the South Basin and to the South and
West of the South Basin breakwaters, at the Royal Naval Dockyard. The project was to
be directed by Piotr Bojakowski, a staff archaeologist/conservator at the NMB, and
conducted in collaboration with professors and students from the University of St. Mary’s
and University of Rhode Island, as well as volunteers associated with the NMB. The
project was to be carried out as a non-invasive visual survey aided by a side-scan sonar
device. The areas to be surveyed were defined as follows:

•

(Area A) 200m by 200m square inside the South Basin breakwaters inbetween the arms

•

(Area B) 780m by 420m rectangle immediately outside south breakwater
arm, covering approximately the area from the Magazine Island to Lodge
Point (Fig. 1).

Figure 1. Map of the Western Bermuda and the Royal Naval Dockyard, Ireland Island,
showing the areas of the survey project (Image from maps.google.com; modified by P.
Bojakowski)
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In coordination with the project director, the survey was divided into two parts. The first
part was carried out in association with professors James Allen and Rod Mather and the
students from USM and URI. The second part was conducted by NMB staff and
Bermudian volunteers. Over the course of the last week of July (July, 25-31) the USM/
URI team worked on four aspects of the project:
1)
2)
3)
4)

Survey of the South Basin inside the breakwaters (Area A)
Towed survey
Search for the aeroplane engine
First part of the survey of the historic moorings

During the second week of August (August, 9-17) the NMB staff and Bermudian
volunteers continued the work carrying out four subsequent aspects of the project:
1)
2)
3)
4)

Survey to the South-West of the South Basin breakwaters (Area B)
Side-scan sonar scanning of the seafloor
Visual inspection of side-scan anomalies
Second part of the survey of the historic moorings

The primary goal of the survey was to perform a cultural heritage assessment of both
areas of interest (Area A, and Area B) as a tool assisting in the decision making process
regarding the future development of a Marina and Commercial Marine Facility. The
report identifies all locations associated with cultural (defined here as “man-made”)
material that could be impacted by the proposed development. Due to the fact that the
survey was only visual, the results are limited only to the surface. No attempt was made
to perform test dredging or other more invasive testing to identify material that could
potentially be buried under the layers of bottom sediment. As such, the question of the
significance of these locations and potential cultural material not visible on the surface
remains largely unanswered. The report concentrates primarily on the description of the
finds, and only secondary on the restricted determination of significance.
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METHODOLOGY
The methodology of the project followed standard survey techniques and was dependent
upon the physical conditions and geographical constrains of both areas in question. i It
involved data recording using low-tech visual techniques of diver-oriented swimline and
towed searches, as well as high-tech remote sensing searches with side-scan sonar. For
these types of survey techniques, the most important aspect is to have a system to track
divers and the position of the boat; both of which were accomplished using boat’s GPS
system. All the measurements and sketches were recorded on polyester film (mylar®) on
dive slates. In addition, selected features discovered during the survey were photographed
with an underwater camera. It should be underscored that no object was recovered from
underwater, nor was any location dredged or sub-bottom tested.

AREA A

Being relatively small and well protected by the breakwaters, Area A was divided into 15
well defined 100 feet by 100 feet squares. These were marked with consecutive letters
(A, B, and C) followed by a number. The squares were surveyed visually underwater by
controlled swimlines with teams of divers along the bottom in East to West directions
(Fig. 2). Out of the 15 squares surveyed, only five yielded cultural material. The
remaining squares were sterile. Concurrently with the underwater survey of the Area A, a
visual land survey of the Magazine Island and the breakwaters was conducted.

Figure 2. Map of the Area A with the survey grid (Image from maps.google.com;
modified by P. Bojakowski)
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AREA B

The second part of the survey encompassed the Area B, located to the South and West of
the South Basin breakwaters (between the Magazine Island and Lodge Point). Due to its
size, the area was subdivided into longitudinal transects surveyed using a side-scan sonar
and diver tow-boarding in approximately North-East to South-West directions (Fig. 3).

Figure 3. Map showing the Area B with the survey longitudinal transects to the South and
West from the South Basin breakwaters (Image from maps.google.com ; modified by P.
Bojakowski)

Although a useful tool for detecting underwater anomalies, the side-scan sonar is limited
to what is physically present on the seafloor. The scanning parameters were set so that the
beams radiated on either side of the “fish” or the side-scan device producing a two-way
look of approximately 100 feet. It began from the outside most extent of the area (the
most South-Easter section) and moved inside by going back and forth in-between the
breakwaters and the opposite site of the bay. The side-scan device detected 48 potential
targets, which were entered into the GPS as unknown anomalies. At the time of the
scanning, no interpretation was made. In essence, the team marked everything that looked
different from the otherwise flat bottom of the bay. The working assumption was that all
of these targets could potentially be associated with cultural features.
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Next, the survey moved into towed searches, deploying two divers simultaneously towed
behind the boat at approximately 2.5 knots. Due to the poor visibility, the team members
on tow boards had to dive to within eight feet of the sea floor in order to see any potential
cultural features. To stay within the designated transects the survey team used compass
bearings and the boat’s GPS system. Survey lines were generally straight, although the
team did not have access to hydrographic software normally required for submerged
CRM surveys of this scope. The tow board survey identified two targets, both of which
were made of metal.

Despite the limitations of navigational equipment and the diver’s visual range, the
coverage for any of the survey transects was nearly complete with allocated start and end
points. Table 1 presents the coordinates for the survey transects (see Fig. 10):

Table 1. Coordinates for the Systematic Survey Transects
Start

End

Lat.

Long.

o

64 50.214

o

64 50.231

o

64 50.253

o

64 50.273

o

64 50.296

o

64 50.316

o

64 50.339

o

64 50.367

Line 1

32 19.101

Line 2

32 19.104

Line 3

32 19.177

Line 4

32 19.122

Line 5

32 19.129

Line 6

32 19.133

Line 7

32 19.142

Line 8

32 19.146

Lat.

o

32 18.802

o

32 18.807

o

32 18.810

o

32 18.813

o

32 18.823

o

32 18.910

o

32 18.845

o

32 18.925

Long.

o

64 50.259

o

o

64 50.282

o

64 50.313

o

64 50.335

o

64 50.370

o

64 50.376

o

64 50.431

o

64 50.442

o
o
o
o
o
o
o
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All the targets identified during the survey were visually checked by divers. In this
process, geological features of the bottom could be eliminated, while potential cultural
material marked and mapped.

Finally, the team used a Royal Navy historic map entitled: “A chart showing the
anchorages, The Naval Arsenal, Ireland Island, Bermuda, surveyed in H.M.S Thunder,
1845-5” (Fig. 4). The map, also referred to as the “Thunder Chart,” has three historic
moorings identified as Royal Navy ships HMS Gleaner, HMS Ardent, and HMS
Weymouth, in the vicinity of the proposed development. All three are of historical
significance, with the latter used as a vicutalling hulk and Dockyard store ship from 1832.
In addition, a building still standing on the Magazine Island might be the same structure
as the one present on the chart.
After geo-referencing the chart and extracting the coordinates for the historic moorings,
the teams of divers visually inspected those locations for artifacts and other related
objects, which were mapped by bearings and distances from the point. Each mooring was
surveyed by divers using visual circle searches out to 80 feet away from the coordinates.

Figure 4. The Thunder Chart, The Naval Arsenal, Ireland Island, Bermuda (Image courtesy of
NMB)

8

South Basin Survey
Royal Naval Dockyard

RESULTS
Area A

In square A1, approximately 47 feet north of the seawall, there was a cut top of a plastic
barrel. North of the seawall, near the eastern boundary of the square (about 90 feet – 95
feet out), there was a block of concrete with rebar protruding out of it. Nearby, there was
also a large piece of pipe; while west of both of these features there was a metal barrel. In
square A2, approximately 100 feet north of the seawall and near the boundary with
square B2 there was a large historic anchor. It measured approximately 3 feet 6 inches in
length and having a stock of about 4 feet 6 inches wide. Scattered throughout the square
there were items such as: metal tank, a piece of metal pipe, a flat rectangular metal plate,
and two rounded metal plates. In square B1, there were several modern rubber tires and
two pieces of metal pipe. In square B2, there were two rubber tires, a metal plate with a
hole in the center, and a portion of another historic anchor. In square C2, there was what
appeared to be a large electrical conduit (approximately 6 inches in diameter) with an
electrical box still attached, a metal box with a hole in each side, a large rubber tire,
several bottles scattered over the bottom, and a cinder block (Fig. 5).

Figure 5. Map showing the Area A with the survey grid (Image from maps.google.com;
modified by P. Bojakowski)

9

South Basin Survey
Royal Naval Dockyard

Magazine Island

Along the shores of the Magazine Island, there were several large pieces of wood with
extremely corroded iron bolts, numerous corroded iron fasteners and plates. All this
material seemed to be washed ashore by winter storms. Along the breakwaters, there
were the remnants of a highly corroded capstan and machinery, as well as a system of
pulleys and roller. There were also old sections of chain incorporated into the breakwater
base (Fig. 6).

Figure 6. Map showing Magazine Island (Image from maps.google.com; modified by P. Bojakowski)
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Area B

Diver reconnaissance and visual search operations were successful in locating the
remains of several interesting features in this area. The team discovered a three-bladed
WWII aeroplane engine (32o 18.641, 64o 50.689). It measured 4 feet 2 inches in diameter,
with blades between 5 feet 8 inches and 5 feet 10 inches. One of the blades was broken
(Fig. 7, Fig. 8). It also has been reported that there was a box-like feature nearby.

Figure 7. Sketch of the aeroplane engine
(Drawn by USM/URI)

Figure 8. Photo of the aeroplane engine (Image courtesy of
USM/URI)
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Out of the 48 target points taken during the side-scan sonar survey, only 12 yielded
cultural objects of potential interest; the rest were rocks or reefs (Fig. 9). Table 2 outlines
these finds with their respective locations.

Point #

New ID

35

1

Table 2. Side-scan Sonar Survey Targets
Lat.
Long.
Description
o

32 19.100’

Section of a chain (about 30 feet long)
Metal sheets (unidentifiable) mostly buried
under the sediment

64 50.401’

o

64 50.359’

o

64 50.269’

o

64 50.431’

2

32 18.995’

37

3

32 19.100’

38

4

32 18.937’

39

5

32 18.979’

o

o

Small section of a chain

o

Parts of metal plates (buries in the sediment)

64 50.441’

o

64 50.421’

o

64 50.386’

o

64 50.363’

6

32 18.879’

53

7

32 18.924’

68

8

32 19.022’

71

9

32 19.094’
o

32 18.997’

o

Round drums (2 feet to 3 feet in diameter; 5.36.5 feet in length) partly buried

o

Pipe or tube (similar to the drum from the point
53); smaller in size

o

Bottles (some of them possibly historic)

o

Scrap metal

o

Parts of a floating dock (modern)

64 50.447’

o

64 50.492’

o

64 50.417’

75

11

32 18.987’

76

12

32 19.050’

Metal cable (unidentifiable), mostly buried with
only small section exposed

o

o

46

10

Bottles (some of them possibly historic)

o

o

36

73

o

64 50.359’

o

Unidentifiable metal object (possibly part of the
boat cabin or roof; appears modern)
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Figure 9. Map showing 12 target points identified during the side‐scan survey (Created
by S. Beattie)
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The tow board survey identified two potential targets, both associated with metal objects.
The first one, labeled as S-BKWTR 01 (32o 18.843, 64o 50.409), was located at the
corner of the third survey tract. It was identified as a metal strapping, approximately 3
inches wide and 4 feet long. The second one, labeled as S-BKWTR 02 (32o 19.031, 64o
50.234), was a rectangular feature, approximately 3 feet long, and probably metal (Fig.
10).

Figure 10. Systematic towboarding survey transects, targets and historic moorings (Image from
maps.google.com; modified by R. Mather & P. Bojakowski)
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Finally, using the geo-referenced “Thunder Chart” three historic moorings were identified
and located underwater by divers. These were the moorings associated with HMS
Weymouth (64o 50.46, 32o 18.98), HMS Gleaner (64o 50.398, 32o 18.945), and HMS
Ardent (64o 50.214, 32o 18.781).

At the HMS Weymouth mooring, four cultural features were discovered. These included
two cone-shaped and two cylindrical objects, each between 60 and 80 feet from the
mooring. Bearings to these features were 150 degrees, 220 degrees, 310 degrees, and 350
degrees, respectively (Fig. 11, 12, 13, and 14).

Figure 11. Metal, cylindrical object with
rectangular opening (Distance 36 feet,
Bearing 310 deg.)

Figure 12. Metal, cylindrical object (Distance
46 feet, Bearing 350 deg.)
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Figure 13. Iron, conical shaped object
(Distance 67 feet, Bearing 150 deg.)

Figure 14. Iron, conical shaped object
with two rectangular holes (Distance 55
feet, Bearing 220 deg.)

At the HMS Gleaner mooring, the survey identified two possible cultural features, both
of metal. None of these was deemed to warrant further investigation.

At the HMS Ardent mooring, there were several sections of large chain. The links were
square in cross-section, about 4 inches by 4 inches, and measured 3 feet in length. At one
point, the chain reached a large ring and split into three other chains. Two of these were
long and continued for at least 100 feet before they disappeared under the sediment. Each
fragment by itself measured at least 100-150 feet in length (Fig. 15). In the close vicinity,
there were also some isolated and concreted piles of smaller chains. In addition, the
whole mooring was covered with small chunks of coal.
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Figure 15. Chain fragment form the mooring of HMS Ardent (Photo by
P. Bojakowski)

CONCLUSIONS AND RECOMMENDATIONS
The visual survey of the South Basin and to the South and West of the South Basin
breakwaters, at the Royal Naval Dockyard, established the locations of a number of
cultural features of diverse significance. These include:
1. Within the Area A, the survey identified a historic building (on the Magazine
Island) and two objects, namely the anchors, which could be of a historic interest.
Since at present these are not associated with any known shipwreck, they are out
of context with no need to be fully excavated.
Recommendation: Devise a plan to record and protect the building. Relocate the
anchors to protect them from the development.
2. Within the Area B, the survey identified a WWII three-bladed aeroplane engine,
small pockets of bottles, sections of chain, fragments of metal sheets, and some
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other isolated iron objects. Except of the engine and bottles, these do not warrant
further investigation or excavation.
Recommendation: Due to significant historical interest, the engine should be
relocated outside the boundaries of development while the bottles can be collected
and stored at the NMB.
3. Regarding the historic moorings, only the HMS Weymouth and HMS Gleaner are
within the area of planned development, whereas the HMS Ardent is located
outside the boundaries. Overall, a significant impact on material associated with
these locations appears unlikely. Nonetheless, given the fact the survey was only
visual, hence restricted to what was physically present on the sea floor, there was
no way to assess what might be buried under the seafloor. Without a full-scale
geophysical survey utilizing sub-bottom imaging systems, there is a reasonable
chance that buried cultural material could be encountered during the construction.
Given the historic use of the South Basin for the repair, maintenance and
replenishment of Royal Navy ships and the use of outside waters of the South
Basin as an important anchorage, a possibility of finding small shipwrecks dated
to as early as the development of the Dockyard in 1809 cannot be ruled out. Often
times, these shipwrecks might have fallen out of common awareness, and could
be associated with numerous other artifacts that were lost or discarded overboard
at the anchorage and mooring.
Recommendation: The two historic moorings within the development area should be
further evaluated using dredges to produce test pits around each of them.

Further Recommendations
It is strongly advised that a cultural material plan is developed and enacted to
preserve any structure (e.g. historic building on the Magazine Island) and artifacts
that are discovered as the development progresses. This plan should include but not
be limited to the following steps:
a. immediately halting the construction within the vicinity of the artifact or
disturbed shipwreck
b. contacting the National Museum of Bermuda to assess the cultural
material and to advise further course of action relating to the object(s)
c. scientifically and methodologically recording the artifact before it is raised
or relocated

Notes
i Green, J. 1990. Maritime Archaeology: A Technical Handbook. Academic Press: London
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Chapter 16: Coastal Reserve (COR)
Introduction
The Coastal Reserve zone and its adjoining inshore waters are designated pursuant to section
28 of the Act and are afforded protection by Heads of Protection A: Woodlands Protection,
C: Beach Protection, D: Cave Protection, E: Habitat Protection and F: Other Natural Features
Protection as set out in the Fourth Schedule of the Act (and any subsequent revisions).
The Coastal Reserve zone covers the coastline, cliffs, beaches, dunes, rock formations, trees,
vegetation, caves and islands which are important for their natural and scenic qualities. The
Coastal Reserve zone areas and their adjoining inshore waters also contain important flora
and fauna, nesting sites and habitats including longtail nests, seagrass beds, corals,
mangroves and salt marshes.
Bermuda comprises many islands which vary in size and are significant for their scenic and
environmental qualities. Some of the larger islands have permanent residences. This Plan
recognizes the importance of protecting these islands from overdevelopment and designates a
number of these islands as Coastal Reserve.
Global climate change will mean that Bermuda's coastline is increasingly at risk from wave
energy, storm surge, flooding and erosion. One of main purposes of the Coastal Reserve
zone is for it to act as a buffer or setback between the shoreline and development areas. The
boundaries of the Coastal Reserve zone take into account the wave energy, storm surge and
erosion risk at particular locations around the Island, the mean low and high watermark,
elevation, topography and shoreline type.
The Plan seeks to preserve and protect Bermuda's coastline and inshore marine environment
from inappropriate development, and to permit only limited coastal development, minor
siteworks, accessory structures, additions, conversions, and the demolition and rebuilding of
existing buildings within the Coastal Reserve zone. Conservation Management Plans shall
be encouraged in all coastal locations and required for certain development proposals.
Each proposal will be assessed against the policies of this chapter as well as the Department
of Planning's Coastal Protection and Development Planning Guidelines (2004) and any
subsequent coastal development guidance notes .

Objectives
COR (1) To protect and conserve the ecological, natural and scenic qualities of
Bermuda's coastal areas and islands
COR (2) To protect the coastal areas and islands from coastal erosion by
minimizing development within these areas and maintaining their open,
natural state
-109-
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General direction to the Board
The Board shall apply the Coastal Reserve zone policies and other relevant
policies of the Statement in a manner best calculated to achieve objectives
COR (1) and (2).

COR.1

Conservation Management Plan
COR.2

(1)

To determine the nature of management work that can be undertaken in a
Coastal Reserve zone, a Conservation Management Plan shall be required in
accordance with policies ENV.6 and ENV.8.

(2)

The Board may require the submission of a Conservation Management Plan
for any development proposal in a Coastal Reserve zone in accordance with
policies ENV .7 and ENV.8.

Development restrictions and regulations
Coastal development, marinas and boat maintenance facilities may be
permitted at the discretion of the Board provided the Board is satisfied that:-

COR.3

(a)
(b)
(c)
(d)
(e)
COR.4

(1)

Minor siteworks, accessory structures may be permitted at the discretion of
the Board provided the development is for one of the following purposes:(a)
(b)
(c)
(d)

(2)

the proposal cannot be sited within a development area beyond the
boundaries of the Coastal Reserve;
the proposal requires access to water and must be located adjacent to the
shoreline and/or attached to the land at or above the high water mark;
the minimum setbacks shall be 25 feet from a public road, 20 feet from
an estate road, 15 feet from a lot line, and shall be at the discretion of the
Board for the lot line defined by the mean high water mark;
the proposal complies with the provisions of Chapter 10: Coastal
Development, Chapter 6: Environmental Analysis and all other relevant
policies of the Planning Statement; and
the grounds in support of the application as submitted by the applicant
justify the exercise of the Board's discretion.

to accommodate a use which is strictly ancillary to an existing
development located on the same lot;
to provide access to the water;
to provide facilities necessary to further the enjoyment or recreational
use of the land; or
to provide facilities associated with a tourism development including but
not limited to recreational facilities, terraces, beach bars and restaurants .

For minor siteworks and accessory structures permitted in accordance with
sub-paragraph (1), the Board must be satisfied that:-110-
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(a)
(b)
(c)
(d)
(3)

the proposal is single storey in appearance;
the maximum height does not exceed 12 feet from the ground to the line
of the eaves;
the proposal does not exceed a site coverage of250 sq. ft.; and
the minimum setbacks shall be 25 feet from a public road, 20 feet from
an estate road and 15 feet from a lot line.

Notwithstanding sub-paragraph (2), the development regulations for minor
siteworks and accessory structures associated with a tourism development
permitted under policy COR.4 (1) (d) shall be at the discretion of the Board
provided that the size of the structure and its site coverage is kept to a
practical minimum.
A recreational cottage may be permitted at the discretion of the Board
provided the Board is satisfied that:-

COR.5

(a)
(b)
(c)
(d)
(e)

the recreational cottage is the only building on the lot;
the proposal is single storey in appearance and the maximum height does
not exceed 12 feet from the ground to the line of the eaves;
the proposal does not exceed a site coverage of 600 sq. ft;
the minimum setbacks are 25 feet from a public road, 20 feet from an
estate road and 15 feet from a lot line; and
the grounds in support of the proposal as submitted by the applicant
justify the exercise of the Board's discretion.

The conversion and/or demolition and rebuilding of an existing building into a
detached house may be permitted at the discretion of the Board provided that-

COR.6

(a)

the location, height and site coverage is similar to that of the existing
building and no additional site coverage or only a minor addition in
accordance with policy COR.7 is required to provide a good standard of
accommodation;
(b) the proposal is for the purpose of rehabilitating, upgrading or improving
the standard of development;
(c) the existing building is not a ruin and is constructed of stone, concrete
block or concrete;
(d) the proposal complies with the relevant development regulations of a
Residential 2 zone, the policies of Chapter 8, Design and other relevant
policies of the Statement; and
(e) the grounds in support ofthe proposal as submitted by the applicant
justify the exercise of the Board's discretion.

COR.7

( 1)

Minor additions to an existing building may be permitted at the discretion of
the Board and shall be limited to the maximum height of the existing building
and a maximum site coverage of250 sq. ft.
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(2)

Notwithstanding sub-paragraph (1), a minor variance may be permitted at the
discretion of the Board providing the Board is satisfied that the proposal
complies with the development standards of policy COR.9 and the grounds in
support of the application as submitted by the applicant justify the exercise of
the Board's discretion .

Access
COR.8

An application for a vehicular or pedestrian access through a Coastal Reserve
may only be approved if the Board is satisfied that:(a)
(b)
(c)
(d)

it is necessary for gaining access to a development area, the water or is
necessary for the enjoyment of the Coastal Reserve;
there is not a suitable alternative alignment located beyond the
boundaries of the Coastal Reserve;
the width of the access is kept to a practical minimum and the alignment
protects specimen trees and natural features, and minimizes site
excavation; and
the grounds in support of the proposal as submitted by the applicant
justify the exercise of the Board's discretion.

Development standards
COR.9

In the exercise of its discretion in accordance with policies COR.3 to COR.8,
the Board must be satisfied that:(a)
(b)
(c)
(d)

(e)

the scale, massing, siting, design and extent of development is
appropriate for its particular coastal or island location and sensitive to
the physical and environmental characteristics of the area;
the proposal will not cause measurable damage to any natural feature of
biological, ecological and geological importance;
any hard surfacing is kept to a practical minimum;
adequate provision is made during all phases of site preparation,
construction and operation, to protect the coastline and marine
environment from any activity which could have a damaging impact,
such as the deposit of excess material or disposal of any waste; and
adequate provisions are made to dispose of sewage, waste and storm
water in a manner that avoids any detrimental impact on the coastal
waters and marine environment, in accordance with the policies of
Chapter 12, Utility Services and Chapter 23, Water Resources.

Subdivision
CORIO

The subdivision of land within a Coastal Reserve zone may be permitted at
the discretion of the Board but only if the Board is satisfied that the proposal
complies with policies SDV.11 and SDV.14.
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Chapter 21: Historic Environment (HSC)
Introduction
Listed Buildings
Listed Buildings are designated pursuant to section 30 of the Act and the provisions of the
Act shall apply for the purpose of protecting the historic and architectural importance of
these structures. The Listed Building designation applies to those buildings, structures and
historic monuments approved by the Minister on October 2002 and any amendments made
thereafter.
Any development impacting a Listed Building shall be strictly controlled and the
appropriateness of such development shall be guided by the listing grade and the Department
of Planning's Listed Building and Historic Protection Area guidance notes. Listed Buildings
may be classed as Grade 'HM' or Historic Monument, Grade 1, Grade 2 or Grade 3 (see
Chapter 35, Definitions). The setting of a Listing Building is also important and
development must be carefully designed to avoid any detrimental impact on the building's
setting.
Historic Protection Areas
Historic Protection Areas are designated pursuant to section 31 of the Act and the provisions
of the Act shall apply for the purpose of protecting the historic, architectural or cultural
character of these areas. The Historic Protection Area designation applies to the historic
town centre of the Town of St. George and the Royal Naval Dockyard within which there are
high concentrations of buildings of significant historical and architectural value. The
designation also applies to historic fortifications and archaeological sites throughout the
Island. Development within the Historic Protection Areas shall be strictly controlled in order
to conserve Bermuda's rich historical and architectural heritage.
The historic town centre of the Town of St. George has the highest concentration of buildings
of significant historical and architectural value on the Island. It is of such importance that it
has been designated a World Heritage Site. Any proposal located within the Town of St.
George Historic Protection Area may be referred to the Historic Buildings Advisory
Committee, the Corporation of St. George and the St. George's Preservation Authority for
their review and comment.
The Royal Naval Dockyard comprises a unique collection of buildings developed over a
specific period in the nineteenth century and sited in an ordered fashion to establish the naval
presence on the Island. Any proposal located within the Royal Naval Dockyard Historic
Protection Area may be referred to the Historic Buildings Advisory Committee for its review
and comment.
Any development proposal located within the Town of St. George or the Royal Naval
Dockyard Historic Protection Areas shall be assessed in accordance with the policies of this
chapter, the policies of Chapter 8, Design, and the Department ofPlanning's Listed Building
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relevant Base Zone and Conservation Areas.

World Heritage Site
The Town of St. George and its related fortifications were designated a World Heritage Site
by the United Nations Educational, Scientific and Cultural Organization (UNESCO) in
December 2000. Any development proposed within the Town of St. George or impacting the
World Heritage Site shall be carefully assessed in accordance with the policies of this
chapter, the policies of Chapter 8, Design, the policies of the relevant Base Zone and
Conservation Areas, and considered in the context of the Historic Town of St. George and
Related Fortifications Management Plan 2000 (and any subsequent revisions).
In addition, any development proposed within the World Heritage Site buffer zone (lands
within the Town of St. George but not contained within the Town of St. George Historic
Protection Area) shall be assessed to ensure that the development integrates well into the
neighbouring areas, does not adversely impact the World Heritage Site and is compatible
with its location within the buffer zone of the World Heritage Site.
As part of the assessment process, any proposal that is located within the World Heritage Site
or the World Heritage Site buffer zone may be referred to the Historic Buildings Advisory
Committee, the Corporation of St. George, the St. George's Preservation Authority and/or the
World Heritage Management Committee for their review and comment.
Sites of Archaeological Significance
In order to conserve sites of archaeological significance and to ensure that archaeological
excavation work is conducted prior to development within a Historic Protection Area or
development affecting a Listed Building, a Preliminary Archaeological Assessment may be
required. The Preliminary Archaeological Assessment should evaluate the archaeological
significance of a site and the impact of any ground disturbing activities to be conducted on
the site, in accordance with the Department of Planning's Sites of Archaeological
Significance Guidance Note.
If, at the conclusion of the Preliminary Archaeological Assessment, the Board determines
either that the area or building has no substantial archaeological significance or that the
proposal will not have a substantial adverse impact on any archaeological resource, no
further review shall be required.
If, however, the Board determines that the area or building has archaeological significance,
and that the proposal will have a substantial adverse impact on an archaeological resource,
the applicant shall be required to submit an Archaeological Management Plan detailing the
archaeological works to be carried out in accordance with the Department of Planning's Sites
of Archaeological Significance Guidance Note. The Archaeological Management Plan
should be prepared by a qualified archaeologist or historian in accordance with professionally
recognised standards for cultural resource management and in consultation with the
Department of Planning.
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Objectives
HSC (1) To conserve buildings of architectural and historical importance
HSC (2) To conserve areas of special architectural, historical or cultural
significance
HSC (3)

To conserve sites of archaeological significance and to ensure that
archaeological excavation work is conducted prior to development

General direction to the Board
HSC.l

The Board shall apply the Historic Environment policies and other relevant
policies of the Statement in a manner best calculated to achieve objectives
HSC (1) to (3).

Historic Buildings Advisory Committee and other consultees
HSC.2

The Historic Buildings Advisory Committee may provide comments and
advice to the Board regarding any proposal submitted to it for review
including but not limited to proposals impacting a Listed Building or
structure, or located within a Historic Protection Area, World Heritage Site or
World Heritage Site buffer zone.

HSC.3

The Corporation of St. George, St. George's Preservation Authority and
World Heritage Management Committee may provide comments and advice
to the Board regarding any proposal located within the Town of St. George
Historic Protection Area, World Heritage Site and World Heritage Site buffer
zone, as appropriate.

Listed Buildings
HSC.4

Indetermining an application that affects a Listed Building or its setting, the
Board shall have regard to the provisions of section 30 of the Act and the
Board shall have the power to refuse planning permission if it considers that
the development would cause detriment to:(a)
(b)

HSC.5

the established historic or architectural importance of the building; or
the setting ofthe building within the property, including any
outbuildings.

(1) In determining an application that affects a Listed Building or its setting, the
Board shall ensure that the appearance, siting, layout, scale, design, materials
and details of development preserve and enhance the quality and character of
the special building and its setting in accordance with its listing grade.
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(2)

In detennining an application for the conversion or rehabilitation of a Listed
Building into a residential use, the Board shall have the discretion to vary the
requirements for private outdoor living space and/or communal open space
stated in Chapter 8, Design providing:(a)
(b)
(c)

the proposal incorporates benefits to the preservation of the Listed
Building;
the proposal provides a high standard of living accommodation and
residential amenity; and
the grounds in support of the proposal as submitted by the applicant
justify the exercise of the Board's discretion.

Historic Protection Areas
HSC.6

In determining an application located within a Historic Protection Area, the
Board shall have regard to the provisions of section 31 of the Act, and the
Board shall have the power to refuse planning permission if it considers that
the development would cause detriment to:(a)
(b)
(c)

the established historic, architectural or cultural character of the area;
the aspect, appearance or view ofthe area; or
a prospect or view from one or more parts of the area.

Town of St George Historic Protection Area
HSC .7

In amplification of policy HSC.6, in considering any application within the
Town of St. George Historic Protection Area, the Board shall be satisfied
that:(a)
(b)
(c)

(d)

setbacks are in general conformance with existing buildings on the
street(s) to which the building is visually related;
building frontages are similar to those of existing buildings and the
historic subdivision pattern of the area;
the physical attributes of buildings, including their setting, massing,
height, proportions, roof pitch, doors and windows, chimneys and other
elements preserve and enhance the historic character and defining
features of the surrounding area; and
materials employed in the development of an existing building are
traditional to its original exterior appearance or, if contemporary, are
compatible with its original exterior appearance.
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Notwithstanding the relevant provisions of Chapter 26, Residential and
Chapter 30, Mixed Use, development within the Town of St. George Historic
Protection Area shall comply with the following development regulations:-

HSC.8

(a)
(b)

the maximum building height shall not exceed three storeys; and
reflective glass shall not be permitted.

Royal Naval Dockyard Historic Protection Area
In amplification of policy HSC.6, in considering any application within the
Royal Naval Dockyard Historic Protection Area, the Board shall be satisfied
that:-

HSC.9

(a)
(b)
(c)

(d)

setbacks are in general conformance with existing buildings on the
street(s) to which the building is visually related;
building frontages are similar to those of existing buildings and the
historic subdivision pattern of the area;
the physical attributes ofbuildings, including their setting, massing,
height, proportions, roof pitch, doors and windows, chimneys and other
elements preserve and enhance the historic character and defining
features of the surrounding area; and
materials employed in the development of an existing building are
traditional to its original exterior appearance or, if contemporary, are
compatible with its original exterior appearance.

Notwithstanding the relevant policies of Chapter 28, Institutional and Chapter
30, Mixed Use, development within the Royal Naval Dockyard Historic
Protection Area shall comply with the following development regulations:-

HSC.IO

(a)
(b)
(c)

(d)

the maximum building height in the Institutional zone shall not exceed
two storeys;
the maximum building height in the Mixed Use zone shall not exceed
four storeys;
notwithstanding sub-paragraph (b), the Board shall have the discretion
to approve development to a maximum of five storeys where the
additional storey is contained within the attic or roof area of the
building; and
reflective glass shall not be permitted.

World Heritage Site and buffer zone
HSC.ll

(1)

In considering any application located within the Historic Town of St. George
and Related Fortifications World Heritage Site, the Board must be satisfied
that the proposal will not adversely impact the World Heritage Site and in so
doing shall give consideration to the Historic Town of St. George and Related
Fortifications World Heritage Site Management Plan 2000 (and any
subsequent revisions).
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(2)

In considering any application located within the Historic Town of St. George
World Heritage Site buffer zone, the Board shall be satisfied that:(a)

(b)

the height and massing of buildings do not adversely impact a prospect
or view of the Historic Town or the fortifications, and the proposal does
not occupy a ridge-line position that detracts from the character of the
Historic Town; and
the physical attributes ofbuildings, including their setting, form,
proportions, roof pitch, and other elements should reflect the "Bermuda
Image" and respect the character and visual integrity of the Historic
Town and its related fortifications.

Sites of archaeological significance
HSC.12 ( 1) The Board may require the undertaking of a Preliminary Archaeological
Assessment for any proposal impacting a Historic Protection Area or Listed
Building or any other site that is deemed to have archaeological significance.
(2)

A Preliminary Archaeological Assessment shall include but is not limited to
the following:(a)
(b)
(c)

HSC.13 (1)

(2)

details of the archaeological significance of the area or building;
details of the impact of any proposed ground disturbing activities on the
area or building; and
any other information detailed in the Department of Planning's Sites of
Archaeological Significance Guidance Note.

If, at the conclusion of the Preliminary Archaeological Assessment, the Board
determines that the area or building has archaeological significance and that
the proposal will have a substantial adverse impact on an archaeological
resource, the Board may require the submission of an Archaeological
Management Plan.
An Archaeological Management Plan shall include but is not limited to the
following:(a)
(b)
(c)
(d)

a plan identifying the specific portions ofthe site to be protected from
development;
details of the archaeological work that must be undertaken prior to
development;
details of the measures for the study and preservation of archaeological
resource(s) found within the application site; and
any other information detailed in the Sites of Archaeological
Significance Guidance Note.
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Subdivision
HSC.14

The subdivision of land within a Historic Protection Area or on a lot
containing a Listed Building may be permitted at the discretion of the Board
in accordance with policies SDV.l2 and SDV.13 but only ifthe Board is
satisfied that the proposal complies with all other policies of this chapter.
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Chapter 30: Mixed Use (MXD)
Introduction
The Plan supports the further development of three community centres at the Royal Naval
Dockyard, Southside and the Town of St. George to promote their increased vitality and
viability as places in which residents can live, work, play, shop, gather and recreate.
These community centres are designated as Mixed Use zones within which commercial uses
will be permitted and a variety of other land uses including residential, tourism, institutional
and coastal uses may be permitted. Developments which provide a mix of uses within the
same building or on the same site may also be permitted. Commercial uses shall normally be
required on the ground floors of buildings.
The Plan aims to optimise the use of land and to facilitate intensified growth within these
centres but in doing so all development proposals must demonstrate that careful
consideration has been given to the historic environment, traffic management, pedestrian
connectivity, preservation of residential amenity, and high quality design and landscaping.
In the case of Southside, careful consideration also needs to be given to any proposal's
impact on the Airport, aerial navigation and public safety.

Objectives
MXD (1) To support the further development of community centres at the Royal
Naval Dockyard, the Town of St. George and Southside
MXD (2) To encourage development which complements and contributes to the
historical significance and identity of the Royal Naval Dockyard and the
Town of St. George
General direction to the Board
MXD.1

The Board shall apply the Mixed Use zone policies and other relevant policies
of the Statement in a manner best calculated to achieve objectives MXD (1)
and (2).

Permitted forms of development
MXD.2 (1)
(2)

Commercial forms of development shall be permitted.
Marinas and boat maintenance facilities may be permitted at the discretion of
the Board in accordance with the policies of Chapter 10, Coastal
Development.
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(3)

Residential, tourism, institutional and social development, and group housing
may be permitted at the discretion of the Board provided that commercial uses
are included on the ground floors of buildings, unless the applicant can
demonstrate through grounds in support of the application that the
characteristics of the site and any existing development are such that no
reasonable form of commercial development can be provided on the ground
floor.

(4)

Industrial development, limited to light industrial development only, may be
permitted at the discretion of the Board .

Development standards
MXD.3

In assessing an application for development within a Mixed Use zone, the
Board shall be satisfied that:(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

the proposal will not detract from the amenity, environment or character
of the surrounding area;
the proposal supports the community centre by maintaining and
encouraging the development of retail, restaurant and service uses on the
ground floors ofbuildings;
the traffic generated by the proposal will not result in vehicle
congestion, parking or road safety problems;
the proposal provides for safe pedestrian access and connectivity and a
high quality pedestrian environment;
the proposal provides a high quality of design and landscaping;
the proposal is designed to enhance and be compatible with the character
of those areas that have historical or architectural significance;
the proposal takes into consideration the design principles for urban
areas (refer to policy DSN .5); and
any proposal on a site fronting the water is designed to enhance the
appearance and character of the foreshore, and where possible provides
public access to and along the foreshore.

Development regulations
MXD.4

All development regulations shall be at the discretion of the Board except:(a)
(b)
(c)
(d)

the minimum setback from a lot line shall be 15 feet in cases where the
lot line is shared by a site in a Residential zone;
any proposal for residential development shall meet the relevant
Residential Design Standards specified in Chapter 8, Design;
preference shall be given to the provision of underground parking and
shared facilities for parking, servicing and/or access in accordance with
the relevant policies of Chapter 11, Transportation and Parking; and
the matters specified in policies MXD.5 to MXD.8.
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Royal Naval Dockyard

MXD.5

Development within the Royal Naval Dockyard Mixed Use zone should
support the growth of the Royal Naval Dockyard as a self-sustaining livable,
historic community centre and visitor destination, and shall be subject to the
following provisions:(a)
(b)

the maximum building height shall not exceed seven storeys; and
development within the Historic Protection Area of the Royal Naval
Dockyard shall conform with the policies of Chapter 21, Historic
Environment, and the design principles for urban areas (refer to policy
DSN.5).

Southside
MXD.6

Development within the Southside Mixed Use zone should support the growth
of this part of Southside as a new urban community centre, and shall be
subject to the following provisions:(a)
(b)

the maximum building height shall not exceed seven storeys; and
the proposed land use, building height and design shall take into
consideration the proximity of the Airport and shall comply with the
policies of the Chapter 24, Airport Control Protection Area and
the design principles for urban areas (refer to policy DSN .5).

Town of St. George
MXD.7

Development within the Town of St. George Mixed Use zone should support
the Town of St. George as a historic community and World Heritage Site, and
shall be subject to the following provisions:(a)
(b)
(c)
(d)
(e)

(f)

the maximum building height shall not exceed three storeys;
development shall give careful consideration to the policies of Chapter
21, Historic Environment and the design principles for urban areas (refer
to policy DSN .5);
setbacks shall be in general conformance with existing buildings on the
street or streets to which the building is visually related;
building frontages shall be similar in width to existing buildings and the
historic subdivision pattern of the area;
the physical attributes ofbuildings, including their proportions, roof
pitch, materials, windows and doors, chimneys and other elements
should respect the historic character and defining features of the
surrounding neighbourhood and buildings; and
reflective glass shall not be permitted.
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Subdivision
:MXD.8

The subdivision of land within a Mixed Use zone may be permitted at the
discretion of the Board but only if the Board is satisfied that:(a)
(b)

the proposal conforms with the policies of Chapter 7, Subdivision; and
the grounds in support ofthe application as submitted by the applicant
justify the exercise of the Board's discretion.
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1.

Introduction

This document provides guidance and advice to the West End Development Corporation,
property owners, occupiers, agents, planning staff and advisory bodies on appropriate design in
the Royal Naval Dockyard Historic Protection Area.
The guidance notes apply to matters of design related to the development of existing buildings
as well as to the development of new buildings and the public realm.

2.

The Intent of Guidelines

Development regulations in the Bermuda Plan 2008 are prescriptive, that is, what shall be
required. Policies within the Plan include general principles which establish the philosophy of
development envisioned for Bermuda. Guidance notes contain general principles to assist in the
implementation of plan policies.
These guidelines are a complementary tool to assist users as to what is appropriate or
compatible in the Royal Naval Dockyard Historic Protection Area and for listed buildings located
therein. They are a framework for decision‐making amongst property owners, agents, and
development control officials. They are based on recognition of, and respect for:
a) The setting, views and vistas that provide the visual context of the Dockyard building
assembly;
b) The forms, features and materials producing a unique pattern of building that gives the
Dockyard its distinctive identity;
c) The essential character of each individual existing building;
d) The accommodation of new development that integrates well into the historic setting
and the specific site in which it is to be located.

3.

The Statutory Framework

Development in the Royal Naval Dockyard Historic Protection Area is governed by the
Development and Planning Act 1974 and the Bermuda Plan 2008. Sections 30 and 31 of the Act
give the statutory provisions for designating listed buildings and buildings in historic protection
areas.
Development also includes the installation of signs on buildings, and the Advertisement
Regulations Act, 1911 stipulates the nature and content of all such signs. General guidelines on
signs in the Royal Naval Dockyard Historic Protection Area are contained in this document.
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4.

The Bermuda Plan 2008

The guidance notes are pursuant to the Bermuda Plan 2008, Chapter 8 (Design), particularly the
Objectives and DSN.4 (Bermuda Image) and DSN.5 (Design principles for urban areas); Chapter
21 (Historic Environment), particularly HSC.6 (Historic Protection Areas), HSC.9, HSC.10 (Royal
Naval Dockyard Historic Protection Area), HSC.12 and HSC.13 (Archaeology) and Chapter 30
(Mixed Use), particularly MXD.5. Relevant sections of the Plan are reproduced verbatim in the
Appendix to this document. The Plan also provides development criteria and regulations for this
area.

5.

Related Guidance Notes

In matters of design in the Royal Naval Dockyard, reference (in addition to the statutory
instruments) should also be made to Development Control Guidance Notes: GN203 Alterations
or additions to Listed Buildings and/or buildings located within Historic Areas. This document
provides guidance on procedure for planning applications and what is considered appropriate in
the way of external alteration to buildings and, if listed, gives guidance on grades. However,
information on typical features of buildings is not relevant owing to the distinctive building
composition of the Dockyard buildings.
Of particular importance in Guidance Note: GN203 are the Guiding Principles for Treatment of
Historic Buildings. These principles are derived from UNESCO‐approved charters as well as the
U.S. Secretary of the Interior’s Standards for appropriate heritage conservation. As a tool in
design, they represent the preferred approach to maintaining, repairing and replacing historic
materials as well as designing new additions and making alterations. Reference to these
principles will be particularly useful when the repair and replacement of deteriorated features
are necessary and/or when alterations or additions to the property are planned for a new or
continued use:
a) Wherever possible, a historic building should be used as it was historically, or be given a
new use that requires minimal change to its distinctive materials, features, spaces, and
spatial relationships.
b) The special architectural or historic character of a historic building should be retained
and preserved. The removal of distinctive materials or alteration of features, spaces
and spatial relationships that characterize a property is discouraged.
c) Each historic building represents a physical record of its time, place, and use and therefore
any changes that create a false sense of historical development, such as adding
conjectural features or elements from other historic properties, are discouraged.
d) Changes to a historic building that has acquired special architectural or historic
significance in its own right should be treated as part of the special character of the
building and, where possible, be retained and preserved.
e) Distinctive materials, features, finishes, and construction techniques or examples of
craftsmanship that characterize a property should be preserved.
f) Deteriorated historic features should be repaired rather than replaced. Where the
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severity of deterioration requires replacement of a distinctive feature, the new feature
should match the old in design, colour, texture, and, where possible, materials.
Replacement of missing features should be substantiated by documentary and physical
evidence.
g) Archaeological resources should be protected and preserved in place (Note: The
Development Applications Board may require the undertaking of a Preliminary
Archaeological Assessment for any proposal impacting a Listed Building or Historic
Protection Area, as referenced in the Bermuda Plan 2008, Section HSC.12. Please refer
to Guidance Note GN 119: Archaeological Assessments.)
h) New additions, exterior alterations, or related new construction should not destroy
historic materials, features, and spatial relationships that characterize the Listed
Building. The new work should be compatible with the historic materials, features, size,
scale and proportion, and massing to protect the integrity of the property and its
environment, while being distinguishable from older work.
i) New additions and adjacent or related new construction should be undertaken in such a
manner that if removed in the future, the essential form and integrity of the Listed
Building and its environment would be unimpaired.

6.

Character Statement: R. N. Dockyard Historic Protection Area

The Character Statement for the Royal Naval Dockyard Historic Protection Area is a formal
statement of the specific character of the area, that is, the physical attributes that belong
uniquely to the Royal Naval Dockyard which, when taken together, constitute a distinct
environment. The statement presents an overall picture of this distinctiveness and therefore
does not itemize the full range of building types, building styles, and forms of expression.

6.1

Description

The Royal Naval Dockyard Historic Protection Area comprises an assemblage of defense works,
buildings, open spaces and connecting roadways, located in an area of approximately twenty‐
four acres at the outermost reach of Ireland Island. The defense works, which are organized
formally in three precincts known as the Land Front, the Western Rampart, and the Keep,
surround a large collection of structures originally associated with naval activity. Most
structures are in hard Bermuda limestone. Amongst the many buildings are landmarks of
national historic significance including the Casemate Barracks, the Great Eastern Storehouse
(the “Clock Tower” building), and the Commissioner’s House. The present character of the
Dockyard is the result of evolutionary changes in land use, culminating in institutional (Bermuda
Maritime Museum), recreational and commercial uses. Despite these changes, the Royal Naval
Dockyard Historic Protection Area continues to illustrate in a profound manner Bermuda’s
strategic role in Atlantic defense and trade in the nineteenth century.
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6.2

Character‐defining elements
a) Bastions and rampart walls in hard Bermuda limestone lining the southern, western and
northern extremities of the area, some portions containing gun emplacements;
b) A hard‐edged sea wall lining the eastern extremity of land, within which is a shipyard
slip and a ferry‐landing slip;
c) Two projecting piers encasing a body of calmed water, affording berthing of large and
small vessels;
d) Buildings in hard Bermuda limestone within the Land Front defense works, rectangular
in shape, with predominantly evenly‐spaced windows, barrel vaulted interior roofing for
defense purposes, and with flat or pitched exterior roofs, arranged asymmetrically;
e) Buildings in hard Bermuda limestone located between the Western Rampart and the
eastern waterfront, rectangular in shape, primarily one or two‐storey, large in scale,
symmetrical, with evenly‐spaced wooden windows (many with segmental‐arches),
pitched roofs (presently of corrugated material), some with special features including
towers, the assembly arranged in distinct, ordered groupings, and set back within
manicured front lawns;
f) Buildings in hard Bermuda limestone located within the Keep, comprising a dominant
central building (the Commissioner’s House), square in shape with a four‐sided
projecting verandah, various supporting structures, and fortifications structures;
g) Smaller support structures and sites of commemoration within each precinct;
h) Paved roadways, sidewalks and parking areas within landscaped borders and distinctive
surfacing where appropriate;
i) Green spaces for passive use;
j) A programme of way‐finding signage and specialized lighting.

7.

Guidelines for Development

In the context of the Character Statement, and in conformance with Sections HSC.9 and HSC.10
of the Bermuda Plan 2008, development including new buildings and additions to existing
buildings should adhere to the following design considerations:

7.1

Placement (setback)
Objective: To maintain the existing building/site relationship of the Royal Naval
Dockyard
Buildings should be placed on their site in a manner that is contiguous to the building
composition within its immediate surrounds and to which it will be visually related.
Where buildings generally abut or are very close to roadways, new buildings should be
placed in a like manner. Where buildings are located as pavilions set in landscaped
open space, with front, side, or rear open or green spaces, new buildings should be
placed upon the lot (or set back) in a manner that expresses the continuance of this
tradition. In general, new buildings should be placed with their primary entrances
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and/or shop fronts oriented to the road or to open spaces frequented by the public, so
as to encourage pedestrian activity. Doors and entrances should be directly accessible at
grade, that is, without the use of step or ramps as befits development of Dockyard as a
military site.

7.2

Height
Objective: To preserve the profile and silhouette of the Royal Naval Dockyard.
The maximum height is regulated in the Bermuda Plan 2008, that is, no development
shall exceed four storeys in the Mixed Use zone and two storeys in the Institutional
Zone. The Development Applications Board has the discretion to approve development
to a maximum of five storeys in the Mixed Use zone where the additional storey is
contained within the attic or roof area of the building. Any increase in height of an
existing building to these maximums should follow these criteria:
a) the exterior design of the addition should be compatible with the existing building;
b) the structural requirements of the addition should not involve the removal of
character‐defining features of the building;
c) the addition will not block significant views or affect the character of any abutting
space in the public realm.
What is considered appropriate in terms of height in the Dockyard is dependent upon
the context in which a new building is to be placed, that is, whether the building will
take its place as part of a row or another type of grouping, will be part of the view‐scape
of a visually prominent historic building, or will be a stand‐alone structure, such as a
cruise ship or ferry terminal. The appropriate height of a new building depends also on
its proposed bulk and massing. Projections such as towers may exceed the prescribed
height limit provided that their mass is vertical in orientation and they do not block
important views.
There is no minimum height ascribed to the Royal Naval Dockyard.

7.3

Bulk and massing
Objective: To respect the prevailing bulk and massing of buildings within the
Dockyard.
The Royal Naval Dockyard Historic Protection Area is characterized by large institutional
buildings of uniform material located within formal, occasionally symmetrically‐
arranged settings. Their large massing is broken up with the variation presented by
solids and voids, horizontal and vertical definition, variation between rough‐cut and
ashlar masonry, and special features such as balustrades and quoins. Roofs are
commonly low in pitch and either hipped or gabled. There are many supporting
structures such as gate houses and gates, walls, small outbuildings and gazebos.
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New buildings should be designed is such a way that the essential bulk and massing
characteristics within the various settings are not lost. New structures of similar bulk
should continue to employ solids and voids of similar rhythm and dimension, and carry
features, both horizontal and vertical, that help to break up the large mass. Roof pitch
should not vary significantly from that which is prevalent. Care should be taken to
preserve important aspects or views of buildings and the waterfront. Supporting
(smaller) buildings should remain secondary and not dominate this essential character,
but they should be designed so as to be compatible with surrounding development.
Additions to existing buildings should not duplicate or mimic their architectural
expression, but should employ materials and massing in a like manner without
dominating the original building. Additions should be offset from existing buildings and
should be distinguishable from nineteenth century work.

7.4

Scale and proportion of buildings
Objective: To maintain a scale in keeping with buildings of an industrial, military or
institutional bearing and to ensure a harmonious pattern of buildings within a
distinctive area.
The scale of most of the buildings in the Dockyard is defined by substantial floor‐to‐floor
heights, entrances and openings, all of which are appropriate for buildings intended for
military/industrial use. Most buildings maintain a predominantly horizontal orientation
while building features are used to create pleasant and cohesive compositions. New
buildings and additions to existing buildings should be designed to respect prevailing
proportion so as to retain a sense of unity and harmony in the overall composition.
Such development should not duplicate or mimic their architectural expression, but
should maintain proportions in a manner similar to prevailing development.

7.5

Exterior materials, detailing and features
Objective: To maintain the traditional image of the Dockyard
The vast majority of buildings, fortifications, walls and gates in the Royal Naval Dockyard
are constructed of hard Bermuda limestone and imported granite. Some buildings are
constructed of soft Bermuda stone which is normally plastered or rendered. While there
are some traditional Bermuda roofs within the area, most roofing for large
industrial/military buildings is presently of profiled zinc and corrugated material.
Materials used in new construction should be compatible with these materials, but need
not duplicate them. Stone, high quality metal, cast concrete, wood and glass will be
considered compatible when used to complement the essential character of the area.
The substantial mass of most buildings, and their scale, are compensated for by detailing
and features that help to break up the mass. The towers of the Clocktower
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Building are the prime example, but there are also deeply recessed bays, balconies,
corner treatments and decorative details elsewhere in the complex. These elements
may be used to creative effect to minimize bulk in new buildings, provided they are
respectful of scale and proportion. However, in terms of architectural expression, care
should be taken to treat new buildings as objects of contemporary expression while
being compatible with the historic environment. Detailing and features should not be
used to provide a false sense of historical development. Blank walls should be avoided
in highly traveled public areas.

7.6

Colour
Objective: To encourage a consistent and harmonious exterior colour palette for
applicable Dockyard buildings
Colour is not regulated in the Bermuda Plan 2008 although it is policy that a colour that
significantly differs from the traditional palette of Bermuda colours may require
planning permission. In the Royal Naval Dockyard, colour appears only sparingly, given
that most structures are outwardly expressed in unadorned masonry, and are not
plastered and painted. Therefore, with a few exceptions, the overall image is soft grey,
with colour used simply as a detail in windows, doors, signs and landscaping elements.
Where it is possible to add colour to a building, a palette of Bermuda colours in the
deep‐primary and earth‐tone ranges, in keeping with the military/industrial character of
the buildings, is encouraged. Consideration should be given to unified colour schemes
for buildings which form part of a distinctive grouping.

7.7

The public realm
Objective: To provide attractive and appropriate amenities for users, and to provide a
unified image of the Dockyard.
In the Royal Naval Dockyard, the public realm is one of the key defining features since
many buildings are in themselves public buildings and they front on public throughways.
Moreover, many buildings take prominent places near the waterfront and have a role in
intermodal transport. Having a distinct identity as expressed in its buildings, the
Dockyard requires paving, landscaping, furnishings, signs and supporting structures with
a clear and consistent design vocabulary. Additionally, these elements should be of high
quality and installed with attention to fit and comfort, bearing in mind the large number
of pedestrians from cruise ships and ferries.
Where possible, and without adversely affecting the character of historic buildings,
places open to the public, whether commercial or cultural establishments, or places of
historic interest, should be oriented to the road or sidewalk that is traveled by the
public, and newly developed areas will require corresponding improvements in public‐
realm infrastructure.
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The principle of public access to the water’s edge is paramount in any decisions regarding
the public realm. Indeed, the relationship of the Dockyard to berthing for large and
small vessels is one of its character‐defining elements. Public uses should be provided
where possible and planned in an integrated way that is compatible with the function of
the space.
The following parameters should be observed when selecting and installing street and
public space elements:
a) Design should complement the character of Dockyard, recognizing its history and
pattern of development over time, and not dominate or detract from it.
b) Design should meet the needs of Dockyard in terms of pedestrian access, traffic
circulation, safety, and ease of maintenance.
c) Traditional and non‐traditional materials may be employed. Where materials are
not traditional, materials should be compatible with traditional materials.
d) Where possible, furnishings manufactured or crafted locally should be employed,
provided the design is appropriate to the setting. Uniquely crafted furnishings
enhance the distinctiveness of a place.
e) Where feasible, elements such as seating, trash receptacles and public telephones
should be grouped together, to promote respectful use and socialization.

7.7.1 Surfacing:
Though not historically “correct” in the Dockyard, special surfacing of roads, sidewalks,
public spaces and crossing points adds texture and warmth to the setting. Materials can
be used in combinations that help define a space, such as a street or public area, mark
areas intended for pedestrian travel, and aid in traffic calming. Materials should be
selected that are non‐slip, enable movement by the physically challenged, facilitate
drainage, and harmonize with buildings in terms of colour, shape, size, and texture. The
use of too many varieties of paving surfaces within a single setting should be avoided.

7.7.2. Support
Gazebos, shelters, ticket booths, and other supporting structures should be designed
using a vocabulary that is compatible with the historic setting. Consideration may be
given to distinctive design of these elements within the Keep which houses the Museum
complex.
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7.7.3 Seating:
Seating can be achieved using benches, low perimeter walls, and stone planters. Bench
seating should be durable and commodious, and ideally capable of arranging so that
users may socialize.

7.7.4 Trash
Receptacles for trash should be generally compatible with light standards and benches
in appearance.

7.7.5 Light standards:
Lighting standards should be oriented to the pedestrian to provide a slower rhythm and
“pace” to streets and public spaces. The design of light standards need not be based on
historical documentation, but should be compatible with the historic environment of
this area. Where feasible, lighting standards should be capable of accepting banners for
celebration.

7.7.6 Vegetation:
Trees and shrubs should be selected to provide shade where needed while helping to
define, or create a sense of enclosure to, selected spaces and streets, for example at
traffic “choker” points, at the borders of open spaces, and at selected points on a street
where feasible. Grassed or semi‐grassed surfaces may be applied where a transition
from hard to soft landscaping is desired.

7.7.7 Bollards:
Bollards intended to restrict vehicular access should be durable enough to resist
vehicular damage, with a width and height suitable to enable double‐duty as incidental
seating.

7.7.8 Public art:
Murals on public or private buildings, three‐dimensional art or sculpture in public places,
and specially fabricated streetscape elements can act as positive visual and social
enhancements which may reflect a local theme, tell an important story, or express a
point of view. However, public art should act in support of the area’s historic character,
not detract from it. In all cases, it should not obscure a building’s character‐defining
features, heavily alter the ambience of a public place, block important views and vistas,
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or harm the natural environment. The subject matter need not be historical in nature,
but should be relevant to the identity of the area.

7.7.9 Contemporary elements:
To minimize the visual impact of air conditioning units, vents, exhaust fans, skylights,
satellite dishes, utility structures and other contemporary service elements should be
located, where possible away from public view, and should not obscure character‐
defining features of buildings.

7.7.10 Signs:
The Advertisements Regulations Act 1911 gives the restrictions on signs. This
information is summarized in Guidance Note: GN409 – A Guide to Advertisement Signs &
Announcements. Essentially, a sign may announce the name of a business or institution,
and the height and width of lettering may not exceed 15 inches. Signs may not be
visible above the roof‐line or sky‐line, may not be flashing or illuminated from within
the sign assembly, and may not contain the National Flag, brand names or logos.
The following are additional guidelines for signs in the Dockyard;
As a visitor destination, the Dockyard features many types of signs. They include
directional or wayfinding signs, warning signs, interpretative signs or panels, and
advertising signs which mark places of business or specific attractions. A popular sign
type is the horizontal or vertical banner. The latter can be effective in marking the site
of an attraction or a specific event or festival. Signs are mounted to buildings as flat,
projecting, hanging or awning signs, or are free‐standing (in‐ground, sandwich‐board, or
banner on a pole or light‐standard). As a general principle, sign types and styles should
be compatible with the historic environment, should support the visual coherence of
streetscapes and buildings, and should not present undue visual clutter.
Generally, signs should be compatible with the purpose, size and design of the building
or place to which they visually relate. Maximum sign face area should be proportional to
the building and should not dominate the building face. No more than one advertising
sign per façade should be applied and buildings should never be over‐signed. Signs
should not be visible above the roofline or skyline of any property, and should not
obscure traffic warning signs. The design of signs should follow these parameters:
a) Signs mounted on buildings should be of a compatible material, should not
dominate the façade, and should not obscure character‐defining features.
b) Freestanding signs should not hinder the relationship of the building to its
associated landscape.
c) Lighting of signs is permitted, but lighting should not dominate the sign assembly or
be so obtrusive as to be a hazard to traffic. Neon or back‐lit box signs are prohibited.
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d) Wayfinding and interpretative signs, and special banners marking festivals or events,
should follow a uniform pattern in terms of materials, structure and layout.

8.

Related Reading


West End Development Corporation Master Plan 2005 – establishes land uses and
provides broad goals and objectives for the west end, including Dockyard.



Bermuda’s Architectural Heritage: Sandys, 1999 – Bermuda National Trust publication
provides important historical context and details of the evolution of many buildings.



Edward C. Harris, Heritage Matters: Essays on the History of Bermuda, Vol.1, Bermuda
Maritime Museum Press, 2007.

Contacts
For further information and advice on development within the Royal Naval Dockyard Historic
Protection Area, contact:
The Department of Planning
3rd Floor, Government Administration Building
30 Parliament Street
Hamilton HM 12
General Enquiries:
Heritage
Officer:
Forward Planning:
Development Control:
Building Control:
Fax:
E‐mail:

297‐7756
297‐7781
297‐7778
297‐7810
297‐7755
295‐4100
rmlowry@gov.bm (Heritage Officer)

The West End Development Corporation
Upper Floor
Clocktower Mall
5 Clocktower Parade
Sandys MA 01
General Enquiries:
Fax:
e‐mail:

234‐1709
234‐3411
info@wedco.bm
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This section contains extracts from the Bermuda Plan 2008 that are of particular relevance to
the Town of St. George Historic Protection Area.
Chapter 8: Design
Design Statement
The discretionary requirement for a “design statement” includes, as one of the possible criteria for such a
requirement, the treatment of listed buildings, as follows:
Bermuda Image
The “Bermuda Image” is a statement describing the visual elements that are distinctively Bermudian. It
provides a general context for design in Bermuda.
DSN.4

The Board shall ensure that all development is sensitive to and compatible with "the Bermuda
Image", where “the Bermuda Image” means the appearance of Bermuda resulting from
a harmonious mix of natural features and man‐made elements which produce a visual
quality and a character of development which are distinctively Bermudian, including:‐
(a) a scale and massing of building which are compatible with the landform and a
building design which sits comfortably in its setting;
(b) the balance and proportions of the traditional building form as exemplified in sturdy
residential structures with white pitched roofs, and features and embellishments
which distinguish local architecture;
(c) the use of traditional and natural building materials;
(d) plentiful, lush and colourful sub‐tropical vegetation;
(e) gently rolling hillsides and dense vegetation which effectively blend to screen
development and to maintain the illusion of open space and a natural appearance;
(f) Bermuda stone walls, rendered and painted stone walls, weathered rock cuts,
hedging and planting alongside roads; and
(g) natural coves, bays, beaches, rocky coastline and islands, with views and glimpses
of vividly coloured waters and the ocean.

Design Principles for Urban Areas
Recognizing the special nature of built‐up areas, the Bermuda Plan contains a set of design principles that
are directed to urban areas zoned Mixed Use and Commercial. Their intent is to foster visual coherence,
due attention to authenticity, and quality in form and materials.
DSN.5 The Board shall ensure that any proposal for development in an urban area, as designated
by the Mixed Use and Commercial zones, takes into consideration the following design
principles:‐
(a) design which is sensitive to and compatible with the “Bermuda Image” and respects
the existing scale, proportion and detail of the area;
(b) preservation of important features, landmarks, views and vistas;

5th Floor, Dame Lois Browne‐Evans Building, 58 Court Street, Hamilton HM 12, Bermuda
Phone: (441) 295‐5151 Fax: (441) 295‐4100
General Enquiries: (441) 297‐7756 Development Control: (441) 297‐7810 Building Control: (441) 297‐7755
Forward Planning: (441) 297‐7778 Building Inspection Requests 24‐Hr. Line (441) 297‐7828
Website:
www.planning.gov.bm
19 November 2010
Page 13 of 15

Ref: GN202

Development in the Royal Naval Dockyard
(c) public access to important natural features such as waterfronts, conservation areas
and amenity areas;
(d) respect for the historical evolution of an area and buildings from different time
periods;
(e) respect for the character defining features of individual buildings as well as the
building frontages, setbacks from roads, material combinations, and light and
shadow characteristics of a group of buildings;
(f) site context as a determinant in new development including the pattern and
historic value of surrounding buildings and the overall topography of the area;
(g) compatibility of new development with the setting, and historical and architectural
character of the area;
(h) paving, fixtures, signs, street furniture, and landscaping which enhance and are
compatible with the character of the area;
(i) public safety, connectivity and ease of access for pedestrians and the disabled in
the design of sidewalks and public spaces; and
(j) public utilities and parking areas which are designed to be sensitive to and
compatible with the character of the area.
Chapter 21: Historic Environment
The Bermuda Plan 2008 contains policies regulating design within Historic Protection Areas that address
the area’s character as well as its context, as follows:
Historic Protection Areas
HSC.6

In determining an application located within a Historic Protection Area, the Board shall
have regard to the provisions of section 31 of the Act, and the Board shall have the
power to refuse planning permission if the development would cause detriment to:‐
(a)
(b)
(c)

the established historic, architectural or cultural character of the area;
the aspect, appearance or view of the area; or
a prospect or view from one or more parts of the area.

Royal Naval Dockyard Historic Protection Area
HSC.9

In amplification of policy HSC.6, in considering any application within the Royal Naval
Dockyard Historic Protection Area, the Board shall be satisfied that:‐
(a)
(b)
(c)

(d)

setbacks are in general conformance with existing buildings on the street(s) to
which the building is visually related;
building frontages are similar to those of existing buildings and the historic
subdivision pattern of the area;
the physical attributes of buildings, including their setting, massing, height,
proportions, roof pitch, doors and windows, chimneys and other elements
preserve and enhance the historic character and defining features of the
surrounding area; and
materials employed in the development of an existing building are traditional to
its original exterior appearance or, if contemporary, are compatible with its
original exterior appearance.
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HSC.10

Notwithstanding the relevant policies of Chapter 28, Institutional and Chapter 30, Mixed
Use, development within the Royal Naval Dockyard Historic Protection Area shall comply
with the following development regulations:‐
(a)
(b)
(c)

(d)

the maximum building height in the Institutional zone shall not exceed two storeys;
the maximum building height in the Mixed Use zone shall not exceed four
storeys;
notwithstanding sub‐paragraph (b), the Board shall have the discretion to
approve development to a maximum of five storeys where the additional storey
is contained within the attic or roof area of the building; and
reflective glass shall not be permitted.
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1.1
Introduction
This document provides guidance and advice on all buildings of special architectural or
historical interest and specifically Listed Buildings and buildings located within Historic
Areas. It explains when planning permission is required and offers guidance to owners,
occupiers and agents on how to retain the special architectural or historic character of a
historic building when changes to the building are being considered.
In reviewing an application affecting a Listed Building or buildings located in Historic
Areas, the Development Applications Board (DAB) may refer to this Development Control
Guidance Note to ensure that the proposal preserves or enhances the historic building.
In addition, this Guidance Note may also be referred to by anyone who may advise the
DAB or the Minister of the Environment and Sports on matters affecting historic
buildings.
The Department of Planning recommends that owners and/or agents discuss any
proposal to alter Listed Buildings or buildings in Historic Areas as early as possible, that
is, when change is being considered. In so doing, the special ‘character defining features’
of the building can be identified so that they are not harmed by any of the proposed
changes.
For the purposes of this document, a historic building refers to either a Listed Building
or a building located within a Historic Area.
1.2

The Statutory Framework
a) The Development and Planning Act 1974
(i) Listed Buildings
A Listed Building has the meaning assigned to it under Part I, Section I of the
Development and Planning Act 1974 and is a building designated under Part
V, Section 30 of the Development and Planning Act 1974 for its special
architectural or historic interest.
Part IV Section 14 (2) of the Development and Planning Act 1974 states that
the definition of “development” includes:
“...the demolition or the making of any material alteration to the
external appearance of a listed building...”
Consequently, planning permission is required for the demolition or the
making of any material alteration to the external appearance of a Listed
Building.
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(ii) Historic Areas
A Historic Area has the meaning assigned to it under Part I, Section I of the
Development and Planning Act 1974. Under Part V, Section 31 of the
Development and Planning Act 1974, a development plan may appoint areas
of Bermuda as Historic Areas.
Part IV Section 14 (3)(c)(ii) states that the definition of “development”
includes:
“…any act in a historic area, being an act for the doing of which
section 31 (2) provides that planning permission is required.”
Part V Section 31 (2) states that:
“…No person shall in a historic area do any development consisting
of (a) altering a building; or
(b) commencing or continuing a building operation,
unless planning permission therefore has been granted…”
Consequently, planning permission is required for altering a building or for
commencing or continuing a building operation in a Historic Area. In the
Bermuda Plan 2008, Historic Areas are referred to as Historic Protection
Areas.
b) Town of St. George (Protection of Buildings of Special Interest) Act 1950
For the purposes of defining development to a Listed Building or a building
located in a Historic Area, the Town of St. George (Protection of Buildings of
Special Interest) Act 1950 is referred to. Part II Section 4 of the Act states
that the definition of “altering a building” includes:
“…if there is altered, moved or removed any external door, any
window shutter, glass work, work of ornamentation or utility, or
similar work fixture, feature or thing, being a part of or affixed to
the building and in any degree affecting its external appearance.”
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Part III Section 18 (1)(a)(i) of said Act states that the definition of
“commencing or continuing a building operation” includes:
“…any alteration of the main fabric of an existing building which
changes the external appearance of the building…”
Consequently, planning permission is required for any changes to the
exterior of a building affecting its appearance in the St. George’s
Preservation Area.
c) The Bermuda Plan 2008
These guidance notes are pursuant to the Bermuda Plan 2008, particularly
Chapters 8 (Design) and 21 (Historic Environment). Policies of particular
importance in Chapter 8 include DSN.3 which states the conditions under
which a “Design Statement” may be required, and DSN.23 which concerns
buildings of historical and architectural interest). DSN.23 states:
“In determining an application that affects a building considered by
the Board to be of special historical or architectural interest, the Board
shall ensure that the appearance, scale, design, materials and details
of development preserve and enhance the quality and character of the
special building, and in so doing may require the submission of a
design statement.”
A Design Statement is a detailed explanation of a design concept, used to
support an application for development that affects a building considered by
the Board to comprise 50,000 sq. ft. or more, 3 or more storeys, and/or be of
special historical or architectural interest.
Policies of particular importance in Chapter 21 include HSC.4 and HSC.5 (Listed
Buildings), and HSC.6 (Historic Protection Areas) where planning permission
will be refused under policy HSC.4 if it is seen by the Development
Applications Board to cause detriment to:
(a) the established historic or architectural importance of the
building; or
(b) the setting of the building within the property, including any
outbuildings.

In the case of Historic Protection Areas, policy HSC.6 states that planning
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permission will be refused if it is seen to cause detriment to:
(a) the established historic, architectural or cultural character of the
area;
(b) the aspect, appearance or view of the area; or
(c) a prospect or view from one or more parts of the area.
Chapter 21 also includes specific policies related to the Town of St. George
Historic Protection Area, the Royal Naval Dockyard Historic Protection Area,
the World Heritage Site and its buffer zone, and to sites of archaeological
interest. Applicants and agents proposing development in these areas should
consult the relevant policies in the Bermuda Plan 2008.
d) The Development and Planning (General Development) Order 1999
The Development and Planning (General Development) Order 1999 (GDO)
does not apply to Listed Buildings or to Historic Areas as defined by Part V
Sections 30 and 31 of the Development and Planning Act 1974. Even
relatively minor alterations to a historic building could harm its special
character and therefore planning permission is required for any material
alteration to the external appearance of a Listed Building or to a building
located within a Historic Area. Therefore, a GDO will only be applicable to
proposals that affect the interior of these buildings or for minor development
within the curtilage of a site but not affecting the historic building itself.
e) The Bermuda Building Code Regulations 1998
Section 3406.1 of the Bermuda Building Code 1998 states:
“The provisions of this Code relating to the construction, repair, alteration,
addition and restoration of buildings and structures shall not be mandatory
for existing buildings and structures listed by the Minister under the
provisions of section 30 of the Development and Planning Act 1974, provided
that the intent of the Code in terms of public health, safety and welfare is, in
the opinion of the Building Official, maintained.”
This section of the Code enables the Building Official to take into account the
potential impact of a requirement of the Code on the special character of a
historic building. In order to preserve or enhance the special character of a
historic building a variance to the Code may be allowed, provided that the
Building Official is satisfied that the intent of the Code is being adhered to.
The general authority of the Building Official to issue directions, including
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permitting a variance to the Code that would preserve or enhance the special
character of a historic building, is also referred to in paragraph 2.10 of the
Bermuda Residential Building Code 1998.
f) The Enforcement of Planning Control
Part X Sections 62 to 69 of the Development and Planning Act 1974 sets out
details for the enforcement of planning control. An enforcement notice may
be served on the owner or occupier of land where development is alleged to
have taken place without the grant of planning permission or a building
permit. In the case of unauthorised work to a historic building, an
enforcement notice may require the land or building to be restored to the
condition it was in before the alleged development took place. This may
require the demolition or alteration of any unauthorised alterations to the
historic building. If the enforcement notice is not complied with then the
owner or occupier of the land may be subject to imprisonment, a fine or
both.
1.3
Submitting a Planning Application
A planning application for alterations to a Listed Building or a building located within a
Historic Area should be made in the same way, and on the same application form, as for
any other proposed development. However, no fees are payable for a planning
application or building permit application where the proposal specifically affects a Listed
Building (The Government Fees Amendment Regulations 2008; ref: Head 10 Building
Authority Act 1962 and Head 19 Development and Planning Act 1974). However, any
application for retroactive planning and/or building approval will be charged the
retroactive application fees.
It is important that the application includes drawings of the existing building (or part of
the building) and any features affected by the proposal. These should be accompanied
by clear, annotated drawings that show what is being proposed. It is important that the
areas to be altered are clearly marked, and it must be easy to understand where a
change in materials is proposed.
In considering an application for alterations to a historic building, it is important to
closely examine the details of the proposal. Therefore applications for “in principle”
approval will not normally be appropriate. Instead, applicants should submit an
application for Final Approval with full details of the proposal including photographs of
the existing condition of the historic building and detailed information and/or
specifications on products proposed.
Consultation with the Department of Planning in advance of the submission of an
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application is recommended for all proposals affecting a historic building, however
minor. The Historic Buildings Advisory Committee (HBAC) is also available to provided
guidance in advance of an application.
When the application itself is submitted, the Development Applications Board (DAB)
may refer it to the Historic Buildings Advisory Committee (HBAC) and/or the St. George’s
Preservation Authority (SGPA) for comments and advice.
It is general practice, however, to automatically send the application to one or both
bodies in anticipation of the need for comments. Those applications that are referred to
the Historic Buildings Advisory Committee (HBAC) are processed by the Heritage Officer
or designate in the Department of Planning. Those applications that are referred also to
the St. George’s Preservation Authority (SGPA) are processed by the Secretary of the
Authority or designate in the Corporation of St. George. The comments from the
Committee (HBAC) and/or the Authority (SGPA) are then sent to the Development
Applications Board.
In circumstances where the proposed alteration is so very minor that it appears not to
affect the integrity of a Listed Building, the Heritage Officer may provide a written
opinion such that the proposed alteration is of such minimal or negligible impact that
referral to the Historic Buildings Advisory Committee (HBAC) is not warranted. Minor
alterations can include but are not limited to: installation of an electricity meter in an
inconspicuous location of a Listed Building, a development well removed from or beyond
the visual range of the part of a site or building that is Listed, and a subdivision that does
not impair the relationship of the Listed Building to its associated landscape.
Notwithstanding such circumstances, the Development Applications Board may still
request comments from the Historic Buildings Advisory Committee (HBAC).
1.4
The Grading System
When considering a proposal that affects a Listed Building, the DAB and HBAC will take
each case on its own merits. However, in order to give an indication of the likely scope
for alteration to a Listed Building, a grading system has been devised. The grade has no
statutory status but owners and their agents will be able to gain a general idea of the
relative importance of a Listed Building and the extent of alteration that is likely to be
appropriate for it by referring to the grade.

a) Grade ‘HM’ or Historic Monuments
Grade HM refers to buildings, structures or groups of buildings not originally
intended for residential, commercial or administrative purposes but built as
defensive structures, monuments, outbuildings or other ancillary structures.
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This category also includes buildings that have become significant ruins. Their
aesthetic value may be modest but their historic significance and structural
interest make them of vital historic importance. They are integral to both the
Island’s history and to its cultural tourism. Alteration should normally be
avoided and restoration should be on a like-for-like basis.
b) Grade 1
Grade 1 refers to buildings, structures or groups of buildings that have
survived in essentially their original condition and that are of such exceptional
interest and architectural or historical value that they should largely be
preserved in their present form, both structurally and decoratively. Minor
alterations or additions should normally be carried out in the same materials
and in the same structural and decorative style as the original.
c) Grade 2
Grade 2 refers to buildings, structures or groups of buildings that have
survived in such condition and are of such special interest and architectural
or historical value that alterations and additions should be limited to works
that do not impinge on those parts of the building to be protected and
preserved. Such works should normally be carried out in the structural and
decorative style of the existing buildings.
d) Grade 3
Grade 3 refers to buildings, structures or groups of buildings which serve
Bermuda as an important visual amenity and are of such architectural or
historical value that alterations or additions should normally be carried out in
sympathy with the structural and decorative style dominant in the existing
structure.
1.5
Guiding Principles
The Guiding Principles set out below represent the preferred approach to maintaining,
repairing and replacing historic materials as well as designing new additions and making
alterations. Reference to these principles will be particularly useful when the repair or
replacement of deteriorated features is necessary and/or when alterations or additions
to the property are planned for a new or continued use.

a) Wherever possible, a historic building should be used as it was historically, or
be given a new use that requires minimal change to its distinctive materials,
features, spaces, and spatial relationships.
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b) The special architectural or historic character of a historic building should be
retained and preserved. The removal of distinctive materials or alteration of
features, spaces and spatial relationships that characterize a property is
discouraged.
c) Each historic building represents a physical record of its time, place, and use
and therefore any changes that create a false sense of historical
development, such as adding conjectural features or elements from other
historic properties, are discouraged.
d) Changes to a historic building that has acquired special architectural or
historic significance in its own right should be treated as part of the special
character of the building and, where possible, be retained and preserved.
e) Distinctive materials, features, finishes, and construction techniques or
examples of craftsmanship that characterize a property should be preserved.
f) Deteriorated historic features should be repaired rather than replaced.
Where the severity of deterioration requires replacement of a distinctive
feature, the new feature should match the old in design, colour, texture, and,
where possible, materials. Replacement of missing features should be
substantiated by documentary and physical evidence.
g) Archaeological resources should be protected and preserved in place. (Note:
The Development Applications Board may require the undertaking of a
Preliminary Archaeological Assessment for any proposal impacting a Listed
Building or Historic Protection Area, as referenced in the Bermuda Plan 2008,
Section HSC.12. Please refer to Guidance Note GN 119: Archaeological
Assessments.)
h) New additions, exterior alterations, or related new construction should not
destroy historic materials, features, and spatial relationships that characterize
the Listed Building. New work should be compatible with the historic
materials, features, size, scale and proportion, and massing to protect the
integrity of the property and its environment, while being distinguishable
from older work.
i) New additions and adjacent or related new construction should be
undertaken in such a manner that if removed in the future, the essential
form and integrity of the Listed Building and its environment would be
unimpaired.
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2.1

General information

2.2
Repairs and maintenance
Straightforward repairs and maintenance using like-for-like materials do not normally
require planning permission. Government encourages and supports owners who
maintain their historic building in good condition.
2.3
Internal alterations
Planning permission is not required for any internal alteration. However, a building
permit may be required depending on the nature of the work. Authentic and original
internal features such as staircases, doors, wooden or plaster mouldings, fireplaces and
floorboards should, where possible, be preserved. The Historic Buildings Advisory
Committee (HBAC) is available to provide advice or guidance, at the owner’s request,
regarding internal changes.
2.4
Demolition
Planning permission is required for the demolition of all or any part of a Listed Building
or building located within a Historic Area. Planning permission will not normally be
granted for the demolition of any building or feature of a building that has special
architectural or historic interest. However, in the past, unsympathetic alterations or
additions may have been made to a historic building and, therefore, a proposal that
seeks the demolition or removal of unsympathetic alterations or additions and their
replacement with a scheme that enhances the special character of the building will
normally be supported.
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3.1

The Setting of historic buildings

3.2
Development within the curtilage of a Listed Building
Any development proposed within the curtilage of a lot containing a Listed Building
should have regard to the special architectural or historic interest of the building.
Therefore, the applicant will be expected to demonstrate that the siting, scale and
design of a proposal (including but not limited to new detached buildings such as a
garage, pool house or any outbuilding, pool, boundary wall, gates, driveways) does not
harm the character or appearance of the Listed Building. In addition, care should be
taken to minimise the visual impact of hard-surfaced areas for parking.
3.3
Development within a Historic Area
Any development proposed to a building within a historic area should have regard to
the established historic, architectural or cultural character of the area. Therefore, the
applicant will be expected to demonstrate that the siting, scale and design of a proposal
(including but not limited to new detached buildings such as a garage, pool house or any
outbuilding, pool, boundary wall, gates, driveways) does not cause detriment to the
aspect, appearance or view of the area.
3.4
Applications for subdivision
Applications for subdivision should demonstrate that the setting of a historic building
will not be materially harmed by the subdivision.
3.5
Excavation adjacent to a historic building
Planning permission is required for any excavation or rock cut adjacent to a historic
building. The way in which a building sits in the landscape will often be an important
part of the special character of a historic building. Consequently, applications to excavate
around the base of a historic building (for example to enable easier access to a cellar level,
or to create new doors or windows in a lower level) should demonstrate that the
excavation does not cause harm to the special character or setting of the building.
3.6
Landscaping
Trees, hedges, pathways and gardens often contribute significantly to the setting of a
historic building. Owners should ensure that where the landscaped setting of the building
is to be altered that this does not cause harm to the setting of the building or character
of the area.
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4.1

Appearance

4.2
Establishing the ‘character defining features’
It is important at the outset of a development proposal to establish with the
Department of Planning those features of the building that give the building its special
character. These ‘character defining features’ are expected to be conserved as part of
any rehabilitation work. This may include the whole building, part of the building, or it
may relate to an individual feature such as a chimney, a set of welcoming arms steps, or
a verandah. It is also important to establish the “character defining features” of the
area for proposals to buildings located within Historic Areas.
The Listed Building Record Sheet, which is kept by the building’s owner and the
Department of Planning, includes a description of the building and will normally identify
the building’s most important features. However this description is not comprehensive
and the absence of any reference to a particular feature in the description does not
necessarily mean that the feature has no architectural or historic interest.
4.3
Painting
Changing the colour of the paint on the exterior of a historic building will not normally
require planning permission. However, if the proposed change is a significant
departure from the traditional palette of Bermuda colours, the Development
Applications Board may require a planning application to be made for the change.
4.4
Cement wash finish
There are a relatively small number of historic buildings that have a traditional cement
wash finish rather than a paint finish. The Department of Planning will encourage the
retention of this traditional finish where it contributes to the special character of the
building.
4.5
Bermuda stone
Due to the poor water repelling qualities of most Bermuda stone there are very few
examples of buildings that are faced with unplastered stone. The majority of these
buildings are in the Royal Naval Dockyard and there are a small number of others
scattered around the island. Where the external finish to the building consists of
unplastered Bermuda stone, planning permission will be required to paint, plaster or
otherwise change its appearance.
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4.6
Other external finishes
Planning permission is required to change the external finish of a historic building to
any material other than the existing treatment. This includes alterations to wooden
houses.
4.7
Replastering and plastering new additions
The rough or uneven texture of the exterior plastering of many historic buildings
contributes positively to their special character. When repairs are made, particular care
should be taken to ensure that the new finish closely matches the texture of the existing
building. When alterations or additions are made, particular care should be taken to
ensure that the new finish is sympathetic to the texture of the existing building.
4.8
Enclosing verandahs
Planning permission will be required to permanently enclose a traditional verandah. A
traditional verandah is likely to be an important part of the character of a historic
building. Enclosing the verandah with walls is likely to materially alter the character and
appearance of the building, therefore enclosing traditional verandahs is discouraged.
4.9
Siting of contemporary services
It is recognized that for historic buildings to remain viable, contemporary services are
necessary. The siting of electricity meters, air conditioning condenser units, satellite
dishes, skylights, wind turbines and other external services should be carefully
considered early in the project in order to minimise their visual impact. Where possible,
these elements units should be sited away from the building altogether. Where this is
not possible, a location should be sought that will not impact on the prominent
elevations or features of the historic building. For further information, see Guidance
Note GN113 regarding satellite dishes.
4.10 Service ducting
To minimise the physical and visual impact of ducting and/or channelling on old walls,
the routing and placing of service ducting should be considered carefully and agreed
early in the planning stage. The aim should be to minimise the amount of disruption
and damage to the historic fabric of the building and the repair of the plaster should
look the same after the work is completed.
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5.1

Scale

5.2
The scale of the existing building
The scale of the building refers to its site coverage, all dimensions (floor-to-floor, length,
depth, bays), total height and number of storeys. In most cases there will be
opportunities for additions to be made to a historic building. However, applications for
extending the size of a historic building shall have particular regard to the scale and
massing of the existing building and also to the surrounding buildings in a Historic Area.
Additions that are out of scale with the existing building or the Historic Area will not
normally be permitted.
5.3
Traditional form and layout
The form and layout of new additions should have regard to the established character of
traditional building types. An understanding and appreciation of how the existing building
has developed will be helpful in considering how the proposed extension can
successfully relate to the existing structure.
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6.1

Design

6.2
The design approach
Applications for alterations or additions to a historic building will be expected to
demonstrate that the proposal has special regard to the design of the existing structure.
Therefore, the architectural style(s) that the building has and the period(s) of
construction that it represents will have a significant impact on the design of the
alterations or additions. For example, if the building has a formal, symmetrical style
then this is likely to influence the design approach taken when considering an addition.
Similarly, a building that has a more vernacular or asymmetrical appearance is likely to
benefit from a more informal design approach when an addition is being considered.
6.3
Proportions
Particular care should be taken to ensure that the proportions of the existing building
are understood and, where appropriate, have been taken into account in the design of
the alterations or additions. This will be of particular importance with regard to the
placing and relative dimensions of openings for windows and doors, the height from
ground level to the eaves, and how much wall there is compared to the amount of
window on the elevation.
6.4
Roofs
The style and type of roof must also be considered when proposing alterations or
additions. A number of factors will be important in deciding what style of roof is
appropriate. These characteristics include whether the existing roof is a gable, a hip or a
shed, if it has a lapped or a smooth finish, and if it has a steep or gentle pitch. The scale
and use of the proposed addition also needs to be considered. For example, a shed roof
will often be appropriate for small additions regardless of the roof style of the main
building.
The treatment of the eaves should also be carefully considered. A choice needs to be
made about the style of the eaves including whether they are to have exposed rafter
feet or whether they are to be enclosed by plaster mouldings.
Planning permission is not required for repairs to the roof but a Building Permit is
needed for any replacement that affects the structure of the building. When a roof
needs to be replaced, particular care should be taken to ensure that the replacement
retains the building’s special character.
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7.1
Materials
Planning permission is likely to be required for any change in materials or features to
the exterior of a historic building. The external materials of a historic building often
form an essential part of the building’s special character. Therefore, it is likely that the
most appropriate way of preserving the character of a historic building when designing
alterations or additions will be to retain and repair as much of the authentic fabric as
possible. Where this is not possible, the same external materials and finishes that were
used in the original should be utilised. There may be exceptions to this and a case may
be made that a change in style or materials is appropriate. However, in the majority of
cases the following advice will apply:
7.2
Walls
The materials used for walls should have a traditional appearance. However, walls that
are to be plastered may be constructed from concrete block, rather than Bermuda
stone. This does not prevent the use of Bermuda stone for a building where the stone
will be visible in the finished building, or where the use of stone is otherwise important
to the authenticity or character of the building. In most cases, the rendered finish to
new walls should have a texture and appearance to match the existing building.
7.3
Roofs
The materials used for roofs should have a traditional appearance. However, roofs can
be finished with either stone or concrete slates or a man-made alternative.
7.4
Windows and window frames
Planning permission is likely required to replace windows and/or window frames in a
Listed Building or building located within a Historic Area. However, if the proposed
replacement is an exact replica of the existing, traditional window, permission is not
required.
Wooden windows, frames and shutters contribute significantly to the special character
of many Bermudian buildings. Therefore, windows in historic buildings should be
retained and repaired wherever possible. This applies not only to the wood but also to
the original glass. Where the materials need to be replaced, they should be replaced
with the same material. The climate provides a significant test for materials used in
windows and window frames. These have traditionally been made of wood. Many good
examples survive that have been well maintained. This is particularly true of windows
that are made of local cedar.
Owners are encouraged to explore the cost of the repair and refurbishment of existing
wood windows, frames and sills, before considering alternative replacements. If
alternative replacements are deemed necessary, then new hardwood or softwood
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replacements should be considered.
If a window needs to be replaced, the replacement should reflect as closely as possible
the characteristics of the existing windows, or other windows in the building. The new
windows shall be of the appropriate period and style. The depth of reveals, the width
and other dimensions of the window and its frame, and the character of glazing bars are
all-important qualities that any replacement should match.
7.5
Replacement of existing unsympathetic windows
Man-made materials, such as aluminium or upvc, are becoming more popular and are
promoted as having a low or no maintenance requirement. Wooden windows can be
painted and repaired as they age in order to keep them in good condition. It is not clear
how well man-made materials will weather in the Bermuda climate and it is worth
noting that these cannot be repaired or refinished easily. If an aluminium or upvc
window fails, then it is likely that the whole window will have to be replaced rather than
repaired. Care also needs to be taken to ensure that there is a solid frame for the
window to sit in because this is where the hinges for shutters and blinds need to be
fixed. Without this frame it can be difficult to reaffix the shutters. If only one or two
windows need replacing then, in order to avoid a patchwork effect and to retain the
special character of the building, these should be replaced by windows that exactly
match the existing.
In some instances, historic buildings will have had unsympathetic and atypical
replacement windows. When the time comes for these to be replaced, the opportunity
should be taken to replace them with a size and proportion of window that is more
appropriate for the style and period of the building.
7.6
Alterations to structural openings for windows
Planning permission is required to change the size of an opening for a door or window.
The size, position and proportions of the structural opening that a window sits in should
be respected when the time comes to replace the window or frame. These
characteristics contribute positively to the special character of a historic building and
therefore, permission will not normally be given for alterations to the size, position or
proportions of openings for replacement windows.
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7.7
Protecting wood windows
Wooden windows and their frames have traditionally been painted rather than stained
and varnished. This not only provides a more traditional appearance than leaving the
wood exposed, but it will also help to protect the wood from the harmful effects of the
climate. The use of shutters or blinds, particularly top hung blinds, will also provide
added protection to the window.
7.8
Windows in new additions to historic buildings
There is no requirement for windows in an addition to a historic building to be made of
wood. However, where the windows are made of aluminium or upvc, and the window
has a traditional appearance, the glazing bars should be three-dimensional and have the
same or similar profile to the existing. Flat strip glazing bars will not be acceptable.
7.9
Shutters and blinds
Shutters and blinds have been a practical and distinctive part of Bermuda’s buildings for
centuries. They have traditionally been made of wood and there are a number of good
examples of early styles still around. There are three main types. These are the solid
shutter, which is generally side hung, and two types of louvered blinds; top-hung and
side-hung. The type and style of the shutter should be appropriate for the style and
period of the building.
Early shutters were often solid and these continued to be used into the 19th century on
commercial buildings, particularly at ground floor level. Where these still exist, every
effort should be made to repair and retain them. Where this is not possible, they should
be replaced in wood to the same design.
Louvered blinds are the most typical protection for windows. They are either top-hung
or side-hung. The top-hung has the advantage of providing protection to the window
from the elements. Early versions of these blinds were constructed with deep, wellspaced louvers. They were designed so that the rain would be kept out, even when the
windows were open for air circulation. The design also allowed the maximum ambient
light in, provided a view out through the shutter, but kept out all of the harmful direct
sunlight. Where these still exist, every effort should be made to repair and retain them.
Where this is not possible, they should be replaced in wood to the same design.
On more recent styles, particularly where these are made from aluminium, the louvers
are shallower, narrower and closer together. Consequently, the blind appears, to all
intents and purposes, to be solid. When this type of blind requires replacement, the
opportunity should be taken to replace it with one that has a more traditional
appearance. This replacement will normally be made from hardwood and painted but
man-made materials may be acceptable providing that the dimensions and proportions
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of the new blind match the typical style for the period of the building.
With regard to side-hung blinds, where original ones still exist, every effort should be
made to repair and retain them. Where this is not possible, they should be replaced in
wood to the same design. This replacement will normally be made from hardwood and
painted but man-made materials may be acceptable providing that the dimensions and
proportions of the new blind exactly match the existing one or match the typical style
for the period of the building.
7.10 Doors
Planning permission is likely to be required for the replacement of an external door. If
the proposed replacement is an exact replica of the existing, appropriate door, planning
permission is not required. Where possible, existing external doors should be retained
and repaired. Where this is not possible, the new door should match the style and
appearance of the existing one. Fanlights and sidelights should be retained.
7.11 Verandahs and other decorative woodwork
Planning permission is likely to be required for the removal or replacement of a
verandah. If the proposed replacement is an exact replica of the existing verandah,
permission is not required. Where possible, existing verandahs, porches, railings and
other decorative woodwork should be retained and repaired rather than replaced. Where
this is not possible, replacements should have the same style and appearance as the
original. In some cases it will be possible to substitute man-made materials for some of
the wooden elements. For example, the posts for a verandah can be replaced with box
section steel, painted to match the rest of the structure. In addition, decorative details
such as balusters, spindles and brackets can be made from materials other than wood
providing that the finished appearance closely matches that of painted wood.
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8.1
Details
Planning permission is likely to be required for the alteration or removal of any external
detail or architectural feature that contributes to the special character of a historic
building. Details and architectural features make a significant contribution to the overall
character of most historic buildings. Therefore, any proposal to alter or remove an
existing feature will be carefully assessed in order to ensure that the alteration or
removal does not harm the special character of the building. In some cases, such as
where a later inappropriate detail has been added, permission may be given to alter or
remove it. However, in most instances features such as stone, plaster or timber details
around doors, windows, and verandahs form part of the character of the building and
should be retained.
Planning permission is likely to be required for the addition of a new external detail or
architectural feature that would alter the special character of the historic building.
The addition of external details or architectural features will not normally be permitted
on existing buildings unless there is sufficient evidence to support the reinstatement of
a lost detail.
Whilst the scale and massing of a proposed addition to a historic building will often be
the most significant issue to resolve, it is also important to ensure that the architectural
detail and style of the addition is appropriate. Additions that echo the style of the
original structure and additions that introduce compatible contemporary design are
both likely to be acceptable. If the style of the addition is intended to reflect the
character of the existing building then it is important that the details reflect the correct
stylistic period.
8.2
Bermuda details
Architectural historians believe that the essence of good Bermudian architecture, as
with all other architecture, is to be found in its proportions. A tradition of simplicity also
informs most of Bermuda’s early vernacular architecture.
Decorative details were, for the most part, of practical application and are properly
confined to the period of such practicality. Eyebrows, for example, were used on
houses of the early eighteenth century to deflect rain from running down the wall onto
their casement windows. After casement windows went out of style, eyebrows
disappeared until the vernacular revival of the 1920s and 30s, when they were used as
purely decorative features.
In alterations to historic buildings, it is recommended that decorative features should
generally be confined to those already to be found in the earlier existing parts of the
building, the style of which is to be expressed in the proposed alteration. Such
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decorative features include, but are not confined to the following, listed roughly by
period.
8.3

Typical features of the 18th century

Plain gable ends, Flemish gables, exposed rafter feet, wooden wall plates with windows
directly beneath without intervening masonry, complex rain gutters, string courses,
eyebrows and buttresses, generally added to counteract the effects of sagging roofs.
Architectural features include welcoming arms steps, barrel vaulted external water tanks,
separate kitchens (often believed to be slave quarters), outbuildings such as butteries.
No example is known of an early buttery that is connected to, or part of, the principal
building. Therefore it is recommended that the use of buttery roofs on principal buildings
be avoided.
8.4
Typical features of the 19th century
The introduction of concrete allowed for expanded decorative treatments which
included pedimented gables and enclosed eaves, cornices, pilasters, quoins, moulded
string courses, architraves, window hood moulds, keystones and decorative wooden
framework and turnings.
Architectural features include verandahs and smooth slate roofs. It is important to note
that 1801 was not a ‘cut-off’ date. Many of the features of the 18th century, particularly
barrel vaulted tanks, continued well into the 19th century, and some of the 19th century
features appeared in the last decade of the 18th century. A good but imperfect guide
may be found in chimney styles.
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8.5

Typical features of the 20th century

The most distinctive stylistic change in the early 20th century was the vernacular revival.
Many of the typical features of 18th century buildings such as Flemish gables, exposed
rafter feet, eyebrows and buttresses were adapted and applied to contemporary plans
and layouts. The vernacular revival of recent times has been succeeded by a revival of
19th century styles.
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9.1

Further advice and information

9.2
Contact the Department of Planning at the earliest stage
As stated in the introduction to these notes, owners and their agents are encouraged to
discuss their ideas with staff at the Department of Planning at the earliest opportunity.
The Department can be contacted at:
The Department of Planning
5th Floor, Dame Lois Browne-Evans Building
Dame Lois Browne-Evans Building
58 Court Street, Hamilton HM 12
BERMUDA
Telephone:
General Enquiries:
Fax:
Website:

441-297-7756 - request Heritage Officer
441-295-4100
www.planning.gov.bm - Staff Directory - Heritage Officer

9.3
Other sources of information and advice
The Department of Planning, in partnership with the Bermuda National Trust, has
produced a book entitled The Traditional Building Guide: Advice for Preserving
Bermuda’s Architectural Heritage. This book is a field guide and offers advice and
guidance to homeowners, builders and architects about how to preserve Bermuda’s
traditional buildings and building methods.
The Bermuda National Trust owns and manages a number of important historic houses
and consequently has a considerable amount of experience in the care and repair of
historic buildings. The Trust can be contacted at 236-6483.
There are many good websites that deal with the issues of conservation, preservation
and the care and maintenance of historic buildings. The site created by the National
Parks Service in the USA is a particularly useful starting point. This site has links to other
helpful sites and can be found at www.nps.gov. Additionally, the various international
charters for appropriate heritage conservation can be found on www.icomos.org.
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APPENDIX A: Additional notes on material alteration of historical details

Historic windows, doors and other external features are important because these form
an integral part of the overall fabric of old buildings and add to their special character.
There is usually a similarity of style and detail between windows, doors and other
decorative timberwork. A change to the style or appearance of one of these features
can disrupt the overall harmony of the building. The result can be jarring. Moreover,
specific historic details are appropriate on certain styles and periods of buildings and
have evolved over time. It is important to maintain these subtle visual distinctions in
order that the character of individual historic buildings, and thus the identity of the
wider surroundings and the Island as a whole, is conserved for future generations.
There are clearly major differences in the various styles of windows and doors.
Windows can be sliding sashes, inward or outward-opening casements, top-hung or
pivoted. Doors can be solid with a variety of panel shapes and sizes or they can be
glazed, part-glazed or boarded. Major changes to these features can alter the
appearance of a building significantly. The character of historic windows and doors
derives from a whole range of inter-related shapes, details, colours and materials.
Doors rely very much for their effect on the size and proportion of the panels, the type
of mouldings and the shape and details of the glazed fanlights over the door. Sash
windows rely on details such as the thickness of the glazing bars and their shape, the
dimensions of the frames from which the moving sashes are constructed, the width of
the sash boxes and the extent to which they are recessed into the wall, and the size of
the sills.
The quality of the glass can also play a significant part – handmade crown or cylinder
glass which often survives in historic windows tends to be slightly uneven, giving multiple
reflections whereas modern float glass is completely flat and has a relatively lifeless
appearance. Finally, the way in which windows are painted can give a building a
distinctive character. Traditionally Bermuda’s windows and frames have been painted
in a range of appropriate colours. The widespread use of upvc or aluminium
replacements, which are generally white, is destroying this pleasing tradition.
The historical details referred to above may also vary over time. There are fundamental
differences between windows up to the mid 19th century and windows after that period.
The details of windows, doors and other features should be appropriate to the period of
the building.
Whilst it may seem that changes to these external details are not significant, the
cumulative effect of such alterations can have a material effect on the appearance of
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historic buildings, particularly when the building forms part of a uniform group where
traditional details have survived in many of the surrounding buildings.
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APPENDIX B: Policies for the replacement of windows, doors and other
external features on a historic building

Policy 1
In the case of historic buildings which are Listed Buildings, there is a presumption that
all existing historic windows and external doors will be repaired wherever possible,
using materials and details to match the existing. Where repair is impracticable,
replacements should carefully replicate the existing historic windows or doors in terms
of materials, proportions, dimensions and decorative details, or be constructed in
another historically appropriate style agreed to by the Historic Buildings Advisory
Committee (HBAC). A similar presumption applies to other historical external features
and details.
Policy 2
For structures that have a Protection Order placed upon them by the St. George’s
Preservation Authority, a similar presumption will apply as for Policy 1.
Policy 3
For structures located within the St. George’s World Heritage Site (St. George’s Historic
Area), a similar presumption will apply as for Policy 1.
Policy 4
For other buildings, which are located within other Historic Areas, a similar presumption
will apply as for Listed Buildings in relation to features, which are located in primary
elevations or are visible from public thoroughfares. For secondary or rear elevations
which are hidden from public view, a less restrictive approach to materials and details
may be adopted and exact replication, though desirable, may not always be required.
Policy 5
Any breach of the requirements set out above is likely to result in enforcement action
being taken against the owner and/or occupier with the view to the reinstatement of
windows, doors or other features to an appropriate design, and may also result in
prosecution.
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Section 1:

Introduction

Environmental Impact Assessment (EIA) originated in the USA in the late 1940s and
1950s in response to increased volumes of waste and by‐products from expanding
businesses. EIA is now part of international and national legislation and regulations in
many parts of the world.
Principle 17 of the Rio Declaration on Environment and Development, the United
Nations Conference on Environment and Development, Rio de Janeiro (1992) states
that:‐
“Environmental impact assessment, as a national instrument, shall be undertaken for
proposed activities that are likely to have a significant adverse impact on the
environment and are subject to a decision of a competent national authority.”
In September 2001, the UK Overseas Territories, including Bermuda, became signatories
to the UK Environment Charter. As such, the Government of Bermuda is committed to
the following:‐



to undertake environmental impact assessments before approving major
projects; and
to ensure that environmental impact assessments include consultation with
stakeholders.

Under section 3 and the First Schedule of the Development and Planning Act 1974, the
Development Applications Board (the Board) is authorised to determine applications for
planning permission. In its assessment and determination of a planning application, it is
essential that the Board has all the pertinent information relating to a proposed
development to ensure that a development does not have any adverse impacts on the
natural, human or built environments of a site or its surrounding area, and to ensure
that any such impacts are reduced and appropriately mitigated.
In accordance with section 10 of the Development and Planning (Application Procedure)
Rules 1997, the Board may ask for any such information relating to the environmental
effects of a proposed development as it considers appropriate to enable it to determine
an application.
This planning policy guidance note has been prepared to assist developers and property
owners in providing all the necessary information for projects which require an
Environmental Impact Assessment and an Environmental Impact Statement. It is based
on the Town and Country Planning (Environmental Impact Assessment) (England and
Wales) Regulations 1999, Parts I and II of Schedule 4.
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Section 2: What are Environmental Impact Assessments and
Environmental Impact Statements and when are they
required?
2.1

What is an Environmental Impact Assessment (EIA)?

The term 'Environmental Impact Assessment' (EIA) describes a procedure that must be
followed for certain types of projects before they can be given planning approval. The
procedure is a means of drawing together, in a systematic way, an assessment of a
project which may, due to its scope, extent, nature or location have potentially
significant effects on the natural, human and/or built environments during its
construction or operational phases, or after use.
The EIA process helps to ensure that the implications of the predicted effects, and the
scope for reducing them, are properly understood by technical officers in the
Department of Planning, the Board, the general public and other stakeholders, prior to
the determination of a planning application or subdivision.
2.2

What is an Environmental Impact Statement (EIS)?

An Environmental Impact Statement (EIS) is the document (or series of documents)
which presents the quantitative analysis and qualitative assessment of a project’s
environmental effects. The EIS presents the results of the EIA in a way which enables an
evaluation of the impacts of the predicted effects, and the scope for modifying and/or
mitigating them. The EIS is submitted to the Department of Planning as part of a
planning application.
2.3

What are the purposes and benefits of an EIA and an EIS?

It makes not only good environmental sense but also good business sense for a
developer to conduct an EIA. An EIA helps a developer save time and money. Potential
issues and potentially expensive mistakes can be discovered early on in the design stage
of a project and inappropriate sites or designs can be rejected or modified at an early
stage before time and money has been spent on fully developing them. Rather than be
regarded merely as a process required to obtain planning approval, the EIA/EIS process
should be regarded as an integral part of a project’s planning and design stage.
The information provided in an EIS enables technical officers in the Department of
Planning and the Board to make informed decisions about whether a development
should be permitted and what planning conditions are necessary in order to control the
design, enhance the benefits of the scheme, and to avoid or mitigate any potentially
adverse effects. An EIS also provides critical information to other regulatory bodies, for
example those involved in ultimately licensing the operation of the facility.
A planning application that involves an EIA/EIS usually takes longer to review by the
Department of Planning than an average planning application. A comprehensive EIS
which contains all the necessary information to make a determination of the planning
application can prevent delays and help the Board reach a decision more quickly.
The general public's interest in a major project is often expressed as concern about the
possibility of unknown or unforeseen effects. By providing a full analysis of a project's
effects, an EIA/EIS can help to allay fears created by lack of information. Early
involvement of the public in a project at the design stage can also enable developers to
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make adjustments which will help to minimise objections from the public to the project
and allow a decision to be made more quickly.
The main purposes of an EIA/EIS are therefore:‐








2.4

to consider issues involving the natural, human and built environments in the
preparation and decision making process of a development project;
to incorporate environmental information into the decision making process of a
development project;
to examine alternative options for a development project and to select the
optimum option;
to identify the negative and the beneficial environmental impacts of a
development project;
to recommend mitigation measures to reduce or prevent the adverse impacts of
a development project;
to identify and describe the residual impacts of a proposal which cannot be
mitigated;
to identify appropriate monitoring strategies to ‘track’ the impacts and to
provide ‘an early warning system’; and
to allow for full and early consultation with interested and concerned parties
with regard to a project which affects the environment.
When are an EIA and EIS required?

The carrying out of an Environmental Impact Assessment (EIA) and the submission of an
Environmental Impact Statement (EIS) are usually required for the following types of
development:‐




major developments;
developments which are proposed in particularly environmentally sensitive
and/or vulnerable locations; and
developments with complex and/or potentially adverse environmental effects.

As stated in policy ENV.4, chapter 6 of the Bermuda Plan 2008 Planning Statement,
developments which are likely to require an EIA and EIS include the following:‐
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)
(l)
(m)

large scale residential developments comprising 20 or more dwelling units;
large scale subdivisions of land comprising 10 or more lots;
major hotel and resort developments;
power plants and water supply systems;
sewage treatment and disposal systems;
solid waste disposal systems;
any other major utility development;
major quarrying operations or major quarry development;
major commercial developments;
major industrial developments;
major port infrastructure, airport or transport developments;
reclamation projects; and
marinas.
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Section 3: What are the main steps in conducting an EIA and submitting
an EIS?
3.1

The Main Steps

There are 8 main steps in the process of conducting an Environmental Impact
Assessment and submitting an Environmental Impact Statement, although not every
development proposal is required to go through every step of the process.
The flow diagram below illustrates the main steps in the EIA/EIS process and those
parties involved in each.

Step 1: Preliminary
consultations

Step 2: Screening

(Developer, Dept. of Planning and
consultees)

(Developer, Dept. of Planning and
consultees)

Step 3: Scoping

(Developer, Dept. of Planning and
consultees)

Step 4: Conducting the EIA
(Developer)

Step 5: Preparation of the EIS
(Developer)

Step 6: Submission of the EIS
(Developer)

Step 7: Appraisal of the EIS
(Dept. of Planning and consultees)

Step 8: Determination of EIS
and planning application
(Dept. of Planning)

3.2

Preliminary Consultations

One of the main purposes of the EIA/EIS process is to fulfill the need for early
preliminary consultations with parties which have an interest in the potential
environmental effects of a proposed development.
While a developer is under no formal obligation to consult interested parties about a
proposal before the submission of a formal planning application, for certain
development proposals it may be prudent to do so. Early consultation can be useful in
identifying key environmental issues which if not picked up early may emerge later on
when a project's design is well advanced, and which may then require the developer to
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re‐think and modify the proposal, resulting in potential delays. Preliminary
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consultations also give the developer an early indication of the issues which are likely to
be important at the formal application stage.
In addition, key stakeholders and Government Departments may possess local and
specialised information and expertise which may be useful to the design of a proposal.
The timing of preliminary consultations is at the developer's discretion but it is
advantageous if these consultations take place as soon as the developer is in a position
to provide sufficient information about the proposal to form a basis for discussion.
3.3

Screening

3.3.1 lf‐screen
A developer can determine whether an EIA/EIS is required for a proposal by conducting
a ‘self‐screen’ of the proposal as follows:‐


Check policy ENV.4, chapter 6 of the Bermuda Plan 2008 Planning Statement to
see if the proposal is on the list of major development proposals which usually
require an EIA/EIS.



Check the Bermuda Plan 2008 Zoning Maps to determine if the proposal is sited
in or near a particularly sensitive location such as a conservation base zone,
conservation area or protection area.



Check the proposal and determine if it would create any potentially adverse
environmental effects.



If in doubt, check with the Department of Planning to see whether an EIA/EIS is
required for the proposed development.

3.3.2 Department of Planning ‘screening’
Where there is a possibility that a proposed development will require an EIA/EIS, the
developer is advised to consult the Department of Planning well in advance of
submitting a planning application.
In order for the Department of Planning to determine or ‘screen’ whether a proposal
requires an EIA/EIS, the Department of Planning will require the developer to submit at
least some basic information regarding the proposal. This basic information must
include a site plan with the boundaries of the site of the proposed development clearly
identified, a brief description of the nature, purpose, scope, size and location of the
proposal and its possible effects on the environment.
This screening process enables a developer to gain a clear opinion from the Department
of Planning on the need for an EIA/EIS well before reaching the stage of submitting a
formal planning application. This helps to minimise the possibility of delay or
uncertainty at the planning application stage.
Where the matter of an EIA/EIS is not raised until a formal planning application is
submitted, the developer/applicant runs the risk of serious delay if the Department of
Planning determines that an EIA must be conducted and an EIS must be prepared.
On occasion, the Department of Planning may give a pre‐application opinion that an
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EIA/EIS is not required, only to consider it is necessary to reverse that decision when the
planning application is formally submitted and more information indicates that there is
in fact a need for an EIA/EIS. It is therefore prudent to submit as much information as
possible in the early stages to avoid this situation.
3.4

Scoping

Prior to embarking on an EIA, it is strongly advised that a developer consult with the
Department of Planning to agree the content and ‘scope’ of the EIA/EIS. A meeting
between the developer and technical officers from the Department of Planning should
take place to discuss the proposal and the issues involved. Other relevant consultees
may be involved in this stage including technical officers from other Government
Departments. The developer will need to bring some information regarding the site and
the proposal to this meeting, or provide the information to technical officers prior to the
meeting.
Based on the scoping meeting and discussions, the developer is required to submit a
Scoping Document to the Department of Planning which outlines the main parameters
of the proposal, the project site, and those aspects of the proposal which could
potentially impact the environment and an outline of the information to be included in
the EIS. Appendix 1 provides an outline of the information required in a Scoping
Document. Appendix 2 provides a comprehensive check list of information that should
be considered for inclusion in an EIS, and it is recommended that this check list be used
to help determine the scope of the EIA and EIS.
The Department of Planning will review the Scoping Document and may consult other
Government Departments to get their further input or specialised advice. The
Department of Planning may request that further information be submitted or
amendments be made to the document prior to approving the Scoping Document as the
framework for conducting the EIA and preparing the EIS.
3.5

Conducting the Environmental Impact Assessment

An EIA is a detailed process, undertaken by the developer of a project, by which the
effects of the proposed development can be identified and measured in an objective
manner.
It is up to the developer to decide on the EIA team. However, owing to the complex and
often inter‐related issues involved, only qualified and appropriately experienced people
should be involved in carrying out an EIA. Some previous EIAs have used local expertise,
some have used overseas expertise and some have used a combination of both local
and overseas expertise.
The EIA should be a collaborative exercise involving discussions with the Department of
Planning, statutory consultees and other bodies as required.
The EIA process involves 3 main steps:‐
(a)
(b)
(c)

Surveying the site and surrounding area in detail;
Assessing the likely impacts of the development on the environment; and
Identifying mitigation measures to avoid, reduce or offset potentially negative
environmental impacts.
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3.6

Preparation of the Environmental Impact Statement

The developer is responsible for preparing the EIS and it is up to the developer to decide
on the team to prepare the EIS.
The EIS should be an independent objective assessment of the project’s environmental
impacts and not a ‘best case statement’ for the development. Negative impacts should
be given equal prominence to the positive impacts, and they should be discussed in
detail.
The EIS should specify the effects (positive and/or negative; cumulative; short, medium
and/or long term; permanent and/or temporary; direct and/or indirect) which the
proposed development and resulting activities may have on the environment, and upon
what premises and criteria the assessment of these effects has been based.
The EIS should explain what main alternative options were considered for the proposed
development including alternative site locations, alternative types of development
and/or alternative designs, and their environmental effects should be explained and
compared. This demonstrates that other options have been considered and results in a
more robust planning case for the development being proposed.
The EIS should be laid out clearly and the information presented so as to be
comprehensible to the non specialist. Matrices are a good and recommended means of
presenting a lot of pertinent information succinctly.
The EIS should contain a non‐technical summary, and a list of the EIA/EIS personnel and
their qualifications as well as previous examples of similar projects undertaken. An
indication of any difficulties (technical deficiencies or lack of know‐how) encountered in
compiling the required information during the EIA/EIS process should also be clearly
stated.
An EIS should contain all the necessary information to make a determination of the
proposal including the results of the EIA and appropriate plans, information and data in
accordance with policy ENV.5, chapter 6 of the Bermuda Plan 2008 Planning Statement,
as follows:‐
Policy ENV.5 An Environmental Impact Statement shall include the appropriate plans,
information and data in sufficient detail to enable the Board to
determine, examine and assess the potential environmental impacts of
the proposal, including but not limited to:‐
(a)
(b)
(c)
(d)
(e)

the information specified in policy ENV.3;
a description of the alternative options considered;
a detailed description of the proposal from inception through the
site preparation, construction and operational phases;
the data necessary to identify and assess the main effects the
proposal is likely to have on the natural and built environment;
a description and quantification of the likely significant effects,
direct and indirect, on the site and surrounding area, explained by
reference to the proposal’s possible impact on:‐
(i)
(ii)
(iii)
(iv)

humans;
flora and fauna;
soil;
water, including the ocean, inshore waters and ground water;
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(v)
(vi)
(vii)
(viii)

(f)

(g)

(h)
(i)

air;
climate;
landscape; and
cultural heritage including historic protection areas, Listed
Buildings and areas of historical and archaeological interest;

a description of the measures to be implemented to avoid, reduce
or remedy any adverse effects during the site preparation,
construction and operational phases;
the arrangements to be made for securing an adequate supply of
water, storm water management and the safe and efficient disposal
of sewage;
a summary in non‐technical language of the information specified
above; and
any other information detailed in the Department of Planning’s
Environmental Impact Assessment and Statement Guidance Note.

Appendix 2 provides a comprehensive check list of information that should be
considered for inclusion in an EIS. Each proposal is different and certain information
listed in Appendix 2 may not be relevant or required for every proposal. The precise
information that should be included in an EIS will depend on the project and which
information is relevant to the particular proposal as agreed to in the Scoping Document.
There is no prescribed format for an EIS, however the following format can be used as a
guide:‐











3.7

Table of contents
Non‐technical summary
Description of the proposed development
Description of the alternatives considered
Description of the proposal site and surrounding area including the regulatory
framework
Assessment of effects and identification of potential impacts
Identification of mitigation measures including monitoring programmes and
contingency plans
Public consultation and involvement including Government and non‐government
agencies and the general public
List of references
Appendices
o Scoping Document
o List of personnel who conducted the EIA and prepared the EIS
o Data/survey results from EIA
o Site plans, schematic drawings etc
o Relevant planning history, relevant correspondence etc.
Submission of the Environmental Impact Statement

To enable the Department of Planning to process a planning application as efficiently as
possible, it is in the developer's interest to submit the EIS at the same time as
submitting the planning application.
An EIS should ideally be submitted with an in principle planning application as opposed
to a final planning application. This allows for key environmental issues to be reviewed,
understood and assessed at the early stages of the project’s planning and design stages.
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The developer is required to provide the Department of Planning with a sufficient
number of copies of the EIS to enable copies to be sent to consultees as necessary. The
precise number of copies will depend on the project but a minimum of 5 copies should
be provided.
3.8

Appraisal of the Environmental Impact Statement

Technical officers within the Department of Planning will evaluate the EIS and the
planning application. The Department of Planning may seek advice from statutory
consultees or other suitably qualified persons or organisations to help evaluate certain
sections of the EIS, and to determine whether any likely environmental impacts have
been properly investigated and whether the measures proposed to minimise the
impacts are thought to be sufficient.
In addition, as a member of the UK Institute of Environmental Management and
Assessment (IEMA), the Department of Planning is able, at its discretion, to request the
UK IEMA to assist in reviewing the scope and structure of the EIS. It should be noted
that the UK IEMA is not in a position to provide the Department of Planning with an
evaluation of the planning merits of a project.
The EIS, once part of a formal planning application, is a public document which is
available to the public for review and comment. As with any planning application,
members of the public are able to make objections to a development proposal involving
an EIS.
Additional information may be sought from the Department of Planning to clarify or
further explain certain issues in the EIS, including issues raised by consultees or
objectors to the planning application.
An applicant should expect a planning application which involves an EIS to take longer to
process than other planning applications due to the complexity of issues and often the
need for the Department of Planning to consult more widely.
3.9

Determination of the Environmental Impact Statement and planning
application

Following consideration of the EIS and the planning application, the technical officers in
the Department of Planning will make a recommendation to the Board. In turn, the
Board will make a determination and decide that:‐




the proposal should be approved, with or without conditions;
the proposal should be refused for certain reasons; or
the proposal should be deferred for a decision at a later date.

As with any planning application, the applicant or a third party has the right to appeal
the decision of the Board by submitting an appeal to the Minister responsible for the
Environment.
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Appendices
Appendix 1:

Information to be included in a Scoping Report for an Environmental
Impact Statement

A Scoping Document should contain the information listed below. The checklist in
Appendix 2 should also be used to help determine the scope of the EIA and EIS:













A brief description of the proposed development including timelines for
construction
A brief description of the alternative options considered and rationale for the
chosen option
A brief description of the proposal site as well as a site plan showing boundaries
of the site, buildings and structures, roads and access points, zoning boundaries
etc.
A brief description of the baseline conditions and an indication of what baseline
studies will be used or undertaken to characterise the existing environment
An overview of the area context and applicable land use planning zonings and
policies, and other relevant legislation
An identification of potential environmental impacts of primary concern
A brief description of the specific methodologies anticipated for studying and
testing each significant environmental impact and the potential magnitude of
each
An identification of any known or anticipated information gaps
An identification of the sort of mitigation measures, monitoring plans and
contingency plans that might be anticipated
A description of the structure and content of the proposed EIS report structure
The names, qualifications and role of those persons involved in conducting the
EIA and preparing the EIS.
A list of key organisations and stakeholders to be consulted in the EIA process
and methods of public consultation

5th Floor, Dame Lois Browne‐Evans Building, 58 Court Street, Hamilton HM 12, Bermuda
Phone: (441) 295‐5151 Fax: (441) 295‐4100
General Enquiries: (441) 297‐7756 Development Control: (441) 297‐7810 Building Control: (441) 297‐7755
Forward Planning: (441) 297‐7778 Building Inspection Requests 24‐Hr. Line (441) 297‐7828
Website:
www.planning.gov.bm
19 November 2010
Page 11 of 16

Ref: GN106

ENVIRONMENTAL IMPACT ASSESSMENTS AND
ENVIRONMENTAL IMPACT STATEMENTS
Appendix 2:

Information to be included in an Environmental Impact Statement

Introduction
This checklist is intended to be used as a guide for preliminary discussions on the scope
of an EIS. The precise information that should be included in an EIS will depend on the
particular project and it is unlikely that all the items listed will be relevant to any one
project.
The main components of an EIS
Every EIS should contain 5 main components of information:‐
(1)
(2)
(3)
(4)
(5)

A description of the proposed development
A description of the alternatives considered
A description of the proposal site and its surrounding area
An assessment of effects and identification of impacts
An identification of mitigation measures

In addition, every EIS should include a non‐technical summary.
Details of the EIS components
(1) A description of the proposed development
The EIS should include a full description of the proposed development and identify the
residues and emissions that are expected.
(a) Description of the proposed development
 the purpose and objectives of the proposed development
 the characteristics of the development (including its size, scale, massing, height,
nature and design) and the land use requirements during the construction and
operational phases, and after use where appropriate
 the main characteristics of the production and operational processes of the
development and the type and quantities of raw materials, energy, water supply
and other resources to be consumed
(b) Residues and emissions
 the types, quantity, composition and strength of expected residues and
emissions (including discharges to water, emissions to air, noise, vibration, light,
heat, radiation, sewage, waste matter, storm water and other deposits/residues
to land and soil) and the rate at which these will be produced
 the methods used to make estimations of the residuals and emissions and the
proposed methods of treatment for the waste and residual materials
(2) A description of the alternatives considered
The EIS should include a description of the main alternative options considered and the
main reasons for the choice of site and the proposal as presented.
(a) Alternatives
 alternative sites for the proposal (where these are practicable and available) and
the main environmental advantages and disadvantages of these
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alternative uses for the site including the ‘do nothing’ option
alternative processes, designs and operating conditions and the environmental
implications of these
the reasons for the final choice of site and proposal (taking into account the
environmental effects)

(3) A description of the proposal site and its surrounding area
The EIS should include a full description of the existing conditions on the site and in the
immediate surrounding area, including the existing regulatory and policy framework.
(a) The Site
 the area of land affected by the proposed development clearly shown on a map
and the different land uses of the site and surrounding area clearly demarcated
 the affected site and any potential effects occurring away from the site
(including dispersal of pollutants, traffic etc)
(b) Baseline conditions
 baseline data on aspects of the environment as it is currently and as it could be
expected to develop if the project were not to proceed
 baseline data on the characteristics and relative abundance, quality and
regenerative capacity of those aspects of the environment likely to be
significantly affected by the proposed development, including the following:‐
o
o
o
o
o
o
o
o
o
o
o

landscape and topography
flora and fauna (habitats and species)
soil (agricultural quality, geology and geomorphology)
water (water courses, water bodies, shoreline including the type, quantity,
composition and strength of any existing discharges)
air (climatic factors and air quality)
population (proximity and numbers)
existing land uses
previous land uses (if significant – e.g. site contamination)
architectural and historic heritage, archaeological sites and features, and
other material assets
recreational uses
any other relevant environmental features

(c) Regulatory framework
 the site’s regulatory framework in particular the site’s land use planning zonings
and policies
 other relevant legislation
(4) An assessment of effects and identification of impacts
The EIS should assess the potential effects and identify the type, probability, magnitude,
extent and significance of the impacts.
(a) Identification of potential effects
 Effects on human beings, buildings and man‐made features
o change in population arising from the development, and consequential
environmental effects
o visual effects of the development on the surrounding area and landscape
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o levels and effects of emissions from the development during normal
operation
o levels and effects of noise from the development during the construction and
operational phases
o levels and effects of light from the development during the construction and
operational phases
o effects of the development on local roads and transport (including traffic
generated, access arrangements) during the construction and operational
phases. Note: If these effects are significant, a Traffic Impact
Assessment/Statement should be submitted as part of the EIS – see Traffic
Impact Assessment/Statement guidance note GN108)
o effects of the development on buildings, the architectural and historic
heritage, archaeological features, and other human artifacts, e.g. through
pollutants, visual intrusion, vibration. Note: A proposal which potentially
impacts a Historic Protection Area, listed building or site that is deemed to
have archaeological significance may require the submission of a Preliminary
Archaeological Assessment as part of the EIS – see Sites of Archaeological
Significance guidance note GN119)


Effects on flora, fauna and geology
o loss of and damage to habitats and plant and animal species
o loss of and damage to geological, paleontological and physiographic features
o other ecological consequences



Effects on land
o physical effects of the development including change in local topography,
effect of earth‐moving on stability, soil erosion etc.
o effects of chemical emissions and deposits on the soil of the site and
surrounding land
o land use and resource effects (e.g. quality and quantity of agricultural land to
be taken, effect on surrounding land uses, waste disposal etc.)



Effects on water
o effects of development on drainage pattern in the area
o effects on ground water, inland water bodies, coastal waters or other water
bodies
o effects on water quality from pollutants, waste etc.



Effects on air and climate
o level and concentration of chemical emissions and their environmental
effects
o particulate matter
o offensive odours
o any other climatic effects



Other indirect and secondary effects associated with the project
o effects from traffic (road, water, air) related to the development
o effects arising from the extraction and consumption of materials, water,
energy or other resources by the development
o effects of other development associated with the project e.g. new roads,
utility services, accommodation
o effects of association of the development with other existing or proposed
development
o secondary effects resulting from the interaction of separate direct effects
listed above
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(b) Type and probability of impact
 whether an impact is positive or negative; cumulative; short, medium or long
term; permanent or temporary; direct or indirect
 where the operational life of a development is expected to be limited
 the effects of decommissioning or reinstating the land
 the probability of the impact
(c) Magnitude, extent and significance of impact
 the size of each impact as the predicted deviation from the baseline conditions,
during the construction phase and during normal operating conditions, and in
the event of an accident when the proposed development involves materials
that could be harmful to the environment
 the extent of the impact (geographical area and size of the affected population)
 the duration, frequency and reversibility of the impact
 the methods used to predict impact magnitude
 estimates of impacts recorded in measurable quantities with ranges and/or
confidence limits as appropriate
 the significance of all impacts which remain after mitigation (assessed using the
appropriate national and international quality standards where available) with
the assumptions and value systems used to assess significance justified and the
existence of opposing or contrary opinions acknowledged
 any gaps in the required data identified to estimate the magnitude of the main
impacts
(5) An identification of mitigation measures
The EIS should identify means of avoiding, reducing or mitigating potential negative
impacts. The EIS should also demonstrate how the development’s impacts and the
effectiveness of mitigation measures will be monitored once in operation, and should
include contingency plans to deal with unforeseen negative impacts.
(a) Mitigation measures
 mitigation measures for all significant adverse impacts which may include site
planning, technical measures (e.g. pollution control and treatment), aesthetic
and ecological measures (e.g. mounding, tree planting, landscaping, measures to
preserve particular habitats or create alternative habitats, recording of
archaeological sites, measures to safeguard historic buildings or sites etc)
 mitigation methods (including modifications to the project, compensation,
alternative facilities, pollution control etc)
 an assessment of the likely effectiveness of mitigating measures including an
indication of where the effectiveness of mitigation measures is uncertain or
depends on assumptions about operating procedures, climatic conditions etc
(b) Commitment to mitigation
 details of when and how the mitigation measures will be carried out
(c) Monitoring programmes and contingency plans
 monitoring programmes to monitor the effectiveness of a mitigation measures
and to enable the adjustment of mitigation measures as necessary particularly
where uncertainty over impact magnitude and/or effectiveness of mitigation
exists
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contingency plans and preventative measures to deal with unforeseen impacts
or accidents to ensure that if environmental problems occur, appropriate action
is taken to rectify them as a matter of urgency.

For further information or advice on
Environmental Impact Assessments and Environmental Impact Statements,
please contact the Forward Planning Section, Department of Planning on 297‐7778
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1.

What are they?
Conservation Management Plans (CMPs) are plans that give details for
maintaining and managing conservation areas so as to provide for improved
biodiversity in endemic and native animal and plant life, reduce invasive species
of trees and other vegetation and encourage the appropriate planting of
endemic, native and noninvasive ornamental species. Plant diversity protects the
Island’s ecological, habitat and other natural features; and, enhances the visual
amenity and aesthetics of the Bermuda Image. The wellbeing of our Island
environment is critical in maintaining the quality of life all Bermuda’s residents
enjoy.

2.

Why are they necessary?
The Development and Planning Act (1974) makes specific provision for the
designation of ‘Areas of Special Environmental Value’ in the Fourth Schedule
(Section 28) of the Act. These ‘designated area protections’ are encompassed in
the Bermuda Plan, for the protection of areas that are considered to possess
natural features with environmental value, including woodlands, agricultural
land, beaches land, caves or other habitats and natural features. CMPs are
required in order to ensure that Bermuda’s most sensitive physical environments
are protected and enhanced. CMPs recognize the fact that environmental
resources are particularly limited and declining; and, if compromised, will result
in the degradation of the environment as it relates to fauna, flora and the
aesthetics of Bermuda’s visual quality.

3.

When are they required?
When a Conservation Base Zone or a Conservation Area is protected by the
Fourth Schedule of the Planning Act, a CMP shall be required for any
development proposed within these areas. In addition, a CMP may also be
required for lands located within a Development Zone, as a means of enhancing
and protecting an adjacent Conservation Base Zone or Conservation Area.
The public is encouraged to submit a CMP for any land which is located within a
Conservation Base Zone or a Conservation Area. The provision of this information
at the point of submission of the application, will avoid the need for the
Department to request additional information, which will delay the processing
of the application.
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4.

The Submission Process
There are two (2) distinct processes whereby CMPs may be submitted. One
scenario occurs at the initiative of the landowner. A landowner may wish to
undertake landscape work within a Woodland Reserve with a view to improving
its overall amenity, recreational, social, residential and environmental value. This
may involve the removal of invasive species as well as the introduction of
endemic, native and ornamental plant species.
Whereas this work does not involve a formal planning application, permission
from the Department of Planning is still required. Too often landowners’ good
intentions to upgrade a Conservation Area without the benefit of planning
permission end up lacking or causing more harm than good. The landowner or
agent, therefore, has to prepare a CMP detailing the work to be done, the
methods to be employed in its execution, time frame and any protective
measures to be applied.
The CMP process is dealt with by the Forward Planning section of the
Department of Planning. Forward Planning often draws on the expertise of the
Department of Conservation Services, which undertakes an assessment of the
CMP and refers its comments and recommendations back to the Department of
Planning. Forward Planning finalizes the CMP and communicates with the
property owner or agent. On commencement of the work, the applicant should
inform the Department of Planning and Department of Conservation Services:
the later will be available to monitor the work as needed. If any formal or hard
surfaced trails are being introduced, or existing permanent trails are being
altered, then a formal development application may be required.
The second scenario is a CMP being submitted together with a formal planning
application when a proposed development is located within a protected area or
is likely to have an impact on a protected area. In such cases, the submission of
the CMP becomes a stipulation and should be submitted at the time of the
planning application. The planning application is processed, as usual, by the
Development Control section, while the Forward Planning section handles the
CMP. The two (2) decisions will be coordinated.

5.

What does a Conservation Management Plan entail?
A CMP should include the following basic information:
Contact information: Name of Landowner, Address, Telephone, Fax, e‐mail
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Location Plan: The provision of a location plan drawn to a scale of 1:2500 clearly
outlining in red, the land that is subject to the CMP and the property boundaries.
Location/Area plans are available from the Planning Department and on the
website www.planning.gov.bm under Mapping.
Site Plan: The provision of a site plan drawn to a scale of 1:250 (1”:20’) for sites
not exceeding 0.2 hectares (0.5 acres) or 1:500 (1”:40’) for all other sites and
showing the boundaries of the site edged in red and the contours of the site at
one metre (three feet) intervals, where practical.
Photographs: Photographs should be included as these provide a snapshot of
the area to be managed. They can be useful in the assessment of existing state of
the site and provide details that plans and descriptions cannot.
Phasing Plan: The preparation of a Phasing Plan sets timelines for the work that
is to be undertaken. It is especially recommended for larger sites and allows for
the prioritization of problem areas.
Management Plan: This represents the major part of the information provided in
a CMP. The Management Plan should show the following minimum information:
a. the appropriate topographical contours and zoning boundaries of the site
taken from a current and accurate topographical survey and zoning map
including access routes;
b. existing vegetation should be highlighted, with particular mention made of
endemic, native or specimen ornamental species including height, spread,
condition and whether the vegetation is to be retained, relocated or
removed;
c. other physical features such as rock cuts, walls, existing and proposed
buildings, trails and roads;
d. the extent of the proposed development including areas of hard surfacing;
e. the location of any natural or other features of conservation or management
planning interest (example: caves, items stored on the property, boreholes,
utilities, wells, etc)
f. the location and number of all proposed planting noting species and size;
g. the location of other conservation improvements including artificial Long
Tailed Tropic Bird nesting sites; and
h. the location of all proposed protective fencing.
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6.

Priorities in the preparation of CMPs

6.1

Retention of existing vegetation
Every effort should be made to ensure that as much of the existing vegetation as
possible, especially native and endemic species, is retained. Even invasive
species should not be arbitrarily removed in the absence of a plan for their
suitable replacement. Groups of trees tend to be reliant on each other for natural
shelter and physical support and breaking up or making changes to this
clustering, may compromise the integrity of the entire group by making the
remaining trees unstable and even unsafe. A good starting point is the
undertaking of an accurate and detailed mature tree, shrub and fern survey. No
CMP can be prepared without comprehensive knowledge of what mature
vegetation exists on site. The plant survey should contain the following
information:
a. An inventory of all the existing vegetation indicating species, height, spread,
age and condition. The nature of some sites is not conducive to the
identification of every individual tree and in such cases, the main or mature
trees within the group should first be identified. In this particular case, the
approximate spread of species groups should be indicated within the outer
perimeter of the tree group.
b. Any other features such as rock outcrops, stone walls and existing buildings.
c. A topographical survey showing the slope of the site.
d. Soil conditions and characteristics.
e. Normal wind direction and any other climatic factors as certain trees may be
suitable for reducing the worst effects of climate conditions, such as
providing windbreaks from hurricanes or being resistant to salt blast from
the sea.
Once the tree survey has been carried out, a determination can then be made as
to the most appropriate location of any proposed buildings. This essentially
entails, minimizing the loss of existing trees and making sure that buildings are
located sufficiently away from the roots of mature trees, both in the interest of
the trees themselves as well as the buildings. Water tanks, cesspits, hard
surfaced areas (paths, decks, roads) and underground utility services can also be
damaged by tree roots. In terms of mature trees, a rule of thumb is to position
the building at a distance away from the tree that is similar to the height of the
tree. However, there are some exceptions to this standard, for instance,
buildings may be located much closer to palm trees given their rooting system
which tends to create a dense ‘root ball’ under the canopy of the palm and
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extends only a few feet from the principle trunk. Other trees, such as the Indian
Rubber, can have root systems that extend hundreds of meters.
6.1

Protection during and after site work

6.1.1 Relocation of vegetation
In the event that it is not possible to retain vegetation, consideration should be
given to relocating it to another part of the site. This applies not only to trees but
also to shrubs. Of course, the success of such a venture is highly dependent on
the particular species, the stage of its development, and effort made to provide
optimum survival potential; especially adequate water. The services of a
landscape professional can be highly beneficial in this regard.
Existing plants usually have considerable value and can be in such high demand
that landscape contractors may be willing to negotiate terms to purchase
existing plants for use on other sites. The key to safeguarding this value is early
planning and sound, professional advice, resulting in win‐win situation for all
parties since landowners get to retain the value of existing plants and buyers
obtain mature vegetation that may otherwise be hard to procure.
6.1.2 Fencing of vegetation
Local construction practice and modern construction equipment can have a
negative impact upon the onsite vegetation if due care and vigilance are not
exercised. Once trees have been identified for retention, they should be clearly
marked and fenced in accordance with best practice standards – generally fencing
at or beyond the tree canopy boundary. In particular, plant rooting systems must
be protected from heavy compaction created by vehicles or stockpiled material.
Protection fencing should be positioned away from the tree at a distance that is
1 – 11/2 times the dripline* of the affected plant.
* The dripline is a protected circle traced from the outside diameter of the tree
canopy onto the ground. For example, if the sun were directly overhead of a
plant, the dripline would be represented by the resultant shadow outline on the
ground. Some trees need far more spacing due to environmental conditions
(limited soil) or natural root structure.
6.1.3 Fencing of restriction lines
In circumstances where development is to be sited within a Development Base
Zone, but still within impact of a Conservation Base Zone, Conservation Area, or
Protected Area, protective fencing of at least 4 feet in height should be erected
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prior to the commencement of building operations, and along the building
restriction and setback lines. A notice sign should be installed to indicate the
area as a protected environmental area.
6.1.4 Trenching
Service trenches and other excavations should avoid existing vegetation.
Appropriate effort to achieve an engineering solution should be considered prior
to detrimentally impacting specimen tree root structure. If trenches must pass
within the rooting zone of a tree within a protection area, they should be dug by
hand close to the trunks and any roots encountered be cleanly cut to reduce the
potential of disease. Machinery work should not occur within the root zone
beneath the canopy of retained trees. Alternatively, tunneling, drilling or other
excavation method may be required to preserve important specimen trees. In
the event that the removal of some tree roots is unavoidable, then the crown of
the tree should also be proportionately reduced by a qualified tree surgeon to
compensate and maintain balanced growth and health of the tree.
6.1.5 Disposal of Toxic materials
All toxic materials should be taken off‐site and disposed of properly. Toxic
residues can accumulate in the soil as a result of bad practices like burning paint
tins or plastics, washing out oil or chemical drums and draining vehicular engines
or spilling other liquids or materials during construction activities. Landscape
failure may ensue as a result of these adverse activities and human health may
be compromised.
6.1.6 Top soil
Top soil and subsoil affected by the development should be removed and stored
for reuse. It should not be stockpiled in heaps of over 3 feet in height as this can
destroy the growing qualities of the soil. When higher mounds cannot be avoided
due to the lack of space on site, the soil should be aerated by regular cultivation
using a deep ripper or mixed with composted material during reuse. Covering
stored soil with tarps will reduce the growth of weeds. Any weeds should be
consistently removed from the stockpile before they have time to seed to
preclude weed infestation whenever the soil is reused.
6.1.7 Other excavated material
Other excavated material may only be permitted on a lot within conservation
areas on a temporary basis and is contingent on the CMP submission review and
should be totally removed from the site prior to the issuance of a Certificate of
Use and Occupancy Permit. For certain visually or environmentally sensitive site
locations, no deposition or storage of excavated material will be permitted on
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site and all excess unused material must be removed from the site during the
course of excavation and building operations. Excavated material must not be
deposited within Woodland Reserve or Agricultural Reserve Conservation Areas
without specific approval; and should never be deposited within a Nature
Reserve without approval and supervision of the regulatory authorities.
6.1.8 Screening
Screening is a very important activity as it can negate the worst visual effects of
development upon protected areas and it also serves to facilitate what is known
as ‘building with the landform’. Much of the remaining developable land in
Bermuda is not flat. In this regard, rocks cuts should be terraced in such a way
that each vertical rise is separated horizontally by an area 3 feet or greater in
width, capable of sustaining landscaping for screening purposes. The greater the
‘step’ width, the better the growing potential and the higher the potential land
value assessment. New development can also be designed to fit into the hillside
and even avoid the need for rock cuts altogether.
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7.

Appendix

7.1

Conservation Base Zones
The Development Plan has designated five (5) Conservation Base Zones. These
are Coastal Reserve, Nature Reserve, Park, Open Space and Recreation. The
submission of CMPs for development proposed within Coastal Reserve and
Nature Reserve is mandatory. Proposals within the Open Space Reserve and
Recreation Zones, the Board may also require the submission of CMP. The
Development Plan does not impose a requirement for CMPs in respect of Parks.

7.1.1 Coastal Reserve
Bermuda consists of many islands of varying sizes. As a location for many of our
natural resources, the Coastal Reserve zone focuses on the protection of
woodlands, beaches, caves, habitats and other natural features such as rock
formations, cliffs and dunes. Coastal Reserve areas and their adjoining inshore
waters also contain nesting sites and habitats including Long Tailed Tropic Bird
nests, seagrass beds, corals, mangroves and salt marshes. In an effort to guard
against the over‐development of these areas, only limited coastal development
is permitted, such as minor siteworks, accessory structures, additions,
conversions or demolition and reconstruction of existing structures. In order to
ensure that the integrity of our coastline is not compromised, CMPs are required
in coastal locations for the protection and enhancement of these various
habitats.
7.1.2 Nature Reserve
Nature Reserves are areas of special environmental significance and ecological,
biological, geological and scientific value. They include mangroves, marshlands,
bird sanctuaries, cave and rock formations, islands and other wildlife habitats.
The focus here is on the protection of woodlands, beaches, caves, habitats and
other natural features. Nature Reserves are crucial aspects of Bermuda’s natural
heritage since they constitute some of the few remaining areas that actually
support native flora and fauna. In light of this, all forms of development are
precluded except for minor site works and pedestrian access trails that are
associated with their maintenance, enjoyment or enhancement. In an effort to
conserve and enhance the special qualities of these sites, CMPs are required.
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7.1.3 Open Space Reserve
The Open Space Reserve zone provides environmental, visual and amenity value
and links between the Railway Trail, Parks and other conservation lands. These
tracts of land can be either grassed green areas or wooded areas. They provide
important natural buffers between areas of development, thus serving to soften
and enhance the landscape. Forms of development may include horse stables,
riding schools, market gardens and horticultural nurseries. CMPs are encouraged
and may be required for any development proposed within or that has an impact
on an Open Space Reserve, as can be the case with properties with split zoning.
7.1.4 Parks
Parks are protected for their passive and active use and enjoyment in respect of
both present and future generations. In addition to protection under the
Development and Planning Act, they are also designated under the Bermuda
National Parks Act, 1986, and may also comprise any other public amenity open
space. CMPs are not normally required within the National Parks System since
that Department has a program for the enhancement and protection of natural
features and habitats.
7.1.5 Recreation
This zone identifies land for a variety of recreational activities. Protected areas
include public and private playing fields, sports facilities and golf courses. Some
of these recreational areas benefit from the presence of clusters of trees,
shrubbery and other vegetation and CMPs are encouraged and may be required
for their protection.
7.2

Conservation Areas
There are two (2) Conservation Areas which are overlays to the Base Zones.
These are Agricultural Reserve and Woodland Reserve.

7.2.1 Woodland Reserve
The Woodland Reserve Conservation Area is designated specifically for the
protection of woodlands. They include extensive belts of mature trees and other
blocks of dense vegetation, which are considered to be important features of the
landscape. Woodland Reserves may also include smaller areas of trees and shrubs
in prominent locations. These areas create natural habitats for wildlife and also
serve as windbreaks or protection for agricultural land, visual screens
circulation/physical control and noise buffers.
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Woodland areas contain a variety of plant and tree species which change over
time and the underlying objective is the protection of these areas, whether they
contain endemic, native, introduced or invasive species, to ensure that the land
resource and vegetation may be preserved over the course of time. Although
Woodland Reserve areas may contain open space areas with dispersed vegetation,
cliffs, rocky formations, ditches, ponds and other natural features, these all play
an integral role in terms of the overall value and therefore, need to be protected
as part of the wider scheme. CMPs are required for any development or
management work within a Woodland Reserve Conservation Area.
Woodland Reserve Conservation Areas are susceptible to damage from the
effects of naturally occurring events such as hurricanes and flooding. They may
also be impacted by fire. In such circumstances, every effort should be made to
re‐establish these areas. Property owners are encouraged to submit a CMP
detailing the restoration works. A minimum setback of 15 feet is required for
development abutting a Woodland Reserve Conservation Area.
7.2.2 Agriculture Reserve
The Agriculture Reserve Conservation Area focuses on agricultural uses and the
protection of agricultural land. These areas support farming and horticultural
uses like the cultivation of vegetables, fruit, flowers, forage, market gardens and
nursery grounds. They also provide for dairy farming and the breeding, keeping
and grazing of agricultural livestock. Agricultural Reserve Conservation Areas are
also conserved for their natural and aesthetic value and for providing visual and
amenity buffers between and within development areas. Development is only
permitted in exceptional cases and a minimum setback of 15 feet is required
from areas of Agricultural Reserve to allow for soil water retention, a pesticide
buffer, shading and a turning radius for farm vehicles.
A CMP is required for any management work that will be undertaken within an
Agricultural Reserve area. CMPs are encouraged and may also be required for
any development that is to be located within a 15 feet setback distance or which
impacts upon an Agricultural Reserve.
7.3

Development Base Zones
At the discretion of the Board, CMPs may also be required for lands within any
Development Base Zone, once the Board is satisfied that there exist certain
environmental or physical aspects of that particular site that merit protection.
The case of woodland areas and listed protected species illustrates this point.
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Areas of woodland that have not been designated as Woodland Reserve may still
be found in many other zones, including Development Zones. However, they still
make an important contribution to the overall amenity and biodiversity of the
island. Such areas entail a mixture of trees, shrubs and vegetation that should be
protected for their visual and habitat value and their contribution to the setting
and amenity of existing developed areas as well as adjacent Conservation Areas.
Plants and plant communities can enhance property values, protect landowners
against environmental damage, conserve energy and promote site security as
well as many other benefits.
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Section 1: Introduction
Transport systems are a key component of sustainable development because of their
dependence on the use of natural resources and their potentially damaging effect on
the physical environment. An evaluation of traffic impacts has become an important
consideration in the assessment of planning applications for development projects in
many countries where planning principles are increasingly based upon the principles of
sustainable development.
An assessment of potential traffic impacts is by way of a Traffic Impact Assessment
(TIA). Historically, TIAs have been used to determine expected traffic increases and to
assess the effect on adjacent roads, junctions and accesses. The basis of assessment
has traditionally been the private car and the improvements needed to cater to the
private car. However, TIAs are now being used more in the context of sustainable
development with policy initiatives aimed at promoting a more integrated approach to
transport planning and greater consideration given to public transport, pedestrians and
cyclists.
In Bermuda, there have been a number of traffic studies conducted by or on behalf of
the Government. These studies have been largely focused on the traffic movements in
and around the City of Hamilton.
With the significant growth in the number of vehicles on Bermuda’s roads and traffic
congestion related issues, the need to integrate transportation issues into the planning
process has become increasingly important. Since, most new developments result in
changes to vehicle and/or pedestrian movements, more recently the Department of
Planning has been asking developers to conduct traffic studies as part of major
development proposals.
Traffic issues were seen as a key issue for the City of Hamilton Plan 2001, and the City of
Hamilton Plan 2001 introduced the requirement for the submission of traffic impact
studies for developments comprising a gross floor area of 50,000 sq.ft. or more.
Similarly, the Ministry of Transport’s National Transportation Management Report 2002
recognised the important relationship between transportation planning and land use
planning, and recommended that applicants be required to submit traffic impact studies
as well as environmental impact statements for all major development projects.
Under section 3 and the First Schedule of the Development and Planning Act 1974, the
Development Applications Board (the Board) is authorised to determine applications for
planning permission. In its assessment and determination of a planning application, it is
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essential that the Board has all the pertinent information relating to a proposed
development to ensure that a development does not have any adverse impacts on the
natural, human or built environments of a site or its surrounding area, and to ensure
that any such impacts are reduced and appropriately mitigated. This includes
information regarding the traffic impacts of a development.
This planning policy guidance note has been prepared to assist developers in providing
the necessary information for projects which may require a Traffic Impact Assessment
and a Traffic Impact Statement. It is based on the UK Institution of Highways and
Transportation Guidelines on Traffic Impact Assessment (1994).
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Section 2: What are Traffic Impact Assessments and Traffic Impact Statements and
when are they required?

2.1 What is a Traffic Impact Assessment (TIA) and a Traffic Impact Statement (TIS)?
Most planning proposals (including subdivision applications) generate some form of
traffic whether it be car traffic, bike traffic, commercial traffic or pedestrian traffic. In
some cases, additional traffic generated by the development may lead to a need for
improvements to the existing infrastructure. So that the effects of proposals may be
responsibly assessed, consideration of expected future traffic movements is essential.
The accepted method of doing this is to undertake a Traffic Impact Assessment.
The term 'Traffic Impact Assessment' (TIA) describes a procedure that must be followed
for certain types of projects before they can be given planning approval. The procedure
is a means of compiling, in a systematic way, an assessment of a project which may have
potentially significant traffic impacts. The TIA process helps to establish the baseline
traffic conditions in and around a development site and to project future traffic flows
and impacts related to a development proposal.
The Traffic Impact Statement (TIS) is the document which presents the quantitative
analysis and qualitative assessment of a project’s traffic impacts. The TIS presents the
results of the TIA in a way which enables the Department of Planning to properly assess
the planning application and to provide a basis for discussion on details of the scheme
(such as the level of parking, the siting of access points and entrances), the predicted
traffic impacts and the scope for modifying and/or mitigating them. The TIS is
submitted to the Department of Planning as part of a planning application.
2.2 When is a TIA and a TIS required?
The carrying out of a TIA and the submission of a TIS are usually required for large scale
development proposals. However, there may be other types of development or
changes of use which may require a TIA.
Policy TPT.2, chapter 11 of the Bermuda Plan 2008 Planning Statement outlines the
criteria under which a proposal may require a TIA and a TIS.
Policy TPT.2

The Board may require the submission of a Traffic Impact Statement for
large scale developments comprising a gross floor area of 50,000 sq. ft. or
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more, or in other instances where the characteristics of the site or the
particulars of the proposal justify the Board carrying out a careful
examination of the potential traffic impacts of the development prior to
the determination of the application.
If a proposal is also required under policy ENV.4, chapter 6 of the Bermuda Plan 2008 to
submit an Environmental Impact Statement (EIS), the details of the TIS may be included
as part of the EIS.
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Section 3: What are the main steps in conducting a TIA and submitting a TIS?

3.1 The Main Steps
There are 8 main steps in the process of conducting a Traffic Impact Assessment and
submitting a Traffic Impact Statement, although not every development proposal is
required to go through every step of the process.
The flow diagram below illustrates the main steps in the TIA/TIS process and those
parties involved in each.

Step 1: Preliminary
consultations

Step 2: Screening

(Developer, Dept. of Planning
and consultees)

(Developer, Dept. of Planning
and consultees)

Step 3: Scoping

(Developer, Dept. of Planning and
consultees)

Step 4: Conducting the TIA
(Developer)

Step 5: Preparation of the
TIS
(Developer)

Step 6: Submission of the
TIS (Developer)

Step 7: Appraisal of the TIS

(Dept.of Planning and consultees)

Step 8: Determination of the
TIS and planning application
(Dept. of Planning)
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3.2 Preliminary Consultations
One of the main purposes of the TIA/TIS process is to fulfill the need for early
preliminary consultations with parties which have an interest in the likely traffic effects
of a proposed development.
While a developer is under no formal obligation to consult interested parties about a
proposal before the submission of a formal planning application, for certain
development proposals it may be prudent to do so, particularly where the potential
traffic impacts are significant. Discussing the feasibility of a proposal with the Highways
Section of the Ministry of Works and Engineering prior to lodging a planning application,
for instance, may lead to major cost savings for a developer or potential developer.
The timing of preliminary consultations is at the developer's discretion but it is
advantageous if these consultations take place as soon as the developer is in a position
to provide sufficient information about the proposal to form a basis for discussion.
3.3 Screening
3.3.1 lf‐screen
A developer can determine whether a TIA/TIS is required for a proposal by conducting a
‘self‐screen’ of the proposal as follows:‐


Check policy TPT.2, chapter 11 of the Bermuda Plan 2008 Planning Statement to
see if the proposal fits the criteria of proposals that may require a TIA/TIS.



Check the proposal and determine if it would create any potentially adverse
traffic impacts.



If in doubt, check with the Department of Planning to see whether a TIA/TIS may
be required for the proposed development.

3.3.2 Department of Planning screening
Where there is a possibility that a proposed development will require a TIA/TIS, the
developer is advised to consult the Department of Planning well in advance of
submitting a planning application.
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In order for the Department of Planning to determine or screen whether a proposal
requires a TIA/TIS, the Department of Planning will require the developer to submit
basic information regarding the proposal. This basic information must include a site
plan with the boundaries of the site of the proposed development clearly identified, a
brief description of the nature, purpose, scope, size and location of the proposal and its
likely vehicular and pedestrian movements to and from the site.
This screening process enables a developer to gain a clear opinion from the Department
of Planning on the need for a TIA/TIS well before reaching the stage of submitting a
formal planning application. This helps to minimise the possibility of delay or
uncertainty at the planning application stage.
3.4 Scoping
TIAs vary in scope and complexity. A TIA may be a comprehensive study of traffic
impacts for a major development or a short statement of the traffic effects for a smaller
proposal or a change of use. Alternatively, if there are a number of development
proposals planned for a number of sites in the same area for the same time, it may be
more efficient to conduct a comprehensive traffic study for a wider area. Therefore,
prior to embarking on a TIA, it is strongly advised that a developer consult with the
Department of Planning to agree the content and scope of the TIA/TIS including the
data to be considered and/or collected, the area of analysis, key junctions to be
considered, methodologies to be used, and the assessment years reflecting the
proposal’s size and complexity.
A meeting between the developer and technical officers at the Department of Planning
should take place to discuss the proposal and the issues involved. Other relevant
consultees, in particular technical officers from the Highways Section of the Ministry of
Works and Engineering may also be involved at this stage.
Based on the scoping meeting and discussions, the developer is required to submit a
Scoping Document to the Department of Planning which outlines the main parameters
of the proposal and an outline of the information to be included in the TIS. Appendix 1
provides an outline of the information required in a Scoping Document. Appendix 2
provides a check list of information that should be considered for inclusion in a TIS, and
it is recommended that this check list be used to help determine the scope of the TIA
and TIS.
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3.5 Conducting the Traffic Impact Assessment
The TIA is a detailed process, undertaken by the developer, by which the traffic flows
and impacts of the proposed development should be identified and measured in an
objective manner.
It is up to the developer to decide on the TIA team. However, specialised traffic or
planning consultants or highway engineers are recommended particularly for the larger
or more complex schemes. For smaller proposals, a TIA may be prepared by any
suitably experienced practitioner with practice in or familiar with traffic generation
rates.
The TIA process involves the following:‐






assessing existing conditions or baseline traffic levels (vehicular and pedestrian)
at the development site and surrounding area;
projecting traffic flows to and from the development at key junctions in the
surrounding area (by vehicle type, daily/weekly movements, at site preparation,
construction and operational stages);
evaluating the significance and impact on the existing transport network; and
evaluating what changes are required to accommodate the additional traffic and
mitigate any adverse impacts.

3.6 Preparation of the Traffic Impact Statement
The developer is responsible for preparing the TIS and it is up to the developer to decide
on the team to prepare the TIS.
The TIS should provide an impartial and objective description of the impacts and traffic
effects of a proposed development. The TIS should be clear and concise, and the bases
for all assumptions must be clearly set out and detailed. Wherever possible plans and
diagrams should be included.
The coverage and detail of the TIS should reflect the scale of development and the
extent of the transport implications of the proposal. A full and detailed assessment of
how vehicle and pedestrian movements to and from a development site might affect
existing road and pedestrian networks should be provided as well as any other
information necessary for the Board to make a determination of the traffic impacts of a
proposal.
5th Floor, Dame Lois Browne‐Evans Building, 58 Court Street, Hamilton HM 12, Bermuda
Phone: (441) 295‐5151 Fax: (441) 295‐4100
General Enquiries: (441) 297‐7756 Development Control: (441) 297‐7810 Building Control: (441) 297‐7755
Forward Planning: (441) 297‐7778 Building Inspection Requests 24‐Hr. Line (441) 297‐7828
Website:
www.planning.gov.bm
19 November 2010
Page 9 of 17

Ref: GN108
PLANNING POLICY GUIDANCE NOTE ON
TRAFFIC IMPACT ASSESSMENTS AND TRAFFIC IMPACT STATEMENTS
Policy TPT.3, chapter 11 of the Bermuda Plan 2008 Planning Statement provides an
outline of what information should be included in a TIS:‐
Policy TPT.3

A Traffic Impact Statement shall include the appropriate plans,
information and data in sufficient detail to enable the Board to
determine, examine and assess the potential traffic impacts of the
proposal including but not limited to:‐
(a) baseline traffic levels (vehicular and pedestrian) at the development
site and surrounding area;
(b) projected traffic flows to and from the development at key junctions
in the surrounding area (by vehicle type, daily/weekly movements, at
site preparation, construction and operational stages);
(c) potential traffic impacts (volume/capacity, noise, pollution, safety,
visual intrusion);
(d) provisions for new access roads, improvements to existing roads and
junctions, feeder lanes, pedal cycle lanes and facilities, parking,
sidewalks and pedestrian crossings;
(e) the measures to be implemented to avoid, reduce or remedy any
adverse effects; and
(f) any other information detailed in the Department of Planning’s Traffic
Impact Assessment and Statement Guidance Note.

Appendix 2 provides a further check list of information that should be considered for
inclusion in a TIS. Each proposal is different and certain information listed in Appendix 2
may not be relevant or required for every proposal. The precise information that should
be included in the TIS will depend on the project and which information is relevant to
the particular proposal as agreed to in the Scoping Document.
The TIS should summarise its conclusions in a non‐technical summary and make a
recommendation to the effect that either there will be little or no adverse impact on the
transport network (and no road/junction improvements required), or that some
alterations are required to minimise the adverse impacts, or that the proposed
development is inappropriate for the site and no satisfactory mitigation measures can
be recommended.
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There is no prescribed format for TIS, however the following format can be used as a
guide:‐












Table of contents
Non‐technical summary and recommendation
Description of the proposed development
Description of the proposal site
Baseline traffic levels at the development site and surrounding area
Projected traffic flows to and from the development at key junctions in the
surrounding area
Assessment of potential traffic impacts
Description of proposed changes to the road infrastructure including any
mitigation measures
Public consultation and involvement including Government and non‐government
agencies and the general public
List of references
Appendices
o Scoping Document
o List of personnel who conducted the TIA and prepared the TIS
o Data/survey results from TIA
o Site plans, schematic drawings etc
o Relevant planning history, relevant correspondence etc

3.7 Submission of the Traffic Impact Statement
To enable the Department of Planning to process a planning application as quickly as
possible, it is in the developer's interest to submit the TIS at the same time as
submitting the planning application.
A TIS should ideally be submitted with an in principle planning application as opposed to
a final planning application. This allows for traffic issues to be reviewed, understood
and assessed at the early stages of the project’s planning and design stages.
The developer is required to provide the Department of Planning with a sufficient
number of copies of the TIS to enable copies to be sent to consultees as necessary. The
precise number of copies will depend on the project but a minimum of 5 copies should
be provided.
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3.8 Appraisal of the Traffic Impact Statement
Technical officers within the Department of Planning will evaluate the TIS and the merits
of the planning application. The Department of Planning may seek advice from
statutory consultees or other suitably qualified persons or organisations to help
evaluate the TIS, in particular technical officers in the Highways Section of the Ministry
of Works and Engineering.
3.9 Determination of the Traffic Impact Statement and planning application
Following consideration of the TIS and the planning application, the technical officers in
the Department of Planning will make a recommendation to the Board. In turn, the
Board will make a determination and decide that:‐




the proposal should be approved, with or without conditions;
the proposal should be refused for certain reasons; or
the proposal should be deferred for a decision at a later date.

It should be noted that the Department of Planning may not grant final planning
approval for a development until all road works required outside the curtilage of the
development site have been satisfactorily completed, as stated in policy TPT.7, chapter
11 of the Bermuda Plan 2008.
Policy TPT.7 In cases where road improvements are required outside the curtilage of the
development site to accommodate the development, the Board may
require those works to be completed prior to granting final approval.
As with any planning application, the applicant or a third party has the right to appeal
the decision of the Board by submitting an appeal to the Minister responsible for the
Environment.
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Appendices

Appendix 1: Information to be included in a Scoping Report for a Traffic Impact
Statement
A Scoping Document should contain the information listed below. The checklist in
Appendix 2 should also be used to help determine the scope of the TIA and TIS:











A brief description of the proposed development including timelines for
construction
A brief description of the proposal site as well as a site plan showing boundaries
of the site, buildings and structures, roads, access points, parking and zoning
boundaries etc
A brief description of what methodologies and traffic studies will be used to
establish baseline road and traffic conditions
A brief description of what methodologies and traffic studies will be used to
estimate project future traffic flows
An identification of potential traffic impacts of primary concern
An identification of any known or anticipated information gaps
An identification of the sort of mitigation measures anticipated
A description of the structure and content of the proposed TIS report structure
The names, qualifications and role of those persons involved in conducting the
TIA and preparing the TIS
A list of key organisations and stakeholders to be consulted in the TIA process
and methods of public consultation
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Appendix 2: Information to be included in a Traffic Impact Statement
Introduction
This checklist is intended to be used as a guide for preliminary discussions on the scope
of a TIA and a TIS. The precise information that should be included in a TIS will depend
on the particular project and it is unlikely that all the items listed will be relevant to any
one project.
The main components of a TIS
A TIS should contain 5 main components of information:‐
(1) A description of the baseline traffic levels and road conditions of the site and
surrounding area
(2) A description of the proposed development
(3) An assessment of projected traffic flows
(4) An assessment of the potential traffic impacts
(5) A description of the provisions for accommodating the projected traffic flows
including mitigation measures
In addition, the TIS should include a non‐technical summary.
(1) A description of the baseline traffic levels and existing road conditions of the site
and surrounding area
A description of the baseline traffic levels and existing road conditions of the site and
surrounding area should be provided including details of the following:‐








the site’s regulatory framework including land use planning zonings and relevant
transport and parking policies in the Bermuda Plan 2008
committed highway works in the area
future developments with final planning approval in the area
existing traffic volumes and turning movements at key junctions in and around
the site by modal type (cars, bikes, commercial vehicles) to indicate daily and
hourly volumes (including peak hour) as well as seasonal differences if applicable
(e.g. school times, tourist season etc)
queue times at key junctions
type of roads (public, estate etc) within the site and surrounding area
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existing parking provision (type of parking – car/bike/service
vehicles/disabled/taxi, number of spaces, dimensions, turnarounds)
existing public transport facilities in the area (bus, ferry, minibus)
existing pedestrian and bicycle movements in the area
existing access points for vehicles and pedestrians
examination of historic accident records on the roads in the area of the proposal

(2) A description of the proposed development
A description of the proposed development and transport related issues should include
details of the following:‐










current use of the site and its recent usage history
the purpose and objectives of the proposed development and why the site is
appropriate for the development proposed
proposed use and the characteristics of the development (including its size, uses,
number of units, square footage) during the construction and operational phases
(including site plans)
proposed phasing of development
new/upgraded road infrastructure, access, internal road and circulation layout,
service vehicle arrangements, and phasing of new/upgraded road works
proposed parking facilities (type of parking – car/bike/service
vehicles/disabled/taxi, number of spaces, dimensions, turnarounds)
provisions for emergency vehicles, service/delivery vehicles, waste collection
services, heavy goods vehicles etc
proposed sidewalks and street improvements

(3) An assessment of projected traffic flows
An assessment of projected traffic flows should provide details of how many trips the
proposed development will generate, and the distribution and routing of those trips:‐





number of trips generated specified by direction and vehicle type for weekdays,
peak hours, development peak, by phase of development including construction
phases, seasonal variations (e.g. school term, tourist season etc)
number of trips previously attracted to an alternative site (i.e. transfer trips)
traffic flow routes to and from the site, at each junction and turning movements
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traffic growth over time (from the development , on the surrounding road
network etc) estimated at the base year (first year of full operation) and base
year plus 10 years
queue times at key junctions
traffic flows taking account of committed highway and development proposals in
the area that affect traffic conditions
methodologies used

(4) An assessment of the potential traffic impacts
An assessment of the potential traffic impacts should include details of the following:‐










the positive and/or negative; cumulative; short, medium and/or long term;
permanent and/or temporary; direct and/or indirect traffic impacts of the
proposal on the site and on the access points, roads and junctions in the
surrounding area (both during construction and operational phases)
the adequacy of any road/junction improvements to be constructed with each
phase of development
road safety both in terms of vehicular and pedestrian safety
traffic effects impacting the environment and amenity of the local community
including noise, vibration, visual impact, community severance, pedestrian
amenity, air pollution, dust and dirt, hazardous loads, ecological impacts, and
built heritage
traffic impacts on neighbouring residential areas
compliance with Bermuda Plan 2008 Planning Statement, chapter 11,
Transportation and Parking policies
compatibility with any Ministry of Works and Engineering road/sidewalk
improvement schemes, the Ministry of Transport's National Transportation
Management initiatives, and any other relevant road infrastructure programmes
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(5) A description of the provisions for accommodating the projected traffic flows
including mitigation measures
A description of the provisions for accommodating the projected traffic flows including
any mitigation measures should include details of the following:‐








new or improved road, access and junction arrangements, roundabouts and
turning lanes
installation or upgrading of traffic signals, resetting of traffic signals, road signs,
street lighting
new or improved sidewalks and traffic calming measures
new or improved public transport facilities (bus/ferry stop, bus layby, bus
shelter, minibus service)
new or improved facilities for pedal cyclists (pedal cycle lanes, pedal cycle
parking, shower facilities)
land acquisitions, landscaping schemes
traffic management plans, car pooling initiatives, flexible working hours, green
travel plans

The provision of new or improved sidewalks should be carefully considered and
addressed in the TIS where appropriate. It should be noted that policy TPT.8, chapter
11 of the Bermuda Plan 2008 Planning Statement states that the upgrading or creation
of a new sidewalk may be required for developments along public roads in order to
improve pedestrian access:‐
Policy TPT.8

In order to improve pedestrian access and the movement of traffic, the
Board may require a development proposal on a site which borders a
main public road, to include the construction or upgrading of a public
sidewalk along the entire length of the lot line that borders the public
road and/or improvements to the public road.

The access needs of persons with disabilities and elderly persons should also be
carefully considered (see Accessibility Guidance Note GN115) and addressed in the TIS
where appropriate.
For further information or advice on
Traffic Impact Assessments and Traffic Impact Statements,
please contact the Forward Planning Section, Department of Planning on 297‐7778

5th Floor, Dame Lois Browne‐Evans Building, 58 Court Street, Hamilton HM 12, Bermuda
Phone: (441) 295‐5151 Fax: (441) 295‐4100
General Enquiries: (441) 297‐7756 Development Control: (441) 297‐7810 Building Control: (441) 297‐7755
Forward Planning: (441) 297‐7778 Building Inspection Requests 24‐Hr. Line (441) 297‐7828
Website:
www.planning.gov.bm
19 November 2010
Page 17 of 17

Ref: GN109

GOVERNMENT OF BERMUDA
Ministry of the Environment, Planning and Infrastructure Strategy
Department of Planning

A Guide for Dock Developments
Development plans set out guidelines for where, what and how you can develop in
Bermuda. The Bermuda Plan 2008 provides guidelines that apply to the whole of the
island, except for the City of Hamilton. In it there are provisions that apply to
development along Bermuda’s coastline. In particular, Section 3, Chapter 10 Paragraphs
COA.7 ‐ COA.10 outline the requirements for docks, floating docks and slips. This policy
statement provides additional assistance when preparing an application for a dock but is
not intended to provide guidance on marina developments. Contact the Senior
Development Control Officer for submission requirements for marina developments.
What is the
application process?

You need planning permission and a building permit to
construct docks, jetties and slipways. As the Crown owns all
land below the mean high water mark, you must also
purchase or lease the land (seabed) on which you intend to
erect your dock from the Bermuda Government.

What do you need
for planning
permission?

An application for planning permission for a dock consists of:

Consultation

(a) three copies of DAP1 Application Form completed in full;
(b) five copies of a location plan showing the property;
(c) five copies of a site plan showing the location and
dimensions of the dock; and
(d) five copies of a cross‐section through the dock showing
the high and low water marks.
Technical officers will circulate your application to the
Ministry of Works and Engineering, which manages property
on behalf of the Bermuda Government. Also, the Department
of Marine and Ports Services will comment on the impact of
your proposed dock on navigation and moorings. The Marine
Resources Board will assess the impact of your dock on the
marine environment. Assuming that there is no objection to
the dock and it complies with the provisions of the Bermuda
Plan 2008, technical officers may recommend the approval of
the application to the Development Applications Board.
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What do you need
for a building
permit?

Along with planning permission, you need a building permit
to begin construction. An application for building permit
approval consists of three copies of the location and site plans
mentioned above. In addition, the following information is
required:
(a) one full copy of the Building Permit Application form
completed in full;
(b) three copies of a structural cross‐section through the dock
that shows full construction details;
(c) three copies of a plan of the dock that shows full
construction details including construction materials; and
(d) a copy of your agreement with the Ministry of Works and
Engineering to purchase or lease the seabed.

How do you reach
agreement on the
purchase or lease of
the seabed?

The Lands, Buildings and Surveys Section of the Ministry of
Works and Engineering will determine whether you will buy
or lease the seabed and will advise of the cost.
Buying the land outright involves both parties agreeing to the
sale price, the Ministry’s technical officers obtaining Cabinet
approval for the sale and the exchange of funds in the
amount of the agreed price. Leasing the land involves both
parties agreeing to the value and the terms of the lease.
The actual conveyance is not finalized, nor is the lease
agreement entered into, until after the dock or jetty has been
constructed and a Certificate of Completion has been
obtained from the Department of Planning.

5th Floor, Dame Lois Browne‐Evans Building, 58 Court Street, Hamilton HM 12, Bermuda
Phone: (441) 295‐5151 Fax: (441) 295‐4100
General Enquiries: (441) 297‐7756 Development Control: (441) 297‐7810 Building Control: (441) 297‐7755
Forward Planning: (441) 297‐7778 Building Inspection Requests 24‐Hr. Line (441) 297‐7828
Website:
www.planning.gov.bm
19 November 2010
Page 2 of 2

Ref: GN110

GOVERNMENT OF BERMUDA
Ministry of the Environment, Planning and Infrastructure Strategy
Department of Planning

A Guide for Sea Walls, Revetments, Breakaways and Beaches
The Bermuda Plan 2008 provides guidelines that apply to the whole of the island with
the exception of the City of Hamilton. The Bermuda Plan 2008 has provisions that apply
to development along Bermuda’s coastline. In particular, Section 3, Chapter 10 outlines
the general requirements for sea walls, revetments, breakwaters and beaches. This
policy statement gives you additional assistance when preparing an application for
planning permission for a sea wall.
Why do you need
sea walls?

Normal wave and wind forces cause erosion of the coastline.
This is a natural condition that can worsen in times of
hurricanes and gales. Erosion may result in coastal areas
becoming unstable and, sometimes, in rock face collapses.
Where there is danger to persons, property and / or buildings
due to the threat of collapse, you may need to erect a sea
wall or walls to provide support.

Planning
Applications for Sea
Walls

In accordance with Policy COA.11 when assessing applications
for sea walls, technical officers and the Board must be
satisfied that:
a) the siting of the sea wall is appropriate to its particular
coastal location;
b) the scale, design and extent of the sea wall complies
with the relevant policies of Chapter 8, Design;
c) the design of the sea wall has been approved by a
registered engineer;
d) adequate consideration has been given to the
foundation, drainage, prevention of scour, effects on
coastal processes, construction activities and best
management practices to mitigate the impacts on the
environment, marine environment, recreational
activities and waterfront access and neighbouring
properties;
e) the design and materials reproduce the natural
appearance of the foreshore, as far as is possible; and
f) the grounds in support of the application as submitted
by the applicant explain the need for the sea wall and
justify the exercise of the Board’s discretion.

Planning
Applications for
Revetments

In accordance with Policy COA.12, applications for revetments
may be permitted at the discretion of the Board if required
for safety reasons to provide protection against wave damage.
Prior to the approval of a revetment technical
officers and the Board must be satisfied that:
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a) the siting of the revetment is appropriate to its
particular coastal location;
b) the scale, design and extent of the revetment
complies with the relevant policies of Chapter 8,
Design;
c) the design of the revetment has been approved by a
registered engineer;
d) adequate consideration has been given to the
foundation, armour layer, toe protection, construction
activities and best management practices to mitigate
impacts on the environment, marine environment,
recreational activities and waterfront access and
neighbouring properties;
e) the design and materials reproduce the natural
appearance of the foreshore as far as is possible; and
f) the grounds in support of the application as submitted
by the applicant explain the need for the revetment
and justify the exercise of the Board’s discretion.
Planning
Applications for
Breakwaters

In accordance with Policy COA.13 applications for
breakwaters may be permitted at the discretion of the Board
if required to provide protection to the shore against wave
action and / or to create calm water for the purpose of boat
mooring or recreational activities. Prior to the approval of a
breakwater, technical officers and the Board must be satisfied
that:
a) the siting of the breakwater is appropriate to its
particular coastal location;
b) the scale, design and extent of the breakwater
complies with the relevant policies of Chapter 8,
Design;
c) the design of the breakwater has been approved by a
registered engineer;
d) adequate consideration has been given to
construction activities and best management practices
to mitigate impacts on the environment, marine
environment, recreational activities, waterfront access
and neighbouring properties; and
e) the grounds in support of the application as submitted
by the applicant explain the need for breakwater and
justify the exercise of the Board’s discretion.

Planning
Applications for
Beaches

In accordance with Policy COA.14 the creation of new
beaches is not permitted. The limited replenishment of an
existing beach may be permitted at the discretion of the
Board.

General Application
Requirements

An application for a sea wall, revetments, breakwaters or
beaches should include:
a) a comprehensive report explaining the need for the
feature and giving reasons for the chosen engineering
solution;

5th Floor, Dame Lois Browne‐Evans Building, 58 Court Street, Hamilton HM 12, Bermuda
Phone: (441) 295‐5151 Fax: (441) 295‐4100
General Enquiries: (441) 297‐7756 Development Control: (441) 297‐7810 Building Control: (441) 297‐7755
Forward Planning: (441) 297‐7778 Building Inspection Requests 24‐Hr. Line (441) 297‐7828
Website:
www.planning.gov.bm
19 November 2010
Page 2 of 3

Ref: GN110
A Guide for Sea Walls, Revetments, Breakaways and Beaches
b) an engineering solution which keeps the height and
length of any wall or feature to the minimum necessary
to restore or protect the property under threat;
c) elevations and cross‐sections of the proposal; and
d) large photographs of the existing site conditions.
In the review of an application, technical officers will:
a) assess the evidence of threat to determine whether
there is a real need for the feature;
b) review both the environmental impact and technical
aspects of the proposed engineering solutions;
c) assess the proposal against the provisions of Section 3,
Chapter 10, Policy COA.11 through 14;
d) consult with Conservation Services and the Marine
Resources Board and seek to be sure that the design
and materials used reproduce the natural appearance
of the foreshore as far as possible.
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A Guide for Storm Water Control and Disposal
As development takes place in Bermuda, more land is covered by impermeable surfaces
such as asphalt and concrete. Rainwater is unable to seep through these surfaces to the
soil and sand below. Rainwater that cannot be absorbed in the soil flows off the hard
surface towards the closest low‐lying area. Any time there is significant rainfall floods
can occur if there are not adequate provisions made to collect and dispose of the storm
water. In order to ease the problem of flooding and water run‐off onto roads and
adjacent properties, applicants for planning permission and building permit approval
must demonstrate the storm water management techniques used for each project. This
is a mandatory requirement for development. The objective is to maintain the existing
pre‐development flows post‐development.
The Bermuda Plan has policies that speak to the matter of Storm Water run off. They
are as follows:
Section 3, Chapter 11: Transportation and Parking (TPT) Policy TPT.25 (c) states:
“hard surfaced areas shall be graded and drained to ensure that all water run‐off
is disposed of within the curtilage of the site.”
Section 3, Chapter 12: Utility Services (UTL) Policy UTL.15 states:
“All development proposals shall be required to demonstrate to the satisfaction
of the Board that the control and disposal of storm water runoff will take place
within the boundaries of the site during the site preparation, construction and
operational phases.”
Section 7, Chapter 26: Residential (RSD) Policy RSD.16 states:
(1)

The proportion of a lot covered by hard surfacing shall not exceed the following
provisions:‐
Residential 1 70%
Residential 2 40%

(2)

The requirements specified in sub‐paragraph (1) may be relaxed at the discretion
of the Board provided the Board is satisfied that:‐
a)
b)

existing site conditions prevent the achievement of the requirement; and
the grounds in support of proposal as submitted by the applicant justify
the exercise of the Board’s discretion.
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How do you control
and dispose of storm
water?

First, it is important to avoid covering your whole property
with materials such as asphalt and concrete as these are hard
impermeable surfaces. Second, for most development
proposals, the installation of drainage soakaways at the end
of driveways will reduce the flow of storm water from your
property. The Bermuda Residential Building Code 1998
provides details of appropriate site drainage methods for
sites. Section 5.12 of the Code provides details on trenches,
soakaway pits and hard surfaced areas.

Are there any special
considerations?

Yes. The problem of storm water control is particularly severe
in the Mills Creek industrial area. This is due to the fact that
the land is mostly covered in concrete and asphalt and the
water table is very close to the ground’s surface.

Mills Creek Area

The special considerations for the Mills Creek area are
outlined in Section 3, Chapter 12, Policy UTL.16 which states:
(1) All development proposals located in the Mills Creek
Industrial zone, and within the Water Resources Protection
Area shall be required to demonstrate to the satisfaction of
the Board that:‐
a) the control and disposal of all storm water runoff will
take place within the boundaries of the application
site and that no drainage will take place into the
Pembroke Canal;
b) the proposal has been approved by a registered
engineer with regard to the provision of appropriate
storm water drainage and disposal methods;
c) the design of any borehole is approved by the
Environmental Authority;
d) a Certificate of Water Right has been obtained from
the Environmental Authority;
e) any proposal that may result in storm water being
deposited into the Pembroke Canal is forwarded to
the Ministry of Works and Engineering for review and
approval.
(2)

Is any ongoing
maintenance
involved?

In amplification of sub‐paragraph (1), for the
avoidance of doubt cesspits are not permitted for the
disposal of waste water, and as such septic tanks or
higher level of waste water treatment facility shall be
provided and approved by the Environmental
Authority and the Department of Health.

Yes. Maintenance is a key component of any storm water
disposal system. You must regularly remove the buildup of
leaves, soil and silt that blocks soakaways and the settling
chamber of sumps.
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GOVERNMENT OF BERMUDA
Ministry of the Environment, Planning and Infrastructure Strategy
Department of Planning

Archaeological Assessments
This document provides guidance and advice to owners, occupiers and agents on
conducting archaeological assessments. Unlike other areas of conservation, protecting
the archaeology of a site is less about prohibiting development than it is about
preserving the ability to record our archaeological heritage.
When a development proposal impacts a Historic Protection Area or a Listed Building
the Development Applications Board may require the completion of a preliminary
archaeological assessment, an Archaeological Management Plan or both.
Preliminary
Archaeological
Assessment

This is an assessment of the known or potential archaeological
resources within a specific site in accordance with Section 6,
Chapter 21, policy HSC.12 in the Bermuda Plan 2008. The
objective is to identify the likely character, extent and relative
quality of the actual or potential resource, taking account of
the following six criteria:
a. Impact on resources: Will the proposed work disturb the
ground in any way and therefore alter or destroy potential
archaeological resources?
b. Site Integrity: Has the area where the proposed work is
planned already been excavated or altered in a manner
that reduces the research or public value of any
archaeological resources?
c. Presence of materials: Is there evidence of archaeological
resources or historic structures on the property (e.g.
ruins, information contained in old maps, photograph or
archival records)?
d. Research Value: How important would be the potential
archaeological resources?
e. Rarity: How unique is the site in question, in relation to
the island’s cultural heritage?
f. Public Value: How important is the site in question, in
relation to the island’s cultural heritage?
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This work could be conducted through historic/archival
research, site surveys, ground penetrating radar (GPR)
surveys, aerial and historic photographs as well as Geographic
Information System (GIS) analysis done by the property
owner or an agent and not necessarily a qualified
archaeologist or historian. A decision on whether an
Archaeological Management Plan is required could therefore
be reached fairly quickly in accordance with Section 6,
Chapter 21, policy HSC.13 in the Bermuda Plan 2008.
Sources of
Information

There are a number of sources to help in conducting a
Preliminary Archaeological Assessment. These include the
Bermuda National Trust, the Bermuda Maritime Museum, the
Government Archives and the Bermuda National Library.
Furthermore the 1901 Ordnance Survey Map (the Savage
Map) is available on www.bermudamaps.bm.

Archaeological
Management Plan

When required by the Board, the applicant shall submit an
archaeological management plan, prepared by a qualified
archaeologist or historian in conformity with professionally
recognized standards for cultural resource management. The
applicant or the authorized agent thereof shall confer with
the Department of Planning prior to preparing any submission
to define and agree upon guidelines for such report and plan,
which may include one or more of the following:
1. Field Evaluation: a limited programme of non‐intrusive
fieldwork which determines the presence or absence of
archaeological features, structures, deposits, artefacts or
eco‐facts within a specified site and, if they are present,
defines their character, extent and relative quality.
2. Watching Brief: a formal programme of observation and
investigation conducted during any operation carried out
for non‐archaeological reasons in an area where there is a
possibility where archaeological deposits may be
disturbed or destroyed.
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3. Building Investigation and Recording: a programme of
work intended to establish the character, history, dating,
form and archaeological development of a specified
building, structure or complex and its setting.
4. Excavation: a programme of controlled, intrusive
fieldwork with defined research objectives which
examines, records and interprets archaeological features
and structures and, as appropriate, retrieves artefacts,
eco‐facts and other remains within a specified site.
5. Collection, Documentation, Conservation and Research
of Archaeological Materials: the process of retrieving,
sorting, cleaning, marking, conserving, recording,
analysing, interpreting and preparing for permanent
storage all materials retained as a result of archaeological
fieldwork and disseminating the results.
Such an archaeological management plan may, and if required
by the Minister shall, also provide reasonable measures for
further archaeological study, restoration, reconstruction,
disposition of recovered artefacts to an appropriate public or
private collection or museum, and in situ preservation of
archaeological resources found within the site plan area.
Findings during
Construction

Regardless of the nature and extent of the archaeological study
required to accompany a development application, if at any
time during excavation, site works or construction any
artefacts or other evidence of archaeological significance are
found construction must cease. The scope of work in terms
of the archaeological findings will have to be re‐evaluated and
a subsequent course of action will need to be agreed upon
between the applicant and the Department of Planning prior
to resuming construction.
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APPENDIX IX.
CONSULTANT QUALIFICATIONS

Bermuda Water Consultants, Ltd.

Bermuda Water Consultants, Ltd.

Your Environment....Our Solution

For additional information you may visit our
website at http://www.bwc.bm.

Bermuda Water Consultants Ltd. P.O. Box SN 201 Southampton SN BX Bermuda. Telephone (441) 234-3139 Fax: (441) 234-3403

Company History
BWC Ltd. was established in 1988 to provide a wide range of analytical and
environmental consulting services to private, corporate and industrial clients in Bermuda.
BWC is headed by environmental scientist Dr. Kent Simmons who has brought together
scientists, industrial hygienists and engineers to form a team of professional Consultants,
Project Managers and technical staff highly knowledgeable on local environmental issues.
BWC provides a unique set of consulting services found in no other group on the island.
Our principal areas of operation include:
Water Quality Testing
Wastewater Testing and Monitoring
Ground Water and Soil Contamination Services
Indoor Air Quality
Asbestos Management
Agricultural Services
Environmental Assessments
BWC has worked with numerous clients to date including:
The Department of Environmental Health
Ministry of Works and Engineering
Ministry of Environment
Bermuda Land Development Company
West End Development Corporation
Bermuda Housing Corporation
BELCO (Bermuda Electric Light Company)
King Edward Memorial Hospital
Rubis Energy Bermuda (formerly The Shell Company of Bermuda)
Esso Bermuda
The Fairmont Southampton Hotel and Resort
Bank of Bermuda Limited
Tuckers Point Club
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Company Profile
BWC is a locally based environmental consulting company with 1600 ft2 office and
laboratory space located at the junction of Sound View Road and Main Road in Sandys.
We have a staff of four (4) experienced consultants, four (4) experienced field and
laboratory technicians, one (1) projects coordinator together with administrative support
staff. We operate three (3) company vehicles, two (2) marine vessels and a variety of
laboratory and field instrumentation for water, air and terrestrial sampling and testing.
Our computer systems (server, desktops, software, and printers) are very current and
provide more than sufficient processing power to support all staff and project
requirements.
When outside support is required, BWC has already established relationships and
alliances with a number of local affiliates for marine and terrestrial ecology and a number
of overseas laboratories when analytical testing exceeds our internal capabilities. When
necessary and/or when requested by our clients, BWC has teamed with overseas
specialist consulting companies in order to execute specific types of work.
BWC has well established relationships with local governmental agencies including the
Ministry of the Environment, the Ministry of Health and the Ministry of Works and
Engineering and local scientific organizations such as the Bermuda Institute of Ocean
Sciences (BIOS), for various data and consultation. Finally, BWC has over the past years
developed a great deal of experience in working with the Bermuda Department of Planning
and are quite familiar with the planning department, staff members and the planning
process.
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Company Services
Water Quality Testing
BWC operates the only private environmental laboratory in Bermuda. Our trained
technicians can perform a wide range of chemical and physical analyses. Our consultants
can assist in solving water usage and treatment problems.
Analyses performed include:
Sodium
Magnesium
Potassium
Chloride
Calcium
Sulfate
Heavy Metals
Trihalomethanes
Bacteria
BOD
Alkalinity
Hardness
pH
Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)
Turbidity
Coliform (Total and Fecal)
Volatile Organic Compounds
Polycyclic Aromatic Hydrocarbons (PAH)
Polychlorinated Biphenyls (PCB)
Dioxins and Furans
BTEX and Volatile Organic Compounds (VOC)
Pesticides
Herbicides
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Wastewater Testing and Monitoring
Wastewater and sewage treatment plants are necessary for larger developments.
Discharge to the groundwater or the ocean must be planned and operated to minimize
environmental impacts. BWC offers laboratory testing of wastewaters, consultation
regarding groundwater and ocean dynamics, and continual monitoring of effluent
discharges.
Services include testing for:
pH
BOD
TSS
Residual Chlorine
Nitrates
Phosphate
Oil and Grease
MBAS surfectants
CBOD
COD
Total Kjeldahl Nitrogen
Coliform (Total and Fecal)
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Groundwater and Soil Contamination
Like many sites around the world, Bermuda too has seen a number of instances of
environmental contamination, particularly, of soil and groundwater. Contamination can
originate from a number of sources including industrial spills, illegal dumping and
damaged underground fuel storage tanks. To that end BWC is capable of providing a
number of remediation monitoring services including:
Assessment of under ground fuel storage tanks
Use of PID and FID instrumentation to detect gasoline/diesel vapours in soil
Installation of monitoring boreholes
Soil and groundwater sampling and testing
Onsite monitoring and testing of remediation sites
BWC is capable of monitoring and testing for a range of parameters including:
Conductivity
Hardness
pH
Salinity
Turbidity (water)
Coliform (Total and Fecal)
Heavy Metals
Polycyclic Aromatic Hydrocarbons (PAH)
Polychlorinated Biphenyls (PCB)
Dioxins and Furans
BTEX and Volatile Organic Compounds (VOC)
Pesticides
Herbicides
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Indoor Air Quality
Inadequate ventilation within buildings can lead to the accumulation of the chief forms of
indoor air pollutants namely, biological (ie. bacteria and mould) or chemical (ie. gases,
household and personal care products etc)
Many building owners and managers are becoming increasingly aware that indoor air
quality problems can lead to health problems among employees, reduced productivity and
increased absenteeism, strained employer- employee relations and potential liability
issues. Our IAQ Consultants are certified by the American Indoor Air Quality Council
and have experience in commercial, industrial and residential settings. We offer
specialized indoor air quality testing services and provide solutions and recommendations
for improving your indoor air quality.
BWC is capable of monitoring indoor air pollutants and parameters including:
Carbon dioxide
Carbon monoxide
Mould
Humidity
VOC’s
Temperature
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Asbestos Management
In the latter part of the last century asbestos was commonly used in many aspects of the
construction industry. It was used in a variety of applications including floor tile and fire
proofing. Asbestos is now known to be highly toxic and responsible for a variety of
respiratory illnesses and cancer like conditions. Asbestos clean up requires specialized
management and supervision.
BWC Asbestos Inspectors and Abatement Supervisors are highly qualified and certified
by the Bermuda Government Department of Health to carry out assessments. BWC
services include building surveys for the identification of asbestos containing material
(ACM), laboratory identification of ACM’s, management planning, air sampling and
asbestos removal supervision.
Our asbestos abatement management program adheres to guidelines outlined by the US
Environmental Protection Agency (EPA) guidelines and to the US Occupational Safety
and Health Administration (OSHA) guidelines. Specifically BWC is capable of
conducting:
Building Surveys
Laboratory Identification
Management Planning
Air Sampling
Removal Supervision
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Agricultural Services
Bermuda Water Consultants is capable of providing a range of services to agricultural
enthusiast and local farmers. BWC is capable of performing soil and irrigation water
analysis including:
pH
macro nutrient testing
micro nutrient testing
fertilizer consultation
pesticide residue analysis
nematode testing
nematode identification
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Environmental Impact Assessment
An Environmental Impact Assessment (EIA) is typically required for any major
development that has the potential to adversely affect the “environment”. The goal of an
EIA is to prevent significant damage to the environment by examining all of the potential
dangers of any large scale development; finding alternatives and setting up strategies to
reduce or eliminate adverse affects.
BWC is capable of providing the following:
Benthic / marine surveys
Ecological surveys and GIS mapping
Wastewater, marine and potable water quality sampling and testing.
Soil testing
Indoor/Outdoor Air Quality testing
Air and Liquid Dispersion modeling
Long term environmental
monitoring
Pollution/ Nutrient and Bacteria testing
Asbestos evaluation and clearance.
When outside support is required, BWC has already established relationships and
alliances with a number of local affiliates for marine and terrestrial ecology and a number
of overseas laboratories when analytical testing exceeds our internal capabilities. When
necessary and/or when requested by our clients, BWC has teamed with overseas
specialist consulting companies in order to execute specific types of work.
BWC has headed investigations for numerous local Environmental Impact Assessments:
MWE North Shore RO Plant EIS
WEDCO Water Reclamation Facility EIS
New Cruise Ship Berth and Terminal Development EIS
Numerous Phase 1 Environmental Site Assessments
Agent Orange Landfill Assessment
Marsh Folly Dump Fire
Assessment
BELCO Fire
Assessment
Additionally, we have experience dealing with local regulatory
understanding of local and international standards.

bodies and an
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Bermuda Water Consultants Ltd.:
Team Bios
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J. A. KENT
SIMMONS
Managing Director and Senior Consultant
Bermuda Water Consultants Ltd.
EDUCATION:
University of New Hampshire: Ph.D. Earth Sciences –
Chemical Oceanography, 1987
University of New Hampshire: M.S. Earth Sciences –
Chemical Oceanography, 1983
University of Rhode Island: B.A. Chemistry, 1981
PROFESSIONAL EXPERIENCE:
Dr. Simmons began his scientific career at the Bermuda Biological Station for Research
Inc. (recently renamed BIOS) as a student in the "Bermuda Program" and subsequently
attained both his Masters and Ph.D. degrees in conjunction with both the University of
New Hampshire and the Bermuda Biological Station. He started with the Station as a full
time research scientist in 1987 with the principal responsibility of conducting the
environmental impact studies for the future Tyne’s Bay Waste Treatment Facility and in
particular studies pertaining to incinerator ash disposal and smoke stack emissions.
Additionally, he has since been involved with many of the current environmental issues
facing the island including air quality, landfilling, sewage disposal and near shore marine
pollution.
As an Associate Research Scientist at the Bermuda Biological Station, Dr. Simmons’
principal projects were through contracts with the Bermuda Government Ministry of the
Environment and Ministry of Works and Engineering.
Concurrent with his work at the Bermuda Biological Station, Dr. Simmons established
(1988) the environmental consulting company Bermuda Water Consultants, Ltd. Dr.
Simmons currently serves as the Managing Director at BWC. His responsibilities range
from overseeing the day to day administration of the company to supervising the various
field and laboratory programs. As a principal consultant with BWC, Dr. Simmons has a
great deal of experience designing and conducting field studies and the preparation of a
variety of consulting reports and environmental impact statements. His expertise covers
many areas of the oceanic, atmospheric, terrestrial and groundwater sciences.
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JENNIFER A.
CURRIE
Environmental Consultant
Bermuda Water Consultants Ltd.
EDUCATION:
University of Plymouth, UK: BSc (Hons) Marine Biology and Coastal Ecology, 1999
University of Aberdeen, UK: MSc Marine and Fisheries Science, 2000
PROFESSIONAL EXPERIENCE:
After completing her early education at Bermuda High School, Jennifer went on to the
UK to attain a Bachelors degree in Marine Biology and Coastal Ecology in 1999, followed
by a Master Degree in Marine and Fisheries Science in 2000. Following work at Dolphin
Quest Bermuda as a marine mammal specialist, Jennifer was employed by Bermuda
Water Consultants in 2004 where she now serves as an Environmental Consultant.
Jennifer has helped to spearhead a wide range of projects with Bermuda Water
Consultants Ltd., including water quality analyses (drinking, marine and cave waters),
and preparation of Environmental Impact Statements. She is BWC’s Indoor Air Quality
Consultant (as recognized by the American Indoor Air Quality Association) and is now
qualified as Certified Indoor Environmentalist (2006) and Certified Microbial
Investigator (2008).
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R. DWIGHT
HART
Environmental Technician
Bermuda Water Consultants Ltd
EDUCATION:
American Institute & Technology Home Inspector/Licensed Catastrophic Insurance
Adjustor (Texas All Line)
Asbestos in Buildings: Abatement Project Supervision - EPA/AHERA - Approved
accreditation course, EPA NESHAPs regulation, and OSHA competent person.
PROFESSIONAL EXPERIENCE:
Dwight joined BWC as a field technician in 2006. He brings a wealth of knowledge and
experience to both residential and industrial projects. As one of BWC’s field technicians
he has assisted our team on Phase 1 site assessments as well as building assessments for
asbestos, mould and all aspects of field sampling for water, air and soils.
Dwight is a qualified asbestos abatement supervisor and experienced mould and indoor
air quality technician.
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SEAN W.
DICKINSON
Environmental Technician
Bermuda Water Consultants
EDUCATION:
Bermuda College Associate Degree Program,
Asbestos in Buildings: Abatement Project Supervision - EPA/AHERA - Approved
accreditation course, EPA NESHAPs regulation, and OSHA competent person.
PROFESSIONAL EXPERIENCE:
Mr. Dickinson joined BWC as a Bermuda College intern and has developed into one of
our experienced field technicians. His responsibilities include all aspects of field sampling
for water, air, soils and indoor environmental pollutants.
Mr. Dickinson heads our marine department including the operation of boats and water
sampling and in-situ analyses of ocean waters. He is a qualified asbestos abatement
supervisor and experienced mould remediation technician. His duties here involve site
inspections and sample collection for the presence of indoor moulds and other
microbiological contaminants.
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HAROLD (RUSS) FRITH
Coastal Habitat and Fisheries Consultant
#5 21 Farmer’s Lane
Warwick WK04
Phone – home: 236-2865, cell: 337-2865 email: russfrith@northrock.bm
EDUCATION
1979

B.Sc. Marine Biology, University of Victoria, B.C.

1985

M.Sc. Marine Science, University of South Carolina, S.C., U.S.A.

1991

Ph.D. Zoology, University of British Columbia, B.C.

WORK HISTORY
2005 – present

Environmental Consultant

2001 – 2005

Instructor, Environmental Technology Program, Camosun College, Victoria,
B.C., Canada

1993 – 2001

Fisheries Biologist/Habitat Ecologist, LGL environmental research associates
Ltd., Sidney, B.C., Canada

1991 – 1993

Fisheries Biologist, Axys Environmental Consulting Ltd., Sidney, B.C.,
Canada

1981-1983

Research Scientist, Bermuda Biological Station, Ferry Reach, St. Georges,
Bermuda

1980-1981

Fisheries Warden/Biologist, Bermuda Department of Fisheries, Naval Annex,
Southampton, Bermuda

1978-1979

Research Assistant/Summer Student, Bermuda Department of Fisheries,
Flatts, Bermuda

RELEVANT WORK EXPERIENCE
 Environmental Impact Assessment for Stocks Harbour Marina, St. Georges, Bermuda
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 Environmental Impact Assessments for coastal marine and freshwater habitats in B.C.
and the Yukon, Canada and Bermuda.
 Ecological mapping, quadrat or transect surveys and species inventories for a variety of
aquatic and coastal habitats.
 Lecturer of college level courses on vertebrate and invertebrate biodiversity, small
business development and field sampling techniques in aquatic and coastal habitats.
 Developed methodologies and sampling techniques for coastal habitat classification.
 GIS and other database development and support, data collection in the field, graphical
and statistical analysis of data and report preparation.
SELECTED PUBLICATIONS, REPORTS AND ABSTRACTS
Frith, H.H. 2009. Drogue Study of Current Flows in Stocks Harbour. November 2009. 12 p.
Frith, H.H. 2008. Stocks Harbour Marina Environmental Impact Assessment on the Marine
Environment. Prepared for Stocks Harbour Marina, Bermuda. July 2008. 41 p.
R. Bocking, R. Frith, J. Ferguson and S. Yazvenko. 1998. Goldstream River Overview and
Level I Fish Habitat Assessment and Rehabilitation Opportunities (including riparian).
Report prepared for Te=mexw Treaty Association, Victoria, B.C.
Frith, H.R. 1997. Development and application of a GIS methodology to monitor estuarine habitat
loss in the Strait of Georgia. Final Report. Prepared for Department of Fisheries and Oceans,
West Vancouver, B.C.
Bocking, R., R. Frith and J. Ferguson. 1997. Fisheries impact assessment: Greenville to Kincolith
highway project. Final Report. Prepared for B.C. Ministry of Transportation and Highways,
Victoria, B.C.
Searing, G.F. and H.R. Frith. 1995. British Columbia Biological Shore-zone Mapping System.
Prepared for Don Howes, B.C. Ministry of Environment, Lands and Parks, Victoria, B.C.
Frith, H.R., G. Searing and P. Wainwright. 1994. Methodology for a B.C. shoreline biotic mapping
system. Prepared for D. Howes, B.C. Ministry of Environment, Lands and Parks, B.C.
Frith, H.R., B. Humphrey, K. English and P. Wainwright. 1993. Cowichan estuary state of the
environment report. Prepared by LGL Ltd. environmental research associates and EnviroEd
Consultants Ltd. for Cowichan Tribes, Cowichan, B.C.
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ENVIRONMENTAL
IMPACT STUDY

APPENDIX IX
WIND & WAVE STUDY

SUBMITTED BY:

SOUTH BASIN DEVELOPMENT, LTD.

EXECUTIVE SUMMARY
The West End Development Corporation (“WEDCO”), with complete understanding and
approval by the Government of Bermuda, has agreed to lease South Basin Development,
Ltd. (“SBD”) waters and lands within the south basin area of Dockyard on the West End
of Bermuda (“Project”). The specifics of the Project are contained elsewhere in the
Planning documents, but for ease of discussion in this section, can be best described as
the creation or enlargement of an existing small section of land in the South Camber to
approximately 11 acres.
On this land, Marine and Ports wishes to enter into a long term lease arrangement with
SBD for the construction of their new office, service building, and berthing for ferries and
tugs (facility). Having worked together to establish the various design and operational
needs for their new facility, a final matter was needed to be resolved which specifically
dealt with how this existing body of water, with the addition of the 11 acres of land,
would react to typical weather conditions, mainly winds from the open waters blowing
into the South Camber.
To study these conditions and provide a detailed report, SBD engaged Applied
Technology and Management (“ATM”), a prominent engineering and research group
with specific experience in assisting with the development and technical analysis of
similar facilities as the Project. ATM is recognized for their expert examination of similar
bodies of water and conditions that are present on the South Camber. They have studied
the complete area of the South Basin in Dockyard. The purpose was to determine
specifically how these waters would react to certain meteorological conditions and to
evaluate the amount of flushing that would occur with the land in place.
The engagement mainly focused on the operational needs and concerns of Marine and
Ports. These concerns have been raised given the need to operate certain marine assets
(tugs) during weather condition that approach hurricane strength. The first steps were
the gathering of baseline data from the South Basin. This included detailed monitoring
and data collection out on the water of the South Camber for two days. They monitored
currents, wave actions or inactions, and finally the actual topography of the sea floor.
Once the baseline data was collected, then the actual case studies were modeled and
performed using this data.
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The many case studies/computer simulations used the data collected, and then simulated
weather conditions up to and including a Category 2 hurricane. This included preparing
a detailed report showing clearly these results, and is all favorable providing an
operational service window needing to be maintained by Marine and Ports to allow their
tugs to assist, if necessary, during a storm event. The actual placement of the land mass
either has no effect, or in some cases actually has a positive effect, of lowering the impact
from the storm on the area of concern.
Additionally, as a secondary matter, Marine and Ports had a concern with the way the
basin would “flush” itself naturally with the placement of the new land mass. Again, the
results determined the existing flushing action was at a value favorable to good water
quality, and the new land did not alter this impact
The concern raised by Marine and Ports has been researched thoroughly and answered.
The results of the enclosed study demonstrate the positive results and prove the new
Marine and Ports facility on the new land will meet all of their operational needs relating
to boat/vessel activity during storm events.
Please find attached herein the following tabs:
1. Overview of ATM
2. The ATM South Basin Wind and Wave Analysis – including Case Studies 1-9
3. Bathymetry Contours
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ABOUT US
Applied Technology & Management (ATM) is a coastal, environmental, marine and
water resources engineering, design and consulting firm serving public and private
clients worldwide. Founded as an environmental engineering firm in Gainesville, Fla., in
1984, ATM has grown to be an international consulting firm. Our specialties of
environmental sciences, waterfront planning and design, coastal engineering, and
sustainable infrastructure planning and design have been provided for projects
worldwide.
Working with municipal clients
in the southeastern United
States, we often work under
continuing services contracts
acting as an extension of our
client's staff. We are proud of the
many longstanding relationships we have forged over the
years with our municipal,
county and government clients.
We have also had the opportunity
and privilege to work globally with some of the finest planners, architects, hotel and
development companies on international waterfront resort
developments. Resort and mixed-use developers benefit from
ATM's experience in understanding the environmental setting
and our ability to provide ecologically sensitive and sustainable
solutions during their planning process.
Our staff members are dedicated, highly talented and
experienced individuals who bring the knowledge gained from
a wide range of projects around the world to every project they
work on.
OUR MISSION
At ATM, we are stewards of the environment and advocates for our
clients. We do this by providing scientifically-based, practical
solutions and an entrepreneurial approach to resource management.
We believe that this results in success for our clients.
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SERVICES UTILIZED – Coastal Engineering and Numerical Modeling
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OTHER SERVICES OFFERED BY ATM – Civil & Environmental Engineering




Environmental Sciences
Marina & Water Front Development
Water Resources

CONTACT INFORMATION
APPLIED TECHNOLOGY & MANAGEMENT, INC.
Phone: 1-800-275-6488 (within U.S.) + 1 (843) 414-1040 (outside U.S.)
Email: information@appliedtm.com
Website: www.appliedtm.com
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SOUTH BASIN DATA COLLECTION
1.0

INTRODUCTION

Cross Island development is in the planning, permitting and design phase of a phased marina
development project in the South Basin of the Royal Naval Dockyard in Bermuda. This marina
development includes land reclamation and is in an industrial/commercial waterfront area.

Precast
Bridge

Ferry Berthing and
Maneuvering Area

Marina
Area

Figure 1: Proposed Marina Concept (provided by Client).
Of specific and immediate concern to the client is the ferry berthing area, which is proximal to the
precast bridge identified in Figure 1. Concerns have been raised related to the suitability of the
ferry berthing area due to winds, waves, currents and flows. The opening under the pre-cast
bridge provides for a significant constriction of tide and wind-generated currents.
In order to assess this effect, ATM visited the site and collected current, flow and tidal data. The
site visit occurred from September 10 to 13, 2014 and more detail is presented in the following
sections. In addition to the site visit, ATM developed a wind and wave analysis and performed
wave modeling of the South Basin in order to evaluate the feasibility of the project.
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2.0

PROJECT SITE

The project site is located in the South Basin of the Royal Naval Dockyards on the West End of
Bermuda. Cross Island is the small island located on the breakwater feature (see Figure 2). The
South Basin is relatively deep, with depths generally ranging from 30 to 45 feet deep. The inlet
to South Basin is approximately 400 feet wide and connects to Grassy Bay, with Great Sound
immediately to the south and the North Lagoon to the north.
This is area is not naturally deep and was first dredged and developed in the 1800s as a Royal
Naval Base. Sedimentation rates are relatively minor in this area and the need for future dredging
is minimal.

Green Buoy

Figure 2: British Admiralty Chart 332, depths in meters. Green buoy approximately delineates
the northern limit of land reclamation.
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The South Basin remains an active industrial port for several companies. A ship that berthed in
the South Basin and offloaded fuel during the data collection effort is shown in Figure 3. The ship
“Gizem Deniz Sultan” arrived on 9/11 and departed on 9/12 and was assisted by a tug
(“Powerful”). ATM and Cross-Island staff observed the berthing/departure of the ship and tug in
relation to the green buoy (see Figure 2) which approximately delineates the limit of the proposed
marina. Cross Island is located in the southwest corner of the basin is relatively shallow. Figure
4 shows Cross Island at high tide.

Figure 3: Fuel ship “Gizem Deniz Sultan” leaving berth with tug (“Powerful”) assistance.

Figure 4: Cross Island at high tide.
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3.0

DATA COLLECTION

The data collection included an Acoustic Doppler Current Profiler (ADCP) as well as a Solinst
water level gage.

3.1

WATER LEVEL

A Solinst water level gage was deployed during the ADCP data collection in order to correlate
water levels with currents. Figure 5 below presents the demeaned water level data. The
predicted water levels from WXTide are also presented in the below figure. The WXTide
station location is referred to as the Great Sound on Ireland Island, which is another name for
the West End (NOAA Tides and Currents also provides predictions identical to WXTide for this
station). Measured and predicted measurements show good agreement.

Figure 5: Measured and predicted water levels.
Note that the water level gage was relocated twice and that the 10 minute sampling interval
shows some “noise” related to wave agitation (gage was located along a vertical seawall). Of
note is the water level range during the site visit was almost 4 feet. The site visit was scheduled
for larger tidal ranges, which create stronger tidal currents/flows. A longer two-week WXTide
figure presents the variation between neap and spring tides (see Figure 6). The largest annual
spring tides (“king tides”) typically occur in September/October.
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SPRING
NEAP

Figure 6: 14 day water level variation showing neap and spring tides. Current and flow
collection occurred during spring tide.
3.2

ADCP DATA

ADCP Data collection occurred on 9/11 and 9/12 all day to capture flood and ebb currents.
Over 100 transects were performed. Figure 7 presents the ADCP setup on the side of the boat
as well as a screen shot of the laptop during data collection.

Figure 7: ADCP deployed for boat transects. Inset shows a screen capture during data
collection.
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Figure 8 presents all the depth averaged transect data from day 1. Very mild currents were
measured overall, typically less than 0.5 ft/sec. Some larger currents were exhibited at the
breakwater cut/opening to the southwest (labeled “constriction” in Figure 8). Additionally, some
larger currents from wake events were recorded and shown in Figure 8. Vessels can create
currents from wake and propeller wash.

Wake
Wake

Constriction

Figure 8: Day 1 ADCP transects. Wake events can create larger measured currents. The vast
majority of currents measured are less than 0.5 ft/s (very mild). The constriction does create
higher localized flows.
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Figure 9 presents a typical ebb tide current regime with several transects shown at the project
site.

Currents quickly dissipate

Current reversal

Ebb currents concentrated “downcurrent” of constriction
Ebb currents relatively mild “upcurrent” of constriction

Figure 9: Typical Ebb Tide transects.
Down-current speeds are the highest due the funneling effect of the constriction. Up-current
vector speeds are not as strong. The down-current “jet” is localized and dissipates quickly
(within ~100-200 feet of the constriction). Some small current reversals, or eddies, were
documented, but again the magnitudes of the currents were very small.
Figures 10 and 11 present cross-section profiles of the transects “down-current” and “upcurrent” of the constriction. The green and red colors (higher velocities) are much more
apparent on the down-current transect.
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Down-current
Constriction

Figure 10: Transect down-current of constriction

Up-current
Constriction

Figure 11: Transect up-current of constriction.

Figure 12 presents typical currents measured during a flood tide event. A similar upcurrent/down-current pattern is exhibited. Up-current velocities are not much larger than
ambient currents while down-current velocities are stronger and more focused due to the
constriction.
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Flood currents relatively mild “upcurrent” of constriction

Flood currents concentrated
“down-current” of constriction

Figure 12: Typical Flood Tide transects. Same up-current/down-current pattern as the ebb tide.
Figures 13 and 14 present cross-sectional figures of the transects just up-current and downcurrent of the constriction as seen in Figure 12. Similar to the ebb tide cross-sectional
measurements, the down-current velocities are stronger and more focused.
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Up-current
Constriction

Figure 13: Up-current of constriction.

Down-current
Constriction

Figure 14: Down-current of constriction.
While transects are generally taken perpendicular to predominant current flows, a few transects
were recorded while transiting the constriction. Figure 15 presents one such transect.
Navigating through the constriction can be challenging as relatively strong currents and some
turbulence can occur during peak ebb and flood events.
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Figure 15: Zoom in of flood current at constriction.
Figure 16 presents transects representative of slack tide. As expected, slack tide currents are
very small and the constriction shows no up-current/down-current effects.
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Figure 16: Day 2 slack tide.
In summary, currents are very mild within the South Basin. A down-current constriction effect is
exhibited during flood and ebb tides, however this is a very localized effect. Even in this area
currents are less than 1 foot per second. In addition to the increased currents, some turbulence
was exhibited while transiting the constriction.
In addition to the mild currents measured under typical daily conditions, currents generated by
significant storm events can be stronger. Strong sustained winds may generate surface
currents equivalent to up to 2% of the wind speed value. Under these conditions, wind effects
are much more significant to vessels and docks than current effects.
The constriction is anticipated to have no significant effects on ferry berthing and maneuvering
due to its highly localized nature. ATM and Cross Island staff also visited the ferry berthing site
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in the north basin and measured ferry propeller wash, which was significantly stronger and more
turbulent than currents measured at the constriction.
The cut/opening also provides a valuable flushing channel which aids in maintaining sufficient
water quality within the South Basin. It is noted that the North Basin also has a small flushing
channel which aids that basin’s water exchange.
The cut/opening is approximately 20 feet deep and 40 feet wide. Assuming a typical trapezoidal
configuration, this opening represents an area of approximately 600 ft2. The client has
expressed interest in the idea of incorporating additional flushing culverts to the northwest
corner of the basin, however a 5 ft diameter reinforced concrete pipe culvert represents an area
of approximately 20 ft2, therefore would have negligible effect on flushing. Additionally, ATM
and Cross Island staff did not observe a buildup of wrack material in the western corner of the
basin, despite favorable ENE wind conditions.
Land reclamation activities are not anticipated to increase currents within the South Basin due
to the site characteristics. Land reclamation will result in a slightly smaller volume capacity
within the South Basin, which is anticipated to increase basin flushing (i.e., less water to
exchange).
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3.3

BATHYMETRY

The ADCP also collects bathymetry data. While not survey-grade accurate, the client requested
a bathymetry file based on the ADCP transects for preliminary/conceptual planning. Transect
bathymetry is presented in Figure 17.

Figure 17: Tidally adjusted bathymetry data points (Day 1 and 2 transects). Depths in feet MSL.
Bathymetry was tidally adjusted to mean sea level (MSL) based on the water level gage data
(subtract 1.6 feet for MLW depths). Bathymetry data was gridded on a 3 meter by 3 meter grid
as seen in the following figure.
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Figure 18: Gridding for bathymetry interpolation (3m by 3m grid).
Note that the interpolation scheme gridded some areas outside of the collected data footprint.
These areas were excised from the final bathymetry in Figure 19.
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Figure 19: Final ADCP bathymetry figure.
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4.0

SITE EXPOSURE

The project site is generally well protected, however the South Basin inlet opening is
approximately 400 feet wide and is exposed to very long fetches from the ~ENE. As seen in
Figure 20, the North Lagoon represents a large portion of the Bermuda Platform that encircles
Bermuda. Waves propagating to the project site must travel ~8 to 11 miles over the reefs and
moderate depths of the North Lagoon. While the North Lagoon does provide some attenuation
of deep water waves, relatively large significant wave heights and wave periods can affect the
project site.

Deep Water
Deep Water

Reefs

Reefs

North
Lagoon
Large Fetch
Exposure
SITE

Great
Sound
BERMUDA
PLATFORM

Figure 20: Site exposure to waves.
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5.0

WIND DATA

ATM also evaluated historic wind data (Jan. 1950 to Sept. 2014) from the Naval Atlantic
Meteorology and Oceanography Center (Naval Station), located at the Bermuda airport,
approximately 9.0 miles northeast of the site. Figure 21 presents a wind rose of the historic
data and Table 1 summarizes the data numerically.

Figure 21: Naval Station Wind Rose (1950 to 2014) (wind units are mph).

As seen in Figure 21, winds predominate from the southwesterly quadrant due to Bermuda’s
location in the “horse latitudes” (or subtropical latitudes). From a seasonal perspective, the
prevailing wind is also predominantly out of the southwestern direction for the majority of the
year (winter, spring, and summer). However, winds in the fall are relatively evenly distributed
from all directions.

19

Table 1: Historic Wind Summary, Naval Station (1950 ~ Sept. 2014)

Winds From

Wind Speeds (mph)
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

0-10
2.6%
2.0%
1.8%
2.0%
2.9%
1.7%
2.1%
2.2%
3.4%
2.5%
2.7%
2.2%
2.6%
1.9%
1.7%
1.9%

10-20
2.4%
1.8%
1.9%
2.1%
2.7%
2.1%
2.2%
2.8%
5.9%
5.5%
4.9%
4.2%
4.8%
2.6%
2.4%
2.0%

20-30
0.2%
0.2%
0.2%
0.2%
0.3%
0.3%
0.3%
0.6%
1.5%
1.6%
1.5%
1.2%
1.7%
1.2%
0.7%
0.4%

30-40
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
0.1%
0.1%
0.1%
0.1%
0.3%
0.2%
0.1%
0.0%

40-50
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

50-60
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

60-70
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

70-80
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

The project site is protected from winds from the east clockwise to the WNW by upland while
the over-water fetch to the ENE is the most critical for the site. In reviewing the above table,
winds between the east and WNW occur approximately 73% of the time (i.e., they are blocked
by the upland). Additionally winds from the more critical over-water fetch exposures (NW
clockwise to ENE) are less than 10 mph approximately 12% of the time. Therefore wind
conditions are favorable for operating a marina at the project site at least 85% of the time.
Winds from the NW to ENE between 10 and 20 mph occurred ~13 percent of the time. These
conditions are deemed as marginal operating conditions, however when included with more
favorable conditions, this indicates at least marginal operating wind conditions at the project site
98% of the time. Wave height and wave direction are highly correlated to wind speed and wind
direction, although there can be some instances where winds and waves are travelling in
differing directions.
Besides extreme winds associated with tropical systems, gale force winds (>40 mph) are not
uncommon in the winter and early spring. As an example: In March of 2014, local observations
(by others) described wind gusts up to 78 mph from the northeast. A review of the historic data
during this period does indicate several events with higher wind speeds (up to 40+ mph
“sustained” winds assumed to = ~2 min averaged speeds). As seen in Figure 22, most of these
higher wind speeds were recorded coming generally from the northwest.
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Figure 22: March 2014 Wind Data showing several events of higher wind speed.
During an ATM and Cross Island staff site visit, personnel observed choppy conditions at the
NW corner of the South Basin at approximately 12:00 PM local time (15:00 GMT), on
September 25, 2014. A review of nearby NOAA meteorological station data revealed wind
speeds from the east of approximately 20 mph during the time of the observation. Sustained
easterly winds had been present in the area for approximately 30+ hours leading up to the time
energetic conditions were observed in the basin. Wave modeling under different wind
conditions is presented in Section 8.0 that confirms this effect.
In addition to the above analysis, the 2004 Smith Warner International (SWI) study titled:
“Coastal Erosion Vulnerability Assessment Final Report” for Bermuda investigated extreme
event wind speeds and wave heights. Results from the SWI study are included in the following
sections.
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6.0

WATER LEVELS

The water level discussion in this section includes both operational and extreme conditions.
Operational water levels at the project site primarily include tides while extreme water levels are
primarily due to storm surge events generated by tropical storms/hurricanes.

6.1

TIDES

Bermuda experiences a semi-diurnal tide and some variation in range and timing/phasing
occurs depending on island location. Predicted tide data for the project site is referred to as
Ireland Island, which is the West End of Bermuda. This predicted water level data compared
very well with the 2 day water level gage deployment (see Section 3.1). Table 2 presents local
tidal datums relative to mean sea level (MSL).

Table 2: Tidal Datums for Project Site (Ireland Island, Bermuda) in feet.
MHHW Mean Higher-High Water
1.6
MHW
Mean High Water
1.3
MTL
Mean Tide Level
0.0
MSL
Mean Sea Level
0.0
MLW
Mean Low Water
-1.5
MLLW Mean Lower-Low Water
-1.6
6.2

STORM SURGE

Storm surge data from the 2004 Coastal Erosion Vulnerability Assessment Final Report
summarized in this section. Storm surge is the result of wind stress pushing water up against a
land mass coupled with a drop in atmospheric pressure, mechanisms typically associated with
hurricane and tropical storm systems. The magnitude of surge resulting from a passing system
at the project site would largely depend on the position of the storm relative to the island. If the
wind field is directed into Great Sound for a significant duration (several hours) then water levels
within the bay and at the project site could increase several feet relative to normal tide levels.
Table 3 presents storm surge values from the 2004 island wide study (SWI, 2004). 50-yr storm
surge for the project site can be up to ~5 ft (1.5 meters). The project site represents the
northern limit of Great Sound western shoreline, therefore surge levels at the site are on the
lower end of the ranges presented in Table 3.

Table 3:50 and 150-yr storm surge in western Great Sound (SWI, 2004)
Static Storm Surge at Shoreline (m)
Return Period
50-yr
150-yr
Great Sound-West
1.4-1.5
1.7-1.9
22

7.0

WAVES

Operational and extreme wave conditions are evaluated in this section. Operational wave
conditions represent the daily/monthly conditions typically seen over the course of the year.
Extreme wave conditions represent 10, 25, and 50 year return period conditions for the project
site. Extreme wave conditions are typically from tropical storms and hurricanes but some
extreme conditions can occur in the winter or spring where strong northern wind conditions can
create challenging wave conditions at the site.

7.1

OPERATIONAL WAVES

The 2004 Coastal Erosion Vulnerability Report performed a relatively detailed analysis of
operational waves using the regional application of a deep-water wave model. The figures in
this section are from the 2004 SWI study but are focused in on the project site. SWI (2004)
results describe the wave conditions every six hours from January 01, 1980 to June 30, 2003
from the deep-water wave model. The deep-water wave model results are conservative in that
they do not take into account wave breaking and attenuation that occurs as waves propagate
over the North Lagoon.
Note that ATM did conduct some site specific wave modeling for operational waves and this is
presented in Section 8.
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Waves Affecting Site

Figure 23: Wave rose for daily significant wave heights (Source: Oceanweather deep-water
wave model via SWI, 2004).
Figure 23 presents a wave rose of daily significant wave heights for the island. Waves from the
NNW to NE occur approximately 20 percent of the time and deep-water significant wave heights
generally exceed 1.5 meters.
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Waves Affecting Site

Figure 24: Seasonal (May-September) deep-water wave rose (source: SWI, 2004)
Figures 24 and 25 present deep-water wave roses for the summer months (May-September)
and the winter months (October-April). Waves from the NNW to NE occur much more
frequently in the winter and waves are larger. Deep-water waves during the summer months
from the NNW to NE occur approximately 14% of the time.
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Waves Affecting Site

Figure 25: Seasonal (October-April) deep-water wave rose (source: SWI, 2004)
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Figure 26: Daily deep water wave height, wave period, and wind speed. 80th percentile wave ~
significant wave height.
Figure 26 presents the 80th percentile wave heights, wave periods and wind speeds by
directional octant. The 80th percentile wave height is approximately equal to significant wave
height, which a more standard wave metric. Note that wave roses in Figures 23 to 25 are
presented in 22.5 degree increments while Figure 26 is presented in 45 degree increments
(octants). Therefore some of the binning and references to direction can be slightly different.
In reviewing Figure 26, daily deep water waves from the N and NE show relatively large wave
heights as well as wave periods. This is in contrast to wind speed, which is smaller for the N
and NE octants than the other octants.
As previously discussed, some attenuation of the deep-water wave heights from the N and NE
does occur as the waves propagate over the North Lagoon; however wave periods remain
largely the same. Longer wave periods contain more wave energy than shorter wave periods
and marine structure design (breakwaters, docks, piers, etc.) must be more robust as a result.
While some longer period waves, such as those cited in Figure 26, are expected to occur
annually, wave periods greater than 10 seconds from the N and NE are not a “daily” occurrence.
In reviewing extreme wave conditions in the next section, wave periods between 3 and 7
seconds are presented as 10-yr storm conditions from the N and NE. Additionally 10-yr storm
wave heights of 0.9 and 3 meters are presented in the next section for the N and NE directions;
which are not in agreement with the “daily” wave heights presented in Figure 26. The extreme
27

wave conditions in the next section are deemed more realistic based on the analyses
performed.

SITE

Figure 27: Daily significant wave height maximum, factoring in all directions run. 10-m depth
contour is shown in gray (SWI, 2004).
Figure 27 presents daily significant wave heights at the site using the SWAN wave model.
Wave heights are estimated to be approximately 1.2 meters at the project site.
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7.2

EXTREME WAVES

The 2004 Coastal Erosion Vulnerability Report performed a hurricane simulation and modeling
analysis to establish deep water wave height, wave period and wind speed conditions from
different directions for extreme conditions. Table 4 presents the results from the N and NE
octants, which are the primary directions of exposure for the project site. Note that these are
deep water wave conditions and that the report also performed regional SWAN (Simulating
WAves Nearshore) wave modeling in order to factor in attenuation, refraction/diffraction from the
North Lagoon.

Table 4: Deep Water Extreme Wave Height, Wave Period, Wind Speed (SWI, 2004)

Return Pd (yrs)
10
25
50
100

North Octant
Northeast Octant
337.5-22.5
22.5-67.5
Tp
Wind
Tp
Wind
Hs (m)
(sec)
(m/s)
Hs (m)
(sec)
(m/s)
0.9
3.1
1.1
3.0
6.6
10.8
3.9
7.8
15.1
5.3
9.4
21.5
5.9
10.1
24.5
6.8
11.1
28.7
7.8
12.0
33.2
8.2
12.5
35.3

SWAN wave modeling results for the project vicinity is presented in Table 5. Note that the 50-yr
and 150-yr wave conditions are similar, indicating that the North Lagoon depths are limiting
significant wave growth. Also note that wave periods for the 10 year and 25 year conditions
range from 3.1 to 9.4 seconds. These wave periods are smaller than those cited in the
Operational Waves section.

Table 5: Nearshore wave model conditions
Return Period
Great Sound-West

10m Wave Height (m)
50-yr
150- yr
2.5-4.0
2.5-4.0

Static Storm Surge at Shoreline (m)
50 -yr
150-yr
1.4-1.5
1.7-1.9

Figure 28 indicates that 50-yr significant wave heights, factoring in all directions, is between 3
and 4 meters at the project site.
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SITE

Figure 28: 50-yr significant wave height maximum, factoring in all directions run. 10-m depth
contour is shown in gray (SWI, 2004).

8.0

CMS WAVE MODELING

A fine-scale numerical wave model (i.e. CMS-Wave) was implemented to investigate potential
waves at the proposed ferry berthing facility. CMS-Wave is a spectral wave transformation
model that solves the wave-action balance equation and includes physical processes such as
wave shoaling, refraction, diffraction, reflection, wave breaking, wind wave generation, white
capping of waves, and the influence of coastal structures. The CMS-Wave model is supported
by the U.S. Army Corps of Engineers and has been successfully used by ATM for many marina
basin studies.
Depth data collected during ATM’s field study, aerial photography, and site observations
supplemented local chart data input as model bathymetry. The layout of the proposed facility
was generated within the model domain as well as specific parameters to model the existing
vertical wall breakwaters, and existing/proposed interior basin bulkheads. Figure 29 illustrates
the model domain for post-project conditions. All vertical shorelines (e.g., breakwaters,
bulkheads) were assigned a reflection coefficient of 1.0 denoting complete wave energy
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reflection and no energy losses due to wave breaking along the shoreline. The haul out basin
was also not modeled for simplicity and due to the fact that it is recommended to be re-located.

Vertical
Bulkheads

Land
Reclamation
Vertical
Breakwaters

Ferry Berthing
Concept Marina
Elements

Figure 29: Overview of CMS-Wave Model Bathymetry. Vertical breakwater and bulkhead
structures denoted with black hatching. Existing land, proposed reclamation and concept
marina docks shown in red.
Potential conditions at the proposed ferry berthing will be the result of waves penetrating the
eastern entrance and propagating through the basin, as well as wave interaction
(diffraction/reflection) with the land reclamation and vertical structures. Wind-wave generation
within the basin may also have a marked effect.
Based on the 2004 SWI study, 9 cases were generated to represent the typical wave/wind
conditions expected near the site. A maximum operational wave height of 1.2 m outside the
subject site was selected, with varying wave periods and corresponding wind speeds.
According to the 2004 SWI study, a typical “operational” wind speed of 10 m/s (~22 mph) from
the NE was used in the modeling. Higher wind speeds were modeled for reference to simulate
31

more extreme conditions. Wind forcing and the static water level was applied to the entire
domain, while the input wave conditions originated at the eastern boundary and were
propagated across the model. Table 6 summarizes the input cases and the figures below
graphically depict the predicted wave conditions inside the basin for selected cases (all model
runs are presented in Appendix A).

Table 6: Wave Model Cases
Case

Prevailing
Dir. (deg)*

Water Level
(m) MSL**

Wave
Height (m)

Wave
Period (sec)

Wind Speed
(m/s)
knots

1

75 ~ENE

0.5 ~MHW

1.2

7

30

58

2

75 ~ENE

0.5 ~MHW

1.2

7

20

39

3ᶧ

75 ~ENE

0.5 ~MHW

1.2

7

10

19

4

75 ~ENE

0.5 ~MHW

1.2

5

30

58

5

75 ~ENE

0.5 ~MHW

1.2

5

20

39

6ᶧ

75 ~ENE

0.5 ~MHW

1.2

5

10

19

7

75 ~ENE

0.5 ~MHW

1.2

3

30

58

8

75 ~ENE

0.5 ~MHW

1.2

3

20

39

9ᶧ

75 ~ENE

0.5 ~MHW

1.2

3

10

19

*Direction wind and waves coming from; considered governing scenario.
**Still Water level assumed to be MHW for operational conditions = 0.5m MSL
ᶧOperational wind conditions.

In addition to post-project model runs, existing condition model runs were also simulated for
comparison purposes. The post-project cases perform better than existing conditions in
reducing wave heights in the ferry berthing area.
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Case 9: 10m/s wind,
5sec Waves
Proposed Reclamation

Case 9: 10m/s wind,
5sec Waves
Existing Conditions

Figure 30: The least critical (most calm) predicted condition, Case 9, with 10 m/s winds and
3 second wave periods. Note same wave height color scales for all figures.
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Figure 31: Case 6, with 10 m/s winds and 5 second wave periods.

Figure 32: Case 3, with 10 m/s winds and 7 second wave periods.
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Case 1: 30m/s wind,
7sec Waves
Proposed Reclamation

Case 1: 30m/s wind,
7sec Waves
Existing Conditions

Figure 33: Most critical Case 1, with 7 second wave periods and more extreme 30 m/s
winds.
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Operational wave conditions (Cases 3, 6 and 9) inside the basin have the potential to reach
adverse wave conditions for the proposed marina elements in the eastern corner, with heights
up to 0.7 m along the outer edge of the proposed docks. Waves generally diminish moving into
the basin, with the proposed ferry berthing site predicted to experience up to 0.2 m wave
heights, an acceptable environment for the ferry vessels. While some basin agitation is
anticipated due to the vertical walls within the basin, the incoming waves generally reflect
obliquely and the basin is small enough not to allow growth of significant wind-generated waves.
Figure 33 simulates 30 m/s (58 knot) winds which have an effect on wave growth both inside
and outside the basin.

9.0

WAKE AND BASIN AGITATION

The South Basin is generally surrounded by vertical walls which are very good at reflecting
energy. It is important to the success of any marina facility to ensure that vessels can be safely
berthed and protected during normal operating conditions. Basin tranquility can be improved
through the use of fixed breakwaters, floating attenuators, wave screens, etc. depending upon
the specific conditions at a given site.
PIANC (1994) has provided general guidance for small craft harbor quiescence based on
Canadian standards, which limits recommended wave characteristics within a harbor to those to
those shown in Table 7.

Table 7: Acceptable Marina Berthing Area Significant Wave Heights (m) (source PIANC, 1994)
Return Period
50-yr
1-yr
Weekly

“Good” Conditions
Head
Beam
0.61
0.23
0.30
0.15
0.15
0.08

“Moderate” Conditions
Head
Beam
0.76
0.29
0.38
0.19
0.19
0.10

Note: For wave periods greater than 6 sec.

Harbor tranquility for the eastern portion of the project site will be difficult without wave
attenuation based on the CMS Wave modeling analysis. Harbor tranquility (using the above
guidelines) in the ferry berthing area is attained under all conditions modeled in Section 8 for the
moderate head-on (0.19 m) criteria. This includes the model runs with ~60 mph winds. When
only the ~40 and 20 mph wind model runs are evaluated, the ferry berthing area shows wave
heights of 0.1 meters or less. This is indicative of “good” tranquility for head and beam
conditions.
In terms of marina design, most commercially manufactured pontoons are typically designed to
withstand the loads resulting from 0.3-m waves (PIANC, 1997). Some products may withstand
occasional wave heights of 0.45 to 0.76 m. Larger waves on a frequent or even occasional
basis may result in damage to the pontoons and berthed vessels.
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Under 25- to 50-year design level conditions, significant wave heights within the eastern portion
of the marina (identified as “concept marina elements” in Figure 29) can exceed tranquility
criteria, assuming no wave attenuator(s) or breakwaters are used. Prior to the onset of these
"design" conditions, most marinas will require that vessels be moved to a safer location
(Gaythwaite, 1987). This limit is often set at the limits of tropical cyclone/hurricane force winds
(33 m/s, 1-minute average) or lower. By removing the vessels from the marina, the inherent
forces that these vessels place upon the pontoons, particularly during extreme conditions, is
eliminated, ultimately increasing the survivability of the pontoon system (and limiting damage).
A floating attenuator may be appropriate near the entrance of the marina, however, the
efficiency of such a structure decreases with increased wavelength, which is directly related to
wave period and water depth. Wave periods between 5 and 10 seconds occur at the site and
under these conditions it is likely that wave transmission into the basin would be in excess of the
guidance reported in Table 7. Further evaluation of wave attenuation alternatives is
recommended so that design conditions may be established. Based on the information
available, a fixed breakwater structure or some layout changes may be required to improve
tranquility within the eastern marina area.
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10.0

LAND RECLAMATION

Several volumes for the land reclamation were calculated based on the collected ADCP
bathymetry, depths along the breakwater (provided by client) and navigation chart data.
Figure 34 presents the land reclamation outline over the interpolated bathymetry. Table 8
presents volumes for the different fill elevations.

Figure 34: Land reclamation figure. Depths are in meters, MSL.
Table 8: Volumes based on several fill elevations (rounded to the nearest 1,000)
Fill Elevation
ft MSL
m MSL
VOLUME (CY)
Notes
401,000
7.5
2.29
bridge surface elevation
374,000
6.0
1.83
338,000
4.0
1.22
MHHW+2.4 ft
302,000
2.0
0.61
MHHW+.4 ft
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11.0

FERRY BERTHING AND MANUEVERING

The Marine and Ports (M&P) plan to berth ferries as well as tugs in the proposed South Basin
development can be accommodated based on the analysis herein. Currents and waves at the
proposed berths will be minimal while the area available to maneuver will be similar to that in
the North Basin. Several figures of the M&P ferry fleet are presented below. Ferries range in
length-overall (LOA) from 84 to 124 feet, beam from 29 to 32 feet, and draft from 4.6 to 11 feet.

Figure 35: The “Millenium” Rhode Island Fast Ferry

Figure 36: The “Bermudian” Ferry.
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Figure 37: The “Serenity” Ferry.

Figure 38: The “J.L. Cecil Smith” Ferry.
Figure 39 on the following page presents the South Basin concept image with the North Basin
for reference.
The South Basin ferry berthing location is approximately 325 feet wide and 125 feet deep. The
narrowest fairway approach to the berth is approximately 330 feet, which is approximately the
same fairway width as the north basin (~330 feet). Both the north basin and south basin have
vessel traffic to contend with.
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Figure 39: South Basin Concept Image with the North Basin for reference.
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12.0

RISK CONSIDERATIONS

There is always some risk of damage and even total loss of waterfront structures, which can be
determined by the following equation:
R = 1 – (1 – 1/Tr) n
where R is the probability or risk that an event with a return period of Tr years will occur at
least once during a time period (project life) of n years.
This means that statistically, there is an 18.3% chance of a 50-year design condition occurring
over a consecutive 10-year period and 39.7% chance over a consecutive 25-year period
(considered typical design life of a floating dock system). For a 25-year design condition and a
25-year life expectancy, there is a 63% chance of that event occurring during the life of the
project. Marina facilities, neglecting economic analyses, are typically designed for 25- to 50year events. A 63% risk level is commonly used when loss of life is not a consideration and
economics control the design (Cox, 1989).
The owner must weigh the risks associated with potential occurrence of similar or larger, longer
period waves (and resulting damage or destruction) versus the greater costs associated with
providing a more substantial structure and/or paying larger insurance premiums.
Economics and acceptable risk levels must ultimately be balanced to achieve the desired level
of protection. Prior to further specification of the docking system, the owner must select or
specify the design conditions for incorporation into project design. The owner must also realize
that any dock system, particularly a timber system, will require maintenance due to constant
stresses imparted on the system from the marine environment. Therefore, regular inspections
and maintenance are a critical requirement to achieving maximum performance and life of the
marina structures.

13.0

SUMMARY

This study represents a wind, wave, and current analysis of the proposed marina development
at the Royal Naval Dockyard South Basin. A key component to this proposed development is a
night-time and off-duty/standby berthing area for Marine & Ports (M&P) ferries and possibly
tugs. This berthing area is ~325 ft long and ~125 ft deep and is well protected from winds,
waves, and currents.
In order to assess currents and flows at the project site, particularly at the ~40 ft opening along
the breakwater, ATM and Cross Island staff measured currents and flows in the study area for 2
days with a boat mounted ADCP. This data collection occurred during a “king tide” event where
the tide range was approximately 4 feet (when tidal currents will be strongest).
The current regime was very mild, with currents less than 1 ft/sec even at the breakwater
opening/constriction. A down-current focusing effect was exhibited on both ebb and flood tides
at the opening and transit through the breakwater opening during peak flood/ebb events does
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present some navigational challenges. However the down-current effect dissipates within 100
to 200 feet from the opening/constriction and this effect is not as strong nor as turbulent as the
ferry propeller wash measured in the North Basin.
The proposed land reclamation project is not expected to cause increased currents or flows
through the South Basin. Due to the reduced area, flushing characteristics of the basin may
improve, although existing flushing seems adequate. No significant wrack buildup was
exhibited in the western corner of the South Basin and the proposed project should have
negligible effects on this.
A wind and wave analysis was also performed for the South Basin in order to assess basin
tranquility and identify any basin agitation issues. The island-wide 2004 Coastal Vulnerability
Assessment was used as a basis for this wind/wave analysis. The U.S. Army Corps of
Engineers (USACE) Coastal Model System (CMS) wave model was also run in order to
simulate operational conditions as well as more extreme conditions.
Existing basin wave model results do show some agitation/tranquility issues within the western
corner of the basin. However post-project conditions show decreased agitation in the western
corner and the ferry berthing area meets tranquility criteria for the model simulations.
The proposed marina docks in the eastern corner of the basin are more exposed to larger
waves and this area ideally needs more wave attenuation. The proposed haul-out basin is also
recommended to be re-aligned due to waves and over-water wind exposure.
The South Basin is recommended to be vacated prior to hurricanes and other potential extreme
storm conditions however the proposed project meets operational tranquility conditions for the
tug and ferry berthing area.
It is noted that the tugs may need to operate during severe weather events to provide
assistance to vessels in distress. Conditions at the entrance to the North and South Basins are
anticipated to be significantly more hazardous than within either the North or South Basin.
Whether the tugs are in the South Basin or North Basin, wave conditions at the eastern
entrance and in Grassy Bay will represent the limiting conditions for navigation.
Gale force wind (>40 mph sustained) events are not uncommon in Bermuda during the winter
and early spring. These gale winds are typically from the north, therefore operation of the boat
yard and marina will be affected under these conditions. Additionally, all structures (e.g.,
floating attenuators, docks, anchoring system) must be designed to withstand the wave and
current forces they may receive during their design life.
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14.0

REFERENCES

Cox, J.C., 1989. “Breakwater Attenuation Criteria and Specification for Marina Basins.” In
Marinas: Design and Operation, Proc. International Conference on Marinas.
Southampton, UK, p. 139-155.
Gaythwaite, J., 1987. "Floating Breakwaters for Small Craft Facilities." Civil Engineering
Practice, J. of the Boston Society of Civil Engineers, Section ASCE, Vol. 2 No. 1.
PIANC, 1994. “Floating Breakwaters, A Practical Guide for Design and Construction.” PTC II,
Report of Working Group No. 13, Supplement to Bulletin 85. Brussels, 1994.
PIANC, 1997. “Review of Selected Standards for Floating Dock Designs.” Special Report of
the SPN Commission, Supplement to Bulletin No. 93. Brussels, January 1997.
Smith Warner International (SWI). 2004. Coastal Erosion Vulnerability Assessment Final
Report. Prepared for the Government of Bermuda, Ministry of the Environment.
November 2004.

15.0

APPENDIX A –CMS WAVE CASES
Table 9: Wave Model Cases
Case

Prevailing
Dir. (deg)*

Water Level
(m) MSL**

Wave
Height (m)

Wave
Period (sec)

Wind Speed
(m/s)
knots

1

75 ~ENE

0.5 ~MHW

1.2

7

30

58

2

75 ~ENE

0.5 ~MHW

1.2

7

20

39

3ᶧ

75 ~ENE

0.5 ~MHW

1.2

7

10

19

4

75 ~ENE

0.5 ~MHW

1.2

5

30

58

5

75 ~ENE

0.5 ~MHW

1.2

5

20

39

6ᶧ

75 ~ENE

0.5 ~MHW

1.2

5

10

19

7

75 ~ENE

0.5 ~MHW

1.2

3

30

58

8

75 ~ENE

0.5 ~MHW

1.2

3

20

39

9ᶧ

75 ~ENE

0.5 ~MHW

1.2

3

10

19

*Direction wind and waves coming from; considered governing scenario.
**Still Water level assumed to be MHW for operational conditions = 0.5m MSL
ᶧOperational wind conditions.
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Figure 40: Case 1 Existing Conditions

Figure 41: Case 1 Proposed Conditions
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Figure 42: Case 2 Existing Conditions

Figure 43: Case 2 Proposed Conditions
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Figure 44: Case 3 Existing Conditions

Figure 45: Case 3 Proposed Conditions
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Figure 46: Case 4 Existing Conditions

Figure 47: Case 4 Proposed Conditions
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Figure 48: Case 5 Existing Conditions

Figure 49: Case 5 Proposed Conditions
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Figure 50: Case 6 Existing Conditions

Figure 51: Case 6 Proposed Conditions
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Figure 52: Case 7 Existing Conditions

Figure 53: Case 7 Proposed Conditions
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Figure 54: Case 8 Existing Conditions

Figure 55: Case 8 Proposed Conditions
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Figure 56: Case 9 Existing Conditions

Figure 57: Case 9 Proposed Conditions
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