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1.

INTRODUCTION

LAS Consulting and Bermuda Environmental Consulting Ltd. are undertaking the
Environmental Impact Assessment (EIA) of the proposed L.F. Wade International Airport
Terminal Redevelopment Project (the “Project”). This Scoping Study has been undertaken as
a background report to the development of the Terms of Reference and Environmental
Impact Statement (EIS) and is in concordance with the Scoping Report Requirements set out
in the Government of Bermuda Guidance Note 106: Environmental Impact Assessments and
Environmental Impact Statements 1 (July 2010) (Annex A).

1.1

Legal and Regulatory Framework

The following sections present a summary of key Bermudian laws, regulations and guidelines
pertaining to the EIA. Relevant international guidelines are summarised.
National Laws and Standards
Under Bermuda Law the development of land is governed by the Development and Planning
Act 1974. The Act establishes the administrative structure for processing applications to
develop land including the requirement for the development of planning policy statements
that define zonings and associated rules and guidance to ensure appropriate land use and
environmental protection standards. The Act does not specifically require EIA to support
development applications but rather the requirement for EIA is articulated in policy through
the Bermuda Plan 2008 Planning Statement, along with the supporting Guidance Note
(GN106).
Whilst EIA requirements are based solely on planning policies set out in the 2008 Bermuda
Plan and the relevant Guidance Note, the majority of major projects processed since 2008
(without pre-existing permissive legislation in place) have been subject to an EIA. EIA policies
are informed by the 1997 Development of Planning (Application Procedure) Rules which
state that the Board may ask for any such information relating to the environmental effects
of a proposed development.
In 2012 (with ongoing updates into 2013), the EIA process in Bermuda came under heavy
scrutiny by the Bermuda Ombudsman. An investigation sought to determine if Bermuda was
legally obligated to conduct EIA, with a robust public consultation component prior to
approving developments that are major or likely to have significant adverse environmental
effects. The finding was that Bermuda is obligated; by signing the UK Environment Charter in
2001 Bermuda legally bound itself to conduct EIAs before approving major projects. In 2014
a Supreme Court ruling determined that EIA is a discretionary rather than mandatory
requirement, but on major projects likely to have significant environmental impact this
technique should be employed as a general rule.
1

The Government of Bermuda refers to EIA as the environmental process and EIS as the report.

Scoping Study

Page 1

After determining through screening in consultation with the Department of Planning that a
project requires an EIA, the project is scoped with the Scoping Report requiring sign off from
the Department of Planning. The subsequent EIA is then submitted to the Department of
Planning as a supporting document to the DAP 1 planning application. All applications of any
complexity and/or which are contentious are expected to be accompanied by supporting
documentation, which range from a land use planning and policy compliance assessment, to
one or more specific targeted technical studies such as a traffic impact assessment,
terrestrial study, wind and wave study, geo-technical study, archaeological study etc., as
deemed required. More often than not, the documents required in support of an application
are agreed up front in pre-consultation meetings hosted by the Department of Planning and
including all the relevant technical officers. An EIS is typically undertaken for the full scope
of works for a project.
Bermuda Plan 2008 Policies
As stated in the introduction to that document:
“The main purpose of the Plan is to provide for the land use and development requirements
of the Island in a way that makes the most effective use of its resources, protects its natural
and built environment, and provides a good quality of life for the Island’s residents. As such,
the Plan helps to encourage suitable development on appropriate sites and helps the
Development Applications Board make decisions on planning applications.”
With regard to the requirement for EIA, ENV.4 of the Plan states:
“The Board may require the submission of an Environmental Impact Statement for
development 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” and lists examples of
projects likely to be subject to EIA including “major port infrastructure, airport or transport
developments”.
ENV.5 outlines what an Environmental Impact Assessment should 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) the information specified in policy ENV.3 (documentation and a scaled site plan);
b) a description of the alternative options considered;
c) a detailed description of the proposal from inception through the site preparation,
construction and operational phases;
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d) the data necessary to identify and assess the main effects the proposal is likely to
have on the natural and built environment;
e) 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:
•
•
•
•
•
•
•
•

f)

humans;
flora and fauna;
soil;
water, including the ocean, inshore waters and ground water;
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;

g) the arrangements to be made for securing an adequate supply of water and the safe
and efficient disposal of sewage;
h) a summary in non-technical language of the information specified above; and
i)

any other information detailed in the Department of Planning’s Environmental
Impact Assessment and Statement Guidance Note.

Chapter 35, Definitions DEF under section DEF.43, “environmental impact statement” is
defined as “a document (or series of documents) which presents a quantitative analysis and
qualitative assessment of a project's effects on the natural, human and built environment
and which presents the results in a way which enables the Board to properly evaluate the
impact of the predicted effects, and the scope for modifying or mitigating them (refer to
policies ENV.4 and ENV.5)”.
Other Relevant Legislation
Under the Water Resources Act 1975, a licence is required from the Environment Authority
for disposal of any waste water via boreholes. This would only be required for new
boreholes as existing ones should be licenced. Similarly, an abstraction licence would be
required for any new abstraction. Under the Clean Air Act 1991, a Construction Permit will
be required for controlled plant (e.g. rock crushers and generators,) and an Operating
Licence will be required for the proposed Sewage Treatment and Reverse Osmosis plants. A
building permit and occupancy permit will also be required.
Scoping Study
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Depending on the final project design and construction requirements, there may be a
requirement for additional consents to be obtained. These may include consent under the
following Acts and Regulations:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

1.2

Summary Offences Amendment Act 2010;
Energy Act, 2009;
Health and Safety at Work Amendment Act 2004;
Protected Species Act 2003;
Clean Air Act 1991;
Building Act 1988;
Waste and Litter Control Act 1987 ;
Bermuda Parks Act 1986;
Occupational Safety and Health Act 1982;
Protection of Birds Act 1975;
Liquor Licence Act 1974;
Fisheries Act 1972;
Prevention of Oil Pollution Act 1971;
Restaurants Act 1961;
Bermuda Immigration and Protection Act 1956;
Public Health Water Storage Regulations 1951;
Public Health (Food) Regulations 1950;
Public Health Act 1949;
Road Traffic Act 1947.

Objectives of Scoping

The objectives of scoping are to:
•

Identify all potential stakeholders;

•

Provide an opportunity for the proponent, consultants, the relevant authorities, and
other stakeholders to exchange information and to express views and concerns
regarding the project proposal before the EIA is undertaken;

•

Focus the EIA work on reasonable alternatives and relevant issues to ensure that the
resulting assessment is useful to the decision-makers and addresses the concerns of
interested and affected parties;

•

Facilitate an efficient assessment process that saves time and resources and reduces
costly delays which could arise where thorough consultations have not taken place;
and,

•

Determine the study areas and workplan for the EIA.
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1.3

The EIA Process to Date

To date, the following steps have been completed towards developing the EIA:

1.4

•

Self screening was undertaken for the Project. As indicated in policy ENV.4, chapter
6 of the Bermuda Plan 2008 Planning Statement, airport developments are likely to
require an EIA and EIS.

•

LAS representatives and the Department of Planning held an initial meeting on
September 28, 2015, when it was confirmed that an EIA would be required for the
Project.

•

Scoping consultations with stakeholders – government agencies, Non-Governmental
Organizations (NGOs), airport concessionaires, airport security, airlines, the
Bermuda Taxi Owner’s Association, and the public.

•

A Project Information Sheet (Annex C) outlining the Project, the Project Schedule,
the EIA Process, a preliminary list of potential effects to be addressed in the EIA, and
contact information, was prepared for use during scoping consultations.

•

Desk-based studies and interviews to gather environmental and social baseline data.

•

Site visits.

Organization of this Scoping Report

This Scoping Report presents the results of the above activities. The Project is briefly
introduced in Section 2. Section 3 provides background information on the physical,
biological and socio-economic environment in the Project area. Section 4 describes the
scoping methodology, including the approach to public consultations. Section 5 presents
the results of scoping activities as a summary of issues to be addressed in the EIS. Section 6
provides information on components that have been scoped out of the process. Section 7
provides the list of impacts to be addressed in the EIS along with preliminary mitigation and
benefit enhancement measures that can be applied to avoid, minimize, remediate or
compensate for impacts. Section 8 provides an introduction to the contents of the draft
Terms of Reference for the EIA. Section 9 provides the experience and contact information
of the EIA team. Section 10 is the reference list. Annexes provide supporting documentation
including Bermudian EIA guidelines (Annex A), the current Project Description (Annex B), the
Project Information Sheet (Annex C), the Scoping Consultation Participant Lists (Annex D)
and the draft Terms of Reference for the EIA (Annex E).

2.

THE PROPOSED PROJECT

A full description of the proposed Project is contained in the Project Description prepared by
AECON, LAS International Consulting and Bermuda Environmental Consulting. Ltd. (see
Annex B). This section summarizes Project information to provide background to this report.
Unless otherwise referenced, the information in this section is drawn from the Project
Description dated February 2016.
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2.1

Background

The L. F. Wade International Airport is Bermuda’s only airport. It is located in the northeastern portion of the country on St. David’s Island in St. George’s Parish, approximately 16
km east of the capital city of Hamilton (Figure 1). Opened in January 1944 by the US military,
ownership of the airport passed to the Bermuda Government in 1995, marking the most
recent phase of terminal renovation. The airport terminal facilities are nearing their 70th year
of operation and are in need of a complete overhaul. The proposed terminal redevelopment
at L.F. Wade International Airport has been considered since the 2006 Airport Master Plan
was undertaken by HNTB, a US based airport consultancy.
The proposed Project is to construct a New Passenger Terminal Building and associated
airside apron areas and landside access roads and parking facilities at the L.F. Wade
International Airport in Bermuda. The proposed Project would replace the existing terminal
which cannot be modified to meet fully modern safety standards or to meet expected future
demand for passenger capacity.
The Project proponents are the Bermuda Government, the Canadian Commercial
Corporation (CCC), AECON Constructors and AECON Concessions.

2.2

Project Components

The Project includes the construction and operation of a new terminal at a different site
within the airport grounds, the construction and operation of additional apron space, the
installation of apron lighting systems, modifications to taxiway interconnects and interface,
the installation and operation of new aircraft hydrant refuelling system and the
decommissioning of the majority of the existing terminal, the remainder of which may be
used for airport operations and office space (See Figure 2: Proposed Development Area and
Figure 3: Proposed Site Plan).
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Figure 1 - Airport Location

Source: HNTB, 2006
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Figure 2 - Proposed Development Area

Source: LAS Int’l Consulting
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Figure 3 - Proposed Site Plan

Source: Scott Associates, 2016
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The proposed new facilities are divided into two components: temporary construction
facilities and permanent airside and landside facilities. These are listed below:
•

Temporary Construction Facilities
o
o
o
o
o
o
o
o
o
o

•

AECON site offices and warehouse
Concrete Plant
Asphalt Plant
Temporary Topsoil Stockpile Area
Aggregates Stockpile Area
Fuel Storage
Chemical Storage
Waste Management Area
Maintenance Area
Construction Area Temporary Fence and Access Controls

Permanent Facilities – Airside
Passenger Terminal Building
Aircraft Parking Strands
Airside Roads
New taxiways and upgrades to existing taxiways and taxilanes
Airfield lighting
Perimeter Roads, Access Roads and Security Fencing
Stormwater Management System (Fuel interceptors and oil/water
separators)
o Wastewater Management System (including Blue water)
o Drainage Pipeline for Stormwater and Wastewater

o
o
o
o
o
o
o

•

Permanent Facilities – Landside
o
o
o
o
o
o
o
o
o

Administrative Building
Terminal Access Roads and Parking Lots
New Gate 103 secure entry
Bus and Taxi Drivers facilities
Utilities (power/communications)
Potable Water Treatment Plant
Sanitary Treatment Plant
Fire Protection Hydrants
Signage and Landscaping

The majority of the existing terminal will be decommissioned once the new terminal
commences operations. The current fuel hydrant line servicing the existing terminal building
apron will also need to be partially decommissioned where aircraft strands are abandoned
or re-purposed.
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2.3

Construction Activities

Construction activities for the New Terminal and associated facilities are scheduled to occur
over a 40 month period. Some of the facility locations are yet to be determined.
Major equipment requirements are anticipated to include:
•
•
•
•
•
•
•
•

Barges
Trucks
Loaders and / or Excavators
Tractors / Bulldozers
Paving equipment (asphalt and concrete)
Motor Graders
Vibrator Compactors
Cranes

Construction activities will include:
•
•
•
•
•
•

2.4

Earth moving
Site preparation
Sub-base preparation
Compaction and stabilization of soils
Asphalt and concrete pavement
Building and infrastructure construction.

Project Schedule

The project schedule is as follows and is also depicted in Figure 4:
•
•
•
•
•

Environmental Assessment Process: Q4 2015 to Q3 2016;
Financial Close: Q4 2016;
Construction Commencement: Q4 2016;
Complete Detailed Design: Q3 2017;
New Terminal Opening Day: Q1 2020.
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Figure 4 - Project Schedule

Source: LAS Int’l Consulting

2.5

Employment and Procurement

AECON is currently developing information on employment and procurement - estimated
number of jobs, skill requirement, and the types of goods and services that will be needed
during construction and operation. Every attempt will be made to recruit qualified local
personnel wherever practical to do so. The source of equipment has not yet been
determined, however, the first choice will be to use locally available suitable equipment.
Whatever is not locally available will be imported as required. It is also anticipated that local
subcontractors will provide, operate and maintain some heavy equipment.

2.6

Alternative Options

The Bermuda International Airport Master Plan considered the following alternative
development scenarios (HNTB, 2006):
1. No Action Scenario – Retention of the Existing Terminal
2. Upgrading Scenario – Expansion of the Existing Terminal
3. Construction of a new terminal at another location on the Airport Site
Upon analysis of the three scenarios, and to address cost, construction impacts, and other
issues, the Bermudian Government decided to build a new terminal at another location on
the airport site.
The Master Plan also reviewed four siting options:
•
•

Weapons Pier (the Finger);
Apron V at the extreme east end of the airport;
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•
•

Western Site (West end of the airport, north of the existing terminal); and
Site of the former NATO facility.

The review resulted in the selection of the Western Site as the recommended site because it
would allow for superior customer service, would allow greater flexibility and expandability
to meet future user demand and would better support local and national goals and plans
compared to the other options (HNTB, 2006).
A number of design alternatives (waste disposal options, potable water supply and
treatment, stormwater management options) and alternatives for aggregate barge-in
locations have also been considered for the Project.

2.7

Land Use/Marine Use

2.7.1

Site Location and Surrounding Land Use

Located in the Western Atlantic at a distance of 960 km from the nearest land (Cape
Hatteras, N. Carolina), Bermuda is a small oceanic archipelago of solidified wind-blown
dunes lying atop an eroded volcanic platform, which formed at least 33 million years BP. It is
one of the most remote and smallest inhabited islands in the world.
Airport Lands
All proposed development lies within the existing airport perimeter.
The airport site was first developed in 1940 by the US military, as part of an historic
agreement between the UK and the US, under which Britain offered the US a 99 year rent
free lease of land in Bermuda to provide America with air and sea facilities for the war effort.
The airbase was established and given the name Kindley Field Airforce Base in 1942. This
airstrip was created through the dredging of 35 million sq. yds of material from the waters of
Castle Harbour and resulted in the obliteration of Coopers Island, Long Bird Island and large
sections of St. David’s. 750 acres of new land was created.
The US Navy took over operations from the Air Force, transforming it into a Naval Air Station
(NAS) and they maintained and upgraded the airport until June 1995 when it vacated and
turned control over to the Bermuda Government. Renamed the L.F. Wade International
Airport in 2007, it occupies 536 acres of the former US NAS land.
It carries its own base zoning designation “Airport” under the Bermuda Development Plan
2008, and falls under a designated Protected Area policy entitled Airport Control. The
Development Plan is enacted under the Development and Planning Act 1974, for the
regulation of land. Under the Bermuda Plan 2008, the Protected Area policy “Airport
Control” also applies to the airport. This states that “the plan recognises that the Airport has
a major impact on its surrounding area and aims to ensure that a common sense approach is
followed in the assessment of development proposals within the Airport’s flight paths and in
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proximity to the Airport to ensure public safety as well as the safe and effective operation of
the Airport. The Airport Control Protection Areas, include an Obstacle Free Zone, the
Transition Zone, the Inner and Outer Approach Cones, and the LDEN 55 noise contour of the
Airport. The Development of Land (Airport Approaches Act) 1956 governs proposed
development within the defined approach and take-off cones of the airport.
Most of the land within the airport perimeter comprises buildings and airport runways and
taxi areas covered with asphalt bisected by areas of open field.
Surrounding Lands
The western and northern perimeter is bordered by a narrow strip of land zoned in the
Bermuda Plan 2008 as Park and designated as a Class B National Park (Kindley Park) under
the Bermuda Parks Act 1986 that runs along the edge of the Ferry Reach waterway. Ferry
Reach Park, a Class A national park forms the northern border to the Ferry Reach waterway.
Adjacent to the eastern perimeter is land variously zoned (Industrial, Mixed Use, Residential
1, Open Space Reserve, Recreation and Park), and including land that was formerly part of
the US NAS. The latter is currently managed by the Bermuda Land Development Company, a
quasi-autonomous non-governmental organization (QUANGO). This area in particular is
bordered by more buildings, comprising mainly warehouses, offices, and some retail. The
shorter section along the eastern perimeter comprises Open Space Reserve and Coastal
Reserve, which separate the eastern end of the runway from the waters of Annie’s Bay. The
southern tip of the airport perimeter comprises Cooper’s Island, and is a mix of Nature
Reserve, Open Space Reserve and Coastal Reserve. This was also the location of the former
United States National Aeronautics and Space Administration (NASA) tracking station. In
2008, the Cooper’s Island Land Use and Management Plan was developed with the stated
goal of “restoring Cooper’s Island Nature Reserve as Bermuda’s National Nature Reserve, a
‘Living Museum’ that will provide Bermuda with a unique place to experience its cultural and
environmental heritage”.
The remainder of the southern perimeter of the airport is bordered along much of its length
by the waters of Castle Harbour. This boundary is interrupted at the site of the Bermuda
Government’s Bulk Metal Waste dump which is considered a land use reclamation project.
The waste material is contained by blocks of cement mixed with residue ash derived from
the Island’s waste incinerator. Midway along the southern perimeter, although beyond the
extent of the current proposed works, an unused runway projects into Castle Harbour. This
has recently been ‘sectioned’, with part of it designated for emergency parking of planes;
the remainder of the runway has been assigned a potential site for a solar photo voltaic (PV)
farm.
The southern extent of Castle Harbour is bordered by a group of islands collectively referred
to as the Castle Harbour islands. Nonsuch Island, Green Rock, Cock Rocks, Horn Rock,
Southampton Island, Castle Island and Charles Island are all designated Class A Nature
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Reserves under the Bermuda Parks Act 1986. So are Long Rock, Grazbury’s Rock and Inner
and Outer Pear Rocks found within the aforementioned Annie’s Bay.
Surrounding Waters
The airport has water on three sides; Ferry Reach to the west and north separated by a thin
strip of designated Park; Annie’s Bay to the south east; and Castle Harbour along most of the
southern/western perimeter. The Plan designates areas in proximity to the Island’s main
water resources as Water Resources Protection Areas. Under the Bermuda Plan 2008, Water
Resources Protection Areas apply to all areas which are at an elevation of 4 m (13 ft) or less
above sea level, all areas within 12 m (40 ft) from the coastline. This includes the whole of
the airport. Water Resources Protection Areas have precedence over all other planning
considerations. The Plan also states that methods of sewage disposal will be strictly
regulated within these areas.
The Protected Waters Castle Harbour Act 1951 covers “the tidal lands and waters of Castle
Harbour extending outwards one hundred yards from mean high water mark and skirting the
southern and eastern boundaries of Kindley Air Force Base between, westerly, the boundary
between the area designated as the Civil Airport and military area, and, north-easterly, Cove
Point. This Act dates back to when the airport was under the control of the US NAS, and
prohibits anyone, or any vessel or boat from entering these waters, with the exception UK or
U.S. naval, military or air force personnel or police officers executing their duties. However,
to be in force, the seaward margin of the protected perimeter needs to be buoyed. It has not
been for several decades.
Under the Fisheries Act 1975, the whole of the Bermuda Platform is a no-take area for
corals, effectively making it a coral preserve.
Use of these various water bodies adjacent to the airport is largely confined to recreational
activities; power boats race in Ferry reach, sail and motor boats also transit, however given
that two bridges, the Swing Bridge to St. George’s, and the Longbird bridge connecting the
Causeway are currently not operational, boating access in recent years has been severely
curtailed. There is also occasional fishing and charter boat activity in Castle Harbour. The
BIOS research vessel also transits through Ferry Reach to and from its dock on the northern
side of the Reach just west of the Swing Bridge. It passes by Coney Island at the western end
of Ferry Reach. St. George’s Harbour sees occasional cruise ship activity, as well as
accommodating shipping related to aggregate import. All enter the Harbour through the
Town Cut, at the eastern end of the harbour. Local ferries also enter and exit St. George’s
this way. All of these vessels now berth alongside Penno’s Wharf on the northern side of the
harbour. Marginal Wharf, along the south western side of St. George’s Harbour is little used
but is located in an area zoned Industrial, and has supported more commercial shipping
activity in the past.
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Additionally, any land below the low tide mark, known as the Queen’s Bottom, belongs to
the Bermuda Government. Permits are required for dredging, and/or a lease is required for
any form of “privatisation of the Queen’s Bottom”, such as a dock.

3.

PROJECT AREA DESCRIPTION

Information on the environmental characteristics of the Project is provided in this section to
describe context for scoping of EIA issues. The information comes from a number of sources,
including:
• Websites of various departments of the Government of Bermuda, including Department
of Statistics, Department of Environmental Protection, Department of Conservation
Services; websites of the Bermuda Health Council; the Bermuda Police Service; the
Museum of Natural History in Bermuda;
• World Bank and United Nations reports;
• Results of consultation;
• Literature compiled within the Bermuda Bibliography Database housed at the Bermuda
Aquarium, Museum and Zoo, the Department of Statistics, Bermudalaws.bm;
• Geotechnical survey and other geoscience related studies that have been conducted at
the proposed Project site; and
• The following datasets:
o Bermuda Habitat Mapping Monitoring and Assessment Programme;
o Bermuda Species Database, Bermuda Natural History Museum;
o Bermuda Turtle Project;
o BIOS Air Quality monitoring;
o Island-Wide Public Skink Survey, Bermuda Biodiversity Project;
o Annual Audubon Society Christmas Count;
o Individual birders sightings databases;
o Airport Bird strike data; and
o Bermuda Aquarium Museum and Zoo records (for captured
introductions).

3.1

Physical Environment

3.1.1

Climate and Meteorology

Bermuda’s climate is sub-tropical, despite its northerly latitude. This is largely explained by
the Gulf Stream, which flows north from the Caribbean, passing to the west of Bermuda
spawning eddies which bring warm water to the island. The other underlying factor of the
sub-tropical climate is a semi-permanent area of high atmospheric pressure known as the
Bermuda-Azores high-pressure system. From May-October, whilst the prevailing winds are
south-westerly, the ‘high’ sets up and deflects summer storms forming west of the island
northwards resulting in predominantly light south-easterly summer breezes. However, in
winter, Bermuda is far enough north to be influenced by the westerlies, which bring strong
northerly gales and cooler weather atypical of the truly sub-tropical regions to the south
(Anderson et al., 2001).
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Coinciding with the seasonality of the Bermuda-Azores high is the tropical storm season,
which officially runs from May 1 to November 30. On average, one hurricane approaches
Bermuda every year, and a severe hurricane can be expected every 4-5 years.
With the moderating influence of the surrounding ocean, Bermuda’s mean monthly air
temperatures range from 18.5°C in February to 29.6°C in August. The annual total rainfall of
150 cm is irregularly distributed through the year, but on average, October is the wettest
month and April the driest. Droughts lasting up to three months are not uncommon.
Humidity is uniformly high at 70-82% year round. The temperature of the seawater
surrounding Bermuda is much more stable than the air, ranging from a low of about 18°C in
January to a high of 29°C in August.
Under the International Panel for Climate Change (IPCC) projections, Bermuda falls under
the North American region with temperatures expected to rise between on average by 3.6°C
over the next century (2.8°C-4.3°C). Annual rainfall precipitation is expected to increase on
average 7% (5%-10%), however downfalls may be expected to be less frequent but heavier.
Additionally, higher sea surface temperatures may result in a more permanent El Niño-like
state, reducing the frequency of hurricane formation, possibly also causing more intense
hurricanes when they do form. Increasing desertification in Africa may also reduce hurricane
formation.
Whilst there is some disagreement over recent annual rates of local sea level rise, this has
been in the order of 2-3 mm over the past century. However, in the future, a rise of 0.59 m
as predicted by the IPCC by the end of the century means that 186.6 ha of Bermuda’s
existing landmass would be inundated (Glasspool, 2008). At worst, sea level rise is now
predicted to be up to 2 m by the end of the century. Parts of Bermuda are already subject to
flooding.
Bermuda’s coastline has experienced significant erosion, which has been particularly
apparent during recent hurricane events, and triggered a coastal erosion study in 2004
(Government of Bermuda, 2004). Storm analysis showed that highest wave heights around
Bermuda are from the south and southeast. The rate of coastal erosion will clearly increase
with increasing storm intensity and inundation levels are a function of static storm surge and
wave run-up. Observations and modelling in Castle Harbour north suggests that wave height
for a 1 in 50 year event is 1.5-2.5m above mean sea level (MSL), and for a 1 in 150 year
event, 2.0-2.5m. Storm surge is modelled at 1.7-1.9 m for a 1 in 50 year event and 2.0-2.3 m
for a 1 in 150 year event. Inundation levels for low cliffs (defined as 1-7 m in height and
therefore of relevance to the vertical harbour wall) are 5.7-7.5 m above MSL (Government of
Bermuda, 2004).
3.1.2

Geology and Stratigraphy

The islands of Bermuda are comprised of up to 115 m of mostly Pleistocene-age limestones
developed on a submerged basaltic seamount (Texas A&M, 2015). The Bermuda Pedestal is
the truncated top of an extinct shield volcano that is the largest of four seamounts (Middle
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Eocene) that occur in a 100-km long northeast trending line on the similarly trending 1500km long, 500 to 1000-km wide basement swell known as the Bermuda Rise.
The islands of Bermuda are comprised mostly (>90%) of a cyclical sequence of calcareous
wind-blown dune deposits (aeolianites) that formed from biogenic grainstones (beach
sediments). The aeolianites deposits often exhibit cross-bedding and are interbedded with
minor beach deposits and calcarenite protocols (entisols).
Figure 5 shows that a significant portion of St. David’s Island is covered by fill material. GES
(2008) indicated that the portion of St David’s Island that became the site for the airport was
created by dredging limestone material from Castle Harbour and filling in shallow tidal
basins between isolated low-lying islets, bringing the entire future airport site just above sea
level. GES (2008) lithologic logs for boreholes drilled in the immediate area of the then ESSO
(now SOL) fuel tank farm (next to the airport terminal) show compacted crushed limestone
fill to a depth of 3.5 m directly overlying indurated aeolianite of the Lower Member of the
Harbour Road Geosol. Logs for GES boreholes drilled from near the north-eastern boundary
of the tank farm to at least 400 m farther to the northeast show concrete tarmac directly
overlying Harbour Road Geosol, indicating that this portion of the airport occurs over one of
the former low-lying islets.
Figure 5 - Geological Map of Bermuda

Source: Vacher, H.L., et al., 1989; from Vacher et al., 1995

3.1.3

Geomorphology

Vacher and Rowe (1997) described the geomorphology of Bermuda as consisting of rolling
hills (typically rising 40-50 m above sea level), coastal cliffs, pocket beaches and numerous
inshore sounds and reaches, and indicated the importance of chemical erosion in the postdepositional modification of the carbonate dunes.
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The Airport site, consisting of fill material dredged from the harbour and emplaced in
shallow tidal basins between isolated low-lying islets, was constructed to have nearly flat
topography, with elevation ranging from 3 to 7 m above sea level.
3.1.4

Soils

Whilst aeolianites, the host sediments, are white or grey and contain mostly carbonate
minerals, aragonite and calcite with carbonate content ranging from 93.8% to 98.9%
(average of 97.2%), soils and paleosols on Bermuda are visually striking being rich in clays
and Fe-oxyhydroxides, giving them red, reddish-brown, or reddish-yellow colours. Enriched
with dust from the Sahara, these soils are fertile but scarce. The average soil depth for the
Island is about 10 cm and is highly variable in texture depending on geographical
distribution. In the eastern parishes, the soil tends to have a higher composition of clay.
Centrally located parishes tend to have more loamy soils, whilst the western parishes have
lighter, sandy soils. Because of its scarcity, any soil removed must be kept for use elsewhere.
Bermuda soil is a precious resource.
With the land reclamation that was undertaken during the construction of the Kindley Field
Airport, the soils are not necessarily consistent with this geographical alignment. Moreover
the potential for soil contamination within the Project area will need to be addressed. The
principal contamination sources will be the existing airport operations including fuelling.
3.1.5

Sediment (Soil) Quality

A recent geotechnical investigation was undertaken in the project area as part of the initial
site studies. The geotechnical survey included an environmental soil sampling program at 23
boreholes located within the proposed redevelopment area (Passenger Terminal Building
[PTB], aprons and future landside parking lots) whereby 20 composite soil samples were
analyzed for metals, 6 soil samples were analyzed for Poly Aromatic Hydrocarbons (PAHs)
and 8 soils samples for Volatile Organic Compounds (VOCs). This information will be used as
baseline information for soil quality in the EIS.
3.1.6

Hydrology and Hydrogeology

Bermuda’s average annual precipitation and potential evapotranspiration (PET) are 1.5 and
1.4 m/y, respectively, with a slight water surplus of 0.1 m/yr. Recharge ranges from about
0.1 m/yr in marsh areas to 0.4 m/yr in soil covered upland areas (Vacher, H. L. and Wallis, T.
N., 1992). Thomson (1989) indicated that recharge has been increased by urban
development on the islands due to contributions from road and domestic waste water
drainage, and that average annual recharge ranges from 0.4 m/yr in the least developed
areas to 0.75 m/yr in the most developed areas.
Surface water bodies on Bermuda consist of freshwater ponds and boggy peat-filled marshes
that form in topographic depressions between dunes where the water table intersects the
ground surface. There are no freshwater streams.
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The lower-Middle Pleistocene dune deposits corresponding to the Upper and Lower Town
Hill Formations comprise the Brighton Aquifer, and the upper-Middle and Late Pleistocene
dune deposits corresponding to the Belmont, Rocky Bay and Southampton Formations
comprise the Langton Aquifer (Vacher, H. L. and Rowe, M. P., 1997).
Hydraulic conductivity (K) of the younger Langton Aquifer (about 30-120 m/d) is about one
order of magnitude lower than K of the older Brighton Aquifer (about 1,000 m/d), which has
higher secondary permeability due to a larger number of glacial/interglacial cycles producing
more extensive diagenesis and karsting (Vacher, H. L. and Rowe M. P., 1997). Otherwise, the
two aquifers have similar rock properties (grain size of 0.4 mm, porosity of 40-50% and
specific retention of 8-12%) due to their similar biogenic grainstone lithology (Thomson, J. A.
M., 1989).
The Bermuda water table is strongly affected by seasonal and daily oscillations in sea level
produced by steric, tidal and meteoric fluctuations. Barometric and tidal fluctuations are
reflected in day-to-day variations in the water table elevation that are significantly larger in
the higher-K Brighton Aquifer, and that decrease exponentially inland and at a greater rate
in the lower-K Langston Aquifer (Vacher, H. L. and Rowe, M. P., 1997).
No fresh-water or brackish water lens on St. David’s Island (location of airport; between
Castle Harbour and St. George’s Harbour) is indicated in island-wide hydrogeological maps.
However, during GES’s 2008 subsurface investigation at the ESSO (now SOL) tank farm at the
airport, first groundwater detected was brackish, though GES was unable to determine the
thickness of the lens. Fresh and brackish water was detected in two of seven monitoring
wells installed by CH2MHill (2014) at the Airport Landfill, while saline water to seawater was
detected in the remaining five wells. GES stated that there were no known potable water
aquifers within the airport property. From April 2005 through September 2006, depth to
groundwater in tank farm area monitoring wells ranged from 1.4 to 2.2 m below ground
surface (GES, 2008).
3.1.7

Groundwater Quality

Chemical and bacteriological analyses indicates that the quality of groundwater for public
water supply is generally good in Bermuda, with the exception of a few contaminated areas
of limited extent that have been impacted by leaks from petroleum fuel pipelines and
storage tanks (Bermuda-online, 2015).
The most detailed information available regarding groundwater quality in the area of the
Airport is in provided in the CH2MHill (2014) report on the Airport Waste Management
Facility Landfill, based on groundwater sample analyses from 7 monitoring wells.
Groundwater conductivity readings ranged from 39,000 to 52,204 µS/cm in 5 of the 7 wells,
representative of saline water to seawater, and from 1,204 to 6,277 µS/cm in the other 2
wells, representative of fresh to brackish water. The two wells with the lower conductivity
readings were located in areas with higher surface water infiltration/recharge. Groundwater
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contaminant conditions at the Landfill based on water samples collected from four CH2MHill
groundwater monitoring wells are summarized below:
•

Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium and
zinc) were below EU, Florida and Canadian water quality guidance levels;

•

Ammoniacal nitrogen ranged from 0.61 mg/l to 7.0 mg/l. Nitrate, nitrite, ortho
phosphate and silicate were all marginally higher in groundwater samples than in
seawater samples, but all were at or close to method detection limits (MDLs);

•

Total Petroleum Hydrocarbons (TPH) concentrations were below MDLs in all but one
well, which had a TPH concentration of 110 µg/L;

•

Polynuclear Aromatic Hydrocarbons (PAHs) were detected in two wells, at
concentrations of 1.1 and 7.3 µg/L; and

•

Polychlorinated Biphenyls (PCBs) were below MDLs in all wells.

CH2MHill concluded that there is contamination of the groundwater at the site, though little
has migrated to the surrounding seawater.
3.1.8

Marine Waters and Sediment Quality

Mid-Atlantic and far removed from any substantive source of enrichment, Bermuda is
surrounded by the crystal clear and nutrient poor waters of the Sargasso Sea. Nutrients are
measured at the micro-molar level and with the absence of any substantive industrial
activity on the Island inputs of anthropogenic pollutants are minimal.
There are exceptions. The four inshore basins, including Castle Harbour tend to have
elevated levels of dissolved inorganic nitrogen because of poorer water circulation and
increased land-based input. Sediments, particularly near shore sediments, can also contain a
large amount of organic matter. The net result of sediment re-suspension is a release of
nutrients that can foster increased phytoplankton productivity. However sedimentary
material can also possess large surface areas on which metal ions can be absorbed and
which can be released during re-suspension. For toxic metals such as mercury, cadmium, and
lead, this is an environmental concern. In general, local concentrations of such trace metals
are low (although historically, lead levels were high).
The bulk metal waste and ash block dump adjacent to the airport has been an ongoing
source of contamination for Castle Harbour and has been monitored by various entities.
Jones (2010) reported that seawater leaching out of the dump regularly exceeded water
quality guidelines for Zn and Cu, and that the surrounding sediments were enriched in
multiple contaminant classes (metals, polycyclic aromatic hydrocarbons, petroleum
hydrocarbons, dioxins and furans, polychlorinated biphenyls and an organochlorine
pesticide). He further indicated that numerous sediment samples exceeded the low-range
values for biological effects-based sediment quality guidelines (SQGs), (where biological
effects become possible), and for Hg and Zn exceeded the mid-range value (where they
become probable).
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More recently, CH2MHill (2014) concluded that the main source of contamination in the
sediments around the site was associated with the initial flush of contaminants following
tipping, as well as the disintegration of the ash block. However, they concluded that whilst
there is contamination of the groundwater at the site, very little has migrated into the
surrounding seawater, given the limited mixing of groundwater and seawater.
Sewage is also a significant concern in certain inshore waters, but is not a reported problem
in Castle Harbour or Ferry Reach.
Ocean currents around Bermuda are generally weak and variable with speeds ranging from
0.18 to 1.14 knots and are typically deflected to the right of the prevailing wind by 30o to 60o
(Thomas and Logan 1992). Subsurface, currents move more slowly at 0.1 to 0.3 knots. On a
local scale, less is known about current patterns. Tidal currents flow onto the reef from all
directions, with major inflows from the northeast and southwestern edges of the Platform,
however, wind flowing from an opposing direction can significantly reduce the magnitude of
the flow, enhancing flow from other directions. The maximum velocity of tidal flow from
Castle Harbour to Ferry Reach is reported as 0.57-1.9 m/sec and from water in the North
Lagoon flowing into Ferry Reach from 0.38 – 3.0 m/sec. The estimated residence time for
Castle Harbour is 3.8 days and for Ferry reach is 2.1 days (Morris et al, 1977).
Light penetration, both in terms of quantity and quality, is a critical determinant of the depth
to which primary productivity occurs. Light penetration is largely determined by nutrient
availability and suspended sediment. An increase in either of these parameters is likely to
reduce light penetration. The main cause of suspended sediments in local waters is shipping
traffic (especially cruise ships) and dredging works. Historically, the dredging of Castle
Harbour in 1941 caused extended periods of suspended sediment, which killed the majority
of the reef community in Castle Harbour. The sediments in Castle Harbour have a high
percentage of silt. At depths of 2– 5 m, where most of the corals on the patch reefs occur,
light levels are already below 50% of incident illumination (Morris et al., 1977 ).
The Water Resources Act 1975 provides the legislative framework for pollution of the marine
environment, along with the London Convention on the Prevention of Marine Pollution by
Dumping Wastes and Other Matters (1972).
3.1.9

Air Quality

As an isolated oceanic island, Bermuda’s air quality is generally very good; nevertheless it is
affected both by local air emissions as well as those derived from long-range transport of
pollutants from continental landmasses including North America and Africa. This is visually
evidenced by the Saharan dust, which enriches the colour of local soils. Air quality has
important implications for human health and for the health of both terrestrial and marine
ecosystems. Climate change is a globally recognised problem, which has been attributed to
the increase in emissions of greenhouse gases, primarily carbon dioxide (CO 2 ), which is most
notably released through the burning of fossil fuels.
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The primary sources of locally generated emissions are BELCO, the Tynes Bay Incinerator,
vehicular exhausts as well as a few other point sources. Gas and diesel vehicles mainly
exhaust carbon dioxide (CO 2 ) and water vapour, however fuel which is not completely
combusted results in ‘Products of Incomplete Combustion’ (PICs), which include unburned
hydrocarbons and altered hydrocarbons, carbon monoxide (CO) and particles (normally in
the PM 2.5 category). In addition, the high temperatures and pressures of combustion engines
result in nitrogen in the air being oxidised to nitric oxide (NO) and nitrogen dioxide (NO 2 ).
Prior to the introduction of unleaded gasoline, lead was also a major pollutant, however
local lead levels have decreased dramatically. Nitrogen oxides and hydrocarbons are linked
to ozone formation/smog, whilst sulphur and nitrogen may contribute to acid rain. For
example, typical emissions from a modern two-stroke engine, (g/k/Wh) are: Nitrogen 6,200; Oxygen - 1,100; CO 2 - 500; Water - 200; NOx - 17; Sox - 13.6; Particulates - 0.6; HC
(soot) - 0.4; and CO - 0.4. The cruise ship industry has also been an occasional cause of
problematic local emissions.
In 1991, the Bermuda Government enacted the Clean Air Act and in 1993, the Clean Air
Regulations, designed to regulate open burning, storage of hazardous chemicals and
industries emitting gas and particulates considered as pollutants. Ambient air quality
standards (AAQS) were developed to protect the portion of air which is nearest to the
emission and that the general public has access to (but excluding air inside any building or
other structure). Licenses are required for facilities emitting pollutants (including
generators), and the standards have been set for nine air pollutants so that any air
contaminant should not exceed the relevant maximum limit specified. Additionally, a limit
has been placed on plume opacity, which must not exceed 20% over a period of six
consecutive minutes in any one-hour period. Exhaust from sewage treatment systems is
required to be elevated.
Limited baseline data exists for the Bermuda Airport, but Table 1 shows the Bermuda air
quality standards along with data collected at the Bermuda Institute of Ocean Science
(BIOS), on the opposite side of Ferry Reach. The BIOS sampling station is considered the
control site for Bermuda.
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Maximum
Concentration
BIOS 2010

Maximum
Concentration
BIOS 2009

Average
Concentration
BIOS 2010

Average
Concentration
BIOS 2009

Bermuda Limit
(Clean Air
Regulations

Air Pollutant

Table 1 - Bermuda Air Quality Standards
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3.1.10 Noise
The proposed terminal redevelopment may alter existing noise levels which may have an
impact on staff and area residents.
Various legislation is relevant to noise sources associated with the construction phase of the
proposed development on land. Under the Road Traffic Act, 1947 it is an offence to drive a
vehicle on a road when the vehicle is in such a condition as to cause unnecessary noise,
vibrations, smoke or smell, whilst the Motor Car (Construction, Equipment and Use)
Regulations, 1952 (under the Motor Car Act, 1951) place controls on: excessive noise from
defects or faulty packing of loads of motor cars or trailers; excessive noise due to a lack of
care; and the unnecessary use of car horns. The Regulations require the stopping of
motorcar engines when stationary to prevent noise. Similarly, the Auxiliary Bicycles
(Construction, Equipment and Use) Regulations, 1955, sets a maximum standard of noise
permitted in relation to any auxiliary bicycles. The Occupational Safety and Health
Regulations 2009 limits daily sound level exposure to 85 dBA Lex or 135 dBA peak sound
pressure level. This provides for powers to require operators of machinery emitting
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excessive noise to wear ear protectors. However, there is no legislation currently in place to
control noise from mechanical or industrial equipment, boats, home appliances or quarrying
operations. Finally, under the Summary Offences Amendment Act 2010, any noise, made
between 0000h – 0600h, which is more than 100 feet from the source, and annoys more
than 2 people, is an offence.
With regards to airport operations, Bermuda has adopted the LDEN (day/evening/night
level) noise metric, which is the European Standard. This metric places greater weight on
night time and/or evening events than daytime to take into account greater human
sensitivity at these times. LDEN55 is reported as the noise level at which some residents
report aircraft noise as annoying. This noise contour is shown in Figure 6. The Bermuda Plan
2008 accepts that most uses of the land that falls between LDEN 55 and 65 are compatible;
however above LDEN 65, residential and institutional uses are considered incompatible;
commercial, industrial and agricultural uses are compatible within the LDEN 75 contour, as
are recreational. LDEN weights evening operations by 5 decibels (dB) and night time
operations by 10 dB. The contour was determined through modelling exercises as part of the
Bermuda Master Plan 2006 development, but no actual baseline noise data is available.
Figure 6 - Airport Control Protection Area Showing LDEN 55 Noise Contour

Source: HNTB, 2006

3.1.11 Waste
Like all small islands, disposal of solid waste products in Bermuda presents a significant
challenge and is tackled through a comprehensive waste management system. Most of the
solid waste is municipal in nature, produced from residential (approximately 34%) and
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commercial sources (approximately 66%). There is little manufacturing or industrial waste,
yet Bermuda has one of the highest global waste generation rates. This includes
construction, dredge, and spoil waste as well as some hazardous waste.
The Ministry of Public Works is responsible for waste management which is undertaken at:
the Tyne’s Bay Incinerator, where 58,400 tonnes is incinerated annually (Ministry of Public
Works, 2014); the Materials Recovery Facility at the Government Quarry in Bailey’s Bay; the
Airport landfill facility (which handles 10,000 tonnes bulk metal waste); and the Marsh Folly
Composting Facility (15,000 tonnes). Most of these facilities are at or near full capacity
(Bermuda Government, 2005). Recycling of bottles and aluminium cans is non-mandatory
but 160 tonnes of TAG (tin and aluminium) are shipped overseas annually. Hazardous waste
including batteries (430 tonnes), fluorescent tubes (50,000), paint (48,000 gallons) and
chemicals are shipped from the Hazardous Waste Facility at Sallyport in Dockyard to
hazardous waste processing plants in North America at a cost of approximately $0.5 million
per year. Waste oil (85,000 gallons) is shipped abroad for recycling or fuel blending.
A persistent challenge to local waste management is the disposal of asbestos. There are
approximately 490 shipping containers with Asbestos Containing Material (ACM) stored at
the Government Quarry and stacked one on another, 3 high. The containers themselves are
in varying condition some being sound and some in an obvious state of deterioration. The
ACM in the containers is controlled waste from the systematic removal of both friable and
non-friable asbestos from building structures in Bermuda. Asbestos removal is strictly
controlled by the Health Department and waste asbestos must be double wrapped to
OSHA/ASTM standards. Discussion on the options for disposal of this material, have been
ongoing for many years. It has been determined that it cannot be shipped overseas for
liability reasons and ocean dumping has been ruled out. However, the island has limited
space for its disposal, and with the failure to implement a permanent solution, this
stockpiling of this material in deteriorating containment vessels presents an increasing
health risk.
3.1.12 Traffic
Air
Bermuda air passenger traffic can be differentiated into four principal market segments:
outbound Bermudians, inbound vacationers, inbound visiting friends and relatives and
inbound business/conferences visitors (Mott MacDonald, 2015). Key originating markets for
passengers include the United States (through east coast hubs), Canada (Toronto) and the
United Kingdom (London Gatwick).
In 2014, 763,000 passengers travelled through L.F. Wade International Airport, resulting in a
total of 7.426 commercial aircraft movements (Mott MacDonald, 2015). In addition, there
were 484 freighter (cargo) movements and 4.642 general aviation movements.
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Approximately 760,000 passengers travelled through L.F. Wade International Airport in
2015, including a total of 6.962 commercial aircraft movements, 484 freighter movements
and 4.437 general aviation movements (Mott MacDonald, 2015).
Road
The Transport Control Department (TCD) is responsible for the administration and operation
of all motor vehicles in Bermuda. One of their main functions is to register and license
vehicles. The 46,947 registered road vehicles in 2013 were the lowest number recorded
since 2004. The total number of registered vehicles has fallen by 3,924 (8%) from 2009 to
2013. The largest contributors to this overall decline were decreases in the number of
auxiliary cycles and private cars by 1,732 and 1,062, respectively. However, private cars
remained the leading category in the number of registered road vehicles in 2013 at 46% of
the total, followed by motor cycles & scooters at 32%.
Bermuda has 599 km of roads of which 209 km are public and the rest are private estate
roads or unnamed roads. Most are narrow and there are restrictions placed on the
maximum car size, weight and engine size. The area of the L.F. Wade International Airport is
connected to two main arteries by bridges; one goes west across Longbird Bridge and the
Causeway, and the other going east across Swing Bridge into St. George’s. The road into St.
David’s is direct. Cahow Way, the direct route into the airport, shows traffic volume increase
sharply at 1100h coinciding with the mid day air traffic. Peaks throughout the afternoon are
coincident with the air traffic schedule. Eastbound traffic on Cahow Way is smoother but
again timed around aircraft arrivals.
Neither Longbird Bridge or Swing Bridge are currently functional to boating traffic, and both
have been identified as having structural issues (Swing Bridge is currently being worked on).
The Causeway itself is also a vulnerable access route; its low-lying nature and exposure to
wave action making it susceptible to hurricanes. 2005 data for traffic (Department of Airport
Operations, 2005) on the Causeway suggests traffic volume northbound increases
significantly at 0630h and remains fairly constant throughout the day (between 400-700
vehicles/hr) with a small spike at 1700-1900h, before declining steadily through the evening.
Southbound traffic is more erratic, but again shows a steady rise starting at 0600h and rising
to 400-600 vehicles/hr until about 9 pm. Combined, the number of vehicles on the Causeway
peaks at about 1200 vehicles/hr.
The Swing Bridge sees peak traffic (450-500 vehicles/hr) southbound between 0630 – 0830
am, and northbound between 1600-1800h. Combined, traffic on the bridge remains steady
between these peak hours at about 600 vehicles/hr.
Marine
There are three cruise ship ports in Bermuda: Dockyard (Heritage Wharf and King’s Wharf),
Hamilton (#5/6 Passenger Terminal) and St. George’s (Penno’s Wharf). Kings Wharf and
Heritage Wharf host virtually 100% of cruise ships visiting Bermuda. All regular
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callers/contract cruise ships only berth at Dockyard, and all visits by cruise vessels that enter
Hamilton or St. George’s are confined to the shoulder months. Cruise ships entering St.
George’s Harbour are limited by the size of the 220 ft wide access channel Town Cut. There
are only 5 scheduled cruise ship visits to St. George’s for 2016; 1 in March, 3 in April and one
in October. Occasionally larger cruise ships may anchor in Murray’s Anchorage outside St.
George’s, weather permitting. The tender Bermudian, with a capacity of 700 passengers,
services the ships bringing visitors ashore.
Most goods delivered to Bermuda arrive by container vessel and are discharged at the
Hamilton container docks; this is also where the occasional car ship docks. Tankers delivering
liquid fuel and gas call at the oil dock north of St. George’s Island, whilst research vessels
generally call at St. George’s with the BIOS vessel operating out of Ferry Reach. Bulk carriers
discharge aggregate at Penno’s Wharf in St. George’s.
St. George’s harbour is the requisite Port of Call for clearing Customs for all non-commercial
vessels entering Bermuda. Total Yacht visitors for 2014 were 4,280, boosted by the biennial
Newport to Bermuda Race; arrivals were 27.5% less in 2015, there being no Newport to
Bermuda race (Bermuda Tourism Authority, 2015). Overall, yacht arrivals have experienced a
4.1% decline over the past 10 years. While Canadian and US yacht arrivals declined in 2015
(25% and 50% respectively), UK and European yacht arrivals increased 7% and 15%
respectively.
Locally, there are 10 ferries operating on four ferry routes, Hamilton-Paget-Warwick,
Hamilton-Somerset/Dockyard, Hamilton-Rockaway Southampton and Hamilton-St.
George’s/St. David’s. The St. George’s route is a seasonal daily ferry that docks at Pennos
Wharf.
Ship’s Wharf (formerly known as Marginal Wharf), which used to accommodate small supply
freighters for the former US NAS remains largely unused at present, although the BLDC that
manages the land has solicited Expressions of Interest for development of the site and a
decision on this is currently pending. This is a shallow water dock with 17 ft alongside but
access as shallow as 7-9 ft in spots. It has been used previously for unloading of materials for
airport works.
3.1.13 Energy
Bermuda’s dependence on the importation of carbon-emitting fossil fuel for electricity
generation is not only reflected in the high local cost of electricity but is also considered by
the Government as “a threat to our economy and our environment” (Government of
Bermuda, 2009). Just over 1 million barrels of oil are imported annually for electricity
production.
Bermuda currently consumes an average of 80 MW of electricity, with a peak summertime
load of 122 MW. Per capita consumption averages 10,058 kWh. Demand has dropped
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steadily since 2009 and is fairly equally split between residential usage (41%) and
commercial usage (50%) with 9% for other uses (Government of Bermuda, 2013). 97% of
the Island’s energy is provided and distributed by the Bermuda Electric Light Company Ltd.,
(BELCO). BELCO's Central Plant contains 21 diesel and gas turbine engines, providing a
derated maximum amount of power of 167 MW of electricity. The remainder (2.5 MW) is
generated through the Bermuda Government’s mass burn incinerator at the Tynes Bay
Waste Treatment Facility. BELCO projects that maximum sustained electricity demand will
grow about 1.75% annually over the next 20 years reaching 179 MW by 2030. Demand and
distribution supply has been centrally focused. With a number of developments projected to
come online in the east end of the island, the distribution grid will likely need significant
upgrades.
It has been widely acknowledged that BELCO’s plant is ageing and that a number of
generators are working beyond their normal service life, and are expecting to retire almost
50% of their generators in the next five years. In recent years BELCO representatives have
talked about the potential of rolling blackouts being required if new generation capacity is
not installed.
Small-scale renewable options are becoming more widely incorporated into local buildings,
but wind generation and rooftop solar has been constrained in part by the desire to
maintain the “Bermuda Image”. Coupled with energy saving measures integrated into
building design and appliances, these provide a significant means of reducing Bermuda’s
dependence on oil and greenhouse gas emissions. In 2009, the Government introduced
various changes to the Customs Tariff to encourage the importation of products that
produce or use energy in a more sustainable manner. In 2011 the Energy White Paper set a
goal of 30% renewable energy by 2020 and a reduction in Bermuda’s CO2 emissions below
10 metric tonnes equivalent by 2020. The recent Electricity Act 2016 further demonstrates
the Government’s commitment to see the integration of renewable/alternative energy
sources.
3.1.14 Landscape and Visual
As the airport is widely considered the gateway to Bermuda, an assessment of the visual
impact of the proposed airport redevelopment must be considered as part of the EIA.
Bermuda’s gently rolling hillsides, hedgerow-lined roadsides and colourful sub-tropical
vegetation create a distinctive image. Maintaining the aesthetic beauty of the island and the
Bermuda image is considered critical not only to the health of the natural ecosystems, but
also to the economy, especially tourism and international business. Preservation of this
image therefore forms an important component of the aims of the Bermuda Plan 2008 and
must be given full consideration in assessing the proposed development.
The State of the Environment Report 2006 notes that “Bermuda’s architecture is often
referred to as the island’s only indigenous art form” and that “public surveys have shown
that Bermudians and visitors alike place a high value on the contribution that traditional
architecture makes to their enjoyment of the island”.
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The key stated objectives for design within the Bermuda Plan 2008 are:
•

DSN (1) To protect the character and scenic quality of undeveloped areas which
contribute to the visual quality of Bermuda

•

DSN (2) To encourage a high standard of design and external appearance in all new
buildings and structures which are compatible with the Island’s architectural
traditions;

•

DSN (3) To ensure that the massing, scale and design of development are sensitive to
and compatible with the “Bermuda Image” and design principles for urban areas;

•

DSN (4) To ensure that all residential developments provide a high standard of living
accommodation and amenity, and comply with the residential design standards;

•

DSN (5) To ensure that the scale and layout of development are in harmony with the
contours and physical characteristics of the site, retain the significant natural
features of the site, and avoid unnecessary or excessive site excavation, filling and
use of retaining walls;

•

DSN (6) To encourage the incorporation of sustainable development principles into
site planning, building design and layout; and

•

DSN (7) To ensure that new buildings and alterations to existing buildings to which
the public have access are accessible to persons with physical disabilities.

That said, it is understood that civic structures may take on different design criteria but
would typically be expected in their scale, proportion and character to adopt the principles
of good architectural design.

3.2

Biological Environment

This section describes the terrestrial and marine environments in the project area.
3.2.1

Terrestrial

Like most isolated island ecosystems, Bermuda’s pre-colonial terrestrial habitats supported a
relatively limited floral and faunal diversity (Glasspool and Sterrer, 2009), and since
permanent settlement, the Island has been transformed into a largely suburban landscape.
More than 50% of the land mass is considered developed. No undisturbed upland valleys
remain; 75% of upland coastal habitat has been developed; and remaining upland forest
occupies just 39% of its former area. Only the coastal habitats remain relatively unchanged.
27 % of Bermuda’s mangrove habitat is estimated to have been lost. 22 invasive plant
species are now a dominant feature of the 33% of Bermuda’s land area that remains
undeveloped.
Many of these introductions first became established around the perimeter of the airport.
This is typical for most airports around the world given the propensity for seeds to attach to
airplane wheels.
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Terrestrial habitat protection is currently largely enacted through base and conservation
zonings designated in the Bermuda Plan 2008 (Coastal Reserve, Nature Reserve, Open Space
Reserve and Parks as base zones, and specific conservation zones comprising Agricultural,
Woodland, Cave and Water Resource zonings), and under the National Parks Act 1986. Some
species are protected under the Protected Species Act 2003. Bird protection falls primarily
under the Protection of Birds Act 1975 but certain species are also afforded protection under
the Protected Species Act 2003 or the Convention on the Conservation of Migratory Species
and Wild Animals (1983).
The current airport is considered a brownfield site, and ongoing maintenance of the airport
ensures, by necessity, that vegetation is kept to a minimum. Nevertheless, even these areas
of field and wayside form significant sites for birds including seasonal migrants. These
include gulls, shorebirds and tundra-loving land birds which move between the airport, the
stony Ferry Reach shoreline and the tidal flats further east at Stocks Harbour. A number of
uncommon and occasional vagrants winter at the airport and nowhere else in Bermuda
(Amos, 1991). According to Dobson (2002) the beaches on the eastern shoreline of Castle
Harbour, adjacent to the runway are frequented by migrants and vagrants whilst the
adjacent Causeway also attracts roosting shorebirds on the gravel flats north of the Longbird
Bridge 'island' and on the rocks located centrally located along the northern side of the
Causeway. All are protected and most of the terns and sandpipers are listed under Appendix
II of the Convention on Migratory species (see Table 2), but only the Bermuda Petrel and
Common terns, are considered locally endangered and are afforded protection under the
Protected Species Act 2003.
Table 2 - Protected species
Common Name

Species

CMS Appendix

Bermuda Petrel or Cahow

Pterodroma cahow

Buff-breasted Sandpiper

Tryngites subrufricollis

Caspian Tern

Sterna Caspia

II

Roseate Tern

Sterna dougallii

II

Common Tern

Sterna hirundo

II

Royal Tern

Sterna maxima

II

Arctic Tern

Sterna paradisaea

II

Sandwich Tern

Sterna sandvicensis

II

Black Tern

Chilidonias niger

II

Wood Sandpiper

Tringa glareola

II

Ruddy Turnstone

Arenaria interpres

II

Whimbrel

Numenius phaeopus

II

Sanderling

Calidris alba

II
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The Islands of Castle Harbour are particularly significant in that they support the only global
breeding areas of the critically endangered Bermuda Petrel or Cahow, as well as, with the
inclusion of Coopers Island, the largest breeding population in the Western Atlantic of the
White-tailed tropic bird (Phaethon lepturus catesbyi), which is also protected under the
Protected Species Act 2003. Several of these islands also provide one the last strongholds for
the endemic protected Bermuda Rock Lizard (Plestiodon longirostris).
Other surrounding lands also support important terrestrial habitats including those afforded
protected status, or supporting species with protected status. For example, a salt marsh at
the northern end of Cooper’s Island supports one of the handful of local populations of the
protected Giant Land crab (Cardisoma guanhumi).
Ferry Reach park comprises fossilised dunes in the form of rolling hills, which support a large
tract of coastal woodland and ample evidence of the former dominance of the Bermuda
cedar. The park includes one of the best examples of an inland saltwater pond, Lovers Lake,
which is a designated Ramsar Site and local Nature Reserve and is fringed with protected
Red Mangroves (Rhizophora mangle) and supports a number of resident and migratory
birds. It is also one of only two ponds where the protected endemic Lover’s lake killifish
(Fundulus relictus) is found.
Much of the vegetation in the various terrestrial habitats comprises invasive species. Some
areas, such as beach and dune, support higher numbers of native species. There may be
solitary examples of some locally protected endemic trees and shrubs, but most of these are
to be found in the Coopers Island Nature Reserve and on the island within the Castle
Harbour Nature Reserve.
3.2.2

Marine

Bermuda is a low-lying, fishhook-shaped chain of four larger islands surrounded by hundreds
of islets. Together these enclose significant inshore basins, and line the south-eastern margin
of an extensive (750 km2) but shallow (average depth 10 m) oval lagoon, which is in fact
formed by the truncated top of the volcanic pinnacle rising from the deep sea. Under the
influence of the Gulf Stream, Bermuda boasts a complete range of subtropical marine
climates from drowned karst caves and brackish ponds to inshore lagoons, sandy and rocky
shores, sea grass beds and the world’s northern-most coral reefs and mangroves supporting
over 4,600, mainly native and endemic species (Sterrer et al., 2004). The majority of the
species represented are derived from Caribbean reefs but are at the northernmost extent of
their range.
Reports from the early settlers suggest that Castle Harbour used to support large colonies of
corals prior to the widescale dredging of the basin during the construction of the airport in
1941 (Morris et al., 1977). According to Flood et al., (2005) aerial photographs taken prior to
dredging revealed many isolated patch reefs and extensive seagrass beds in the northern
part of the harbour. There were also large stands of mangroves. 24.4 ha of coral reefs, more
than 18.2 ha of seagrass and 5.6 ha of mangroves are estimated to have been lost (Smith,
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1999; Sterrer and Wingate, 1981). Three species of fish that were endemic to Castle Harbour
also appear to have been extirpated at this time (Smith-Vaniz et al., 1999).
More recent land reclamation efforts and the siting of a foreshore reclamation dump sites
for bulk waste and blocks of cement-stabilized ash from the Island’s municipal solid waste
incinerator have only added to the anthropogenic stresses.
A recent Species Richness study (Manuel et al., 2010) indicated the waters of Ferry Reach
are one of the richest with regards to benthic fauna and flora, with an Environmental
Sensitivity Ranking of 8-9 out of 11. The western end of Kindley Field scored 5-6 out of 11,
whilst the waters in Castle Harbour scored 4-5 along the westernmost stretch and 1-2 east of
the Airport Finger. However, this assessment did not rank according to conservation status.
Critical protected marine receptors in the vicinity of the airport include 3 species of seagrass
(Thalassia testudinum at the western end of Kindley field, and Halophila decipiens and
Syringodium filiforme in Ferry Reach and Castle Harbour near the Airport Finger). Seagrasses
are also reported at various locations within the wider Castle Harbour basin and Annie’s
Bay). There are also fringing reefs and patch reefs within Castle Harbour as well as scattered
isolated colonies of inshore coral species on various hard substrata. The following coral
species, all of which are protected, have been reported:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Agaricia fragilis
Diploria labyrinthiformis
Diploria strigosa
Favia fragum
Isophylllia sinuosa
Madracis decactis
Madracis mirabilis
Meandrina meandrites
Millipora alcicornis
Montastrea cavernosa
Montastrea faveolata
Oculina diffusa
Oculina robusta
Orbicella franksi
Porites astreoides
Porites porites
Siderastrea radians
Stephanocoenia michilinial

Also, although not a true coral Millepora alcicornis, which is now a protected species.
These coral reefs and seagrass habitats also support numerous fish species, some of which
are protected under the Protected Species Act 2003, and some under the Fisheries Act 1975.
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There is also one small area of mangroves at the northeastern end of the airport where Ferry
Reach enters St. George’s Harbour. Mangroves are protected under the Protected Species
Act 2003 and under the Heads of Protection in the Development and Planning Act 1974.
The rocky shoreline around Castle Harbour provides habitat for the West Indian Topshell
(Cittarium pica). In the past three decades, on Cooper’s Island have also supported two
nestings of loggerhead turtles (Caretta caretta) which are also protected.
Five species of turtle, all protected under the Protected Species Act 2003 and under the
Convention on Migratory Species, are reported from local waters although by far the most
dominant is the Green (Chelonia mydas). With a diet consisting of seagrass, these turtles
reside in Ferry Reach, Stocks Harbour and Castle Harbour. There have been sightings of
Hawksbill (Eretmochelys imbricata) turtles foraging between the Swing Bridge and the old
Severn bridge and anecdotal evidence also suggests that a large loggerhead (Caretta caretta)
turtle has been observed resting on the surface of St George’s harbour.

3.3

Socio-economic Environment

Socio-economic baseline data for the project area have not yet been collected although
some statistical data are available for Bermuda as a whole. The data in the following
subsections are based largely on these limited data, primarily from the websites of various
departments of the Government of Bermuda, as well as the Bermuda Health Council and the
Bermuda Police Service 1. These data have been supplemented to some extent by field
observations and the results of consultations undertaken for the purpose of scoping the EIA
issues.
3.3.1

Macroeconomic Context

Bermuda is small group of islands (of about 55 km2 in total) and densely populated, with
about 65,000 people. Bermuda is a British Overseas Territory, largely self-governing although
the British Government retains responsibility for foreign relations and defence. Bermuda is
about 1,000 km from the nearest mainland, implying heavy dependence on marine but
particularly air transport to provision the territory, to permit its people to travel easily, and
to enable two important economic sectors – international business and tourism.
Bermuda has one of the highest levels of per capita income in the world, both in terms of US
dollars 2 and purchasing power parity 3 (WB, 2015). This is despite very high costs,
attributable in much part to high government taxes (although Bermuda does not have an
income tax) and heavy dependence on imports that must be freighted in.

1

Additional information was found on the websites of the World Bank, the International Monetary Fund, United
Nations, credit rating agencies, and the Pan American Health Organization. For purposes of this summary section
that sets context for the scoping consultation results, specific references are not provided in detail. Full
references will be provided in the Environmental and Social Impact Assessment for the Project, to be submitted
to the Bermuda Department of Planning later in 2016.
2
The Bermuda dollar is set at parity with the US dollar. Figures are therefore in both of Bermuda and US dollars.
3
In purchasing power parity terms, Bermuda is within the top 15 countries and territories in the world by the
World Bank.
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Nevertheless, there have been significant economic challenges since 2008. By 2014, GDP had
fallen by over 20% in constant dollars and by over 10% in current dollars. By end 2014, GDP
in current dollars was just over $5.5 billion, making Bermuda in fact a very small economy
(BDS, various years).
The table below shows that between 2008 and 2013 (the most recent year for which there
are data on GDP at the economic sector level) even in current dollars there has been
contraction in all economic sectors with the exception of real estate, public administration
and education and health services. Construction and manufacturing saw the largest
contractions over the period, at -63% and -48% respectively. As manufacturing is a very small
component of the economy, the contraction in construction has been much more significant
to the economy.
Table 3 - GDP (current dollars) by Sector

2008

2013

2008

2013

45,249
84,979

41,539
49,078

0.7
1.4

0.7
0.8

Change
(%)
2008 to
2013
-15.0
-48.2

91,170

81,663

1.5

1.4

-17.7

317,068

169,492

5.1

2.9

-63.2

425,927

372,056

6.9

6.4

-14.9

320,063
337,012
863,588

261,906
269,915
731,849

5.2
5.4
13.9

4.5
4.7
12.6

-14.4
-15.5
-24.5

831,867

926,644

13.4

16.0

7.8

532,977
285,726

480,446
338,677

8.6
4.6

8.3
5.8

-20.1
4.3

355,125

494,674

5.7

8.5

26.8

113,848

112,499

1.8

1.9

-8.9

1,592,675
6,197,275

1,461,958
5,792,396

25.7
100

25.2
100

-5.4
-10.8

GDP (Current $)

Sector as % of Total

Sector
Agriculture, forestry and fishing
Manufacturing
Electricity, gas and water
supply
Construction & quarrying
Wholesale and retail trade and
repair services
Hotels and restaurants
Transport and communications
Financial intermediation
Real estate and renting
activities
Business activities
Public administration
Education, health and social
work
Other community, social and
personal services
International business activity
Total

Source: Bermuda Department of Statistics

The table above also shows that international business activity accounts for over 25% of
GDP, with the next two largest sectors being real estate and financial intermediation.
Tourism is not separated out as a sector (sectors such as trade, transport, hotels and
restaurants include tourism components) but the Government of Bermuda does report on
tourism’s contribution to the economy (see Table 4). Although tourism contributes only
about 5% of Bermuda’s GDP, it accounts for about 15% of employment and over 20% of
government revenue and thus is more important to the economy than the contribution to
GDP would perhaps indicate.
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Table 4 - Economic Contribution of Tourism (direct, indirect and induced effects)
Year

Gross Value
4
Added

% of
GDP

Employment

299
250
297
317
293
285
260

4.9
4.5
5.2
5.7
5.4
5.0
4.6

n/a
5,400
5,594
6,148
5,756
5,224
4,582

2008
2009
2010
2011
2012
2013
2014

As % of
Government
Revenue
n/a
21
23
24
23
23
22

Source: Bermuda Department of Statistics

The economic challenges are reflected in government’s fiscal position. Government has been
in deficit every year since 2008 and total debt has continued to mount. As Table 5 shows, in
2015 debt service absorbed 13% of government revenue. Constrained government finances
have in turn put pressure on the ability of government to fund capital investments – capital
expenditures had fallen by over 65% between 2009 and 2015. While Bermuda has very good
communications infrastructure for example, transport infrastructure – largely a
responsibility of government – is not currently adequately funded.
Table 5 - Government Revenue and Expenditure ($, 000)

Year
2008
2009
2010
2011
2012
2013
2014
2015

Revenue

Expenditure

Deficit

Capital
Expenditure

929
953
934
991
914
896
884
876

1,065
1,194
1,128
1,245
1,143
1,113
1,181
1,176

-136
-241
-194
-254
-229
-217
-297
-300

156
200
140
121
59
75
63
59

Debt
Service as
% of
Revenue
2.0
2.2
0.2
6.0
7.8
4.2
12.4
13.0

Source: Bermuda Ministry of Finance

The Government expectation is that deficits will continue, although at lower values, at least
through fiscal year 2017/2018 when the deficit is estimated to fall to about $130 million. The
three major credit rating agencies (Standard and Poor, 2015 and Moody’s and Fitch, 2014)
have in recent years downgraded Bermuda’s status from high grade to upper medium grade,
but generally regard the outlook as ‘stable” (an improvement from negative) given
Bermuda’s high income and government intentions to address deficits. However the
downgrades have increased Bermuda’s cost of borrowing, and Bermuda will need to
continue borrowing to finance deficits.
Economic contraction is also reflected in employment data (see Table 6). Employment fell
over the period 2008 to 2014, by about 15% in total. Not all of this can be attributed to
negative population growth. Employment may have seen some modest growth in 2015 for
the first time in seven years. The improvement in the unemployment rate in 2015, falling
from 9% in 2014 to 7%, was only in small part due to this job growth – there was also a fall in
4

Gross value added in Table 4 is not is not exactly comparable to GDP in Table 3 as gross value added does not
include the values of taxes (additions) or subsidies (subtractions).
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the participation rate (people withdrew from the labour force). Additionally, the modest job
growth in 2015 reflected increased employment of non-Bermudians whereas employment of
Bermudians fell. Emigration of the unemployed may also have played a role in the fall in the
unemployment rate. The Bermuda Department of Statistics found, based on data from the
2010 census, that almost half of emigrants left for employment reasons, and it was
suggested during consultation that the steep fall in construction activity has led many in the
trades to emigrate.
Table 6 - Employment
Year
2008
2009
2010
2011
2012
2013
2014
2015

Jobs
Filled
40,213
39,520
38,097
37,399
35,443
34,277
33,475
33,680

Unemployment
Rate (%)
n/a
4
6
n/a
8
6
9
7

Participation
Rate (%)
n/a
78
84
n/a
82
82
83
81

% Change in
Jobs Filled
n/a
-1.7
-3.6
-1.8
-5.2
-3.3
-2.3
0.6

Source: Bermuda Department of Statistics

The figures in the above table mask significant variations in the unemployment rates for
various subpopulations – 16 to 24 year olds had a 23% unemployment rate, and males,
Bermudians and blacks had higher unemployment rates as compared to females, nonBermudians and whites respectively.
As expected, the pattern of reduced employment varies between economic sectors,
although only a single sector (education, health and social work) saw employment grow
between 2008 and 2014. As for sector economic growth, the steepest falls on a percentage
basis have been in construction and manufacturing. As noted in Table 4 above, tourism’s
employment had fallen from 5,400 to 4,582 jobs in 2014, a drop of over 15% since 2009.
Table 7 - Employment by Sector
Sector
Agriculture, fishing & quarrying
Manufacturing
Electricity, gas & water
Construction
Wholesale trade & motor vehicles
Retail trade & repair services
Hotels
Restaurants, cafes & bars
Transport & communications
Financial Intermediation
Real estate & renting services
Business services
Public administration
Education, health & social work
Other community, social & personal
services
International business activity
Total
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581
585
325
1,925
1,401
2,692
2,287
1,833
2,046
2,253
452
3,425
4,163
3,642

Change 2008
to 2014 (%)
-19.0
-36.1
-21.1
-47.2
-6.7
-17.5
-22.3
-4.9
-21.4
-22.5
-27.7
-20.8
-1.4
11.1

% of Total
2014
1.7
1.7
1.0
5.8
4.2
8.0
6.8
5.5
6.1
6.7
1.4
10.2
12.4
10.9

2,162

1,928

-10.8

5.8

4,761
40,213

3,937
33,475

-17.3
-16.8

11.8
100.0

2008

2014

717
915
412
3,649
1,502
3,264
2,942
1,927
2,602
2,907
625
4,326
4,223
3,279

Page 37

Source: Bermuda Department of Statistics

The above paints a fairly dismal picture of Bermuda’s economy. The failure to recover after
the recession of 2008 is concerning. As noted above however there was evidence in 2015 of
some progress – available data indicate modest increases in GDP and jobs. Government
planning documents indicate expectations of economic improvements in the coming years,
including growth in tourism and international business activity, deficit reduction, and
increased employment. There has also been some evidence of new foreign investment
interest, particularly in the tourism sector.
3.3.2

Socio-economic Characteristics

Population
Population figures for Bermuda are presented in the table below. Bermuda does not report
annual population counts, but provides projections on data from the 2010 census taking into
consideration expected trends in births and deaths (natural increase) and net migration.
Earlier declines in population are expected to have moderated by 2014, but remain slightly
negative for the remainder of the decade, for a net loss in population between 2010 and
2020 of about 3.4% in total. The projections are based at least in part on the assumption
that there will be a return to economic growth, which could constrain out migration.
Table 8 - Population
Year

Total
%
Change

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

64,129

63,141

62,535

62,223

62,179

62,135

62,098

62,061

62,030

61,999

61,974

-1.40

-1.54

-0.96

-0.50

-0.07

-0.07

-0.06

-0.06

-0.05

-0.05

-0.04

Source: Bermuda Department of Statistics

The male female ratio has remained essentially constant since 2000, at .92, and is projected
to remain constant until 2020. A ratio this low would be considered unbalanced, and only
part of the explanation is that women have significantly longer life expectancies (about 8
years longer) than men. The population is about 60% black, and about 70% Bermuda born,
again numbers that have been fairly constant over time.
Age distribution data from the 2010 census are in the table below, and include data available
for each of St. George’s Parish, the Town of St. George and St. David’s, administrative units
in closest proximity to the airport. There are not large differences between Bermuda as a
whole and these smaller populations, with the possible exception that St. David’s is relatively
young. Although not necessarily reflected in statistical data, during consultations there were
frequent references by people in St. George’s Parish and St. David’s to a somewhat unique
character in the Bermudian context – historically, economically, culturally and linguistically.
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Table 9 - Population Age Distribution (2010)

Total
St
George's
Town of
St.
George
St.
David's

<5

5 to 14

Total

Median
Age

Number

64,237

41.0

3,567

% of
Total
5.6

6,422

39.7

390

1,801

40.5

2,599

38.1

15 to 64

6,937

% of
Total
10.8

45,140

% of
Total
70.3

6.1

883

13.7

4,336

88

4.9

266

14.8

167

6.4

363

14.0

Number

65+

8,683

% of
Total
13.5

67.5

813

12.7

1,210

67.2

237

13.2

1,778

68.4

291

11.2

Number

Number

Source: Bermuda Department of Statistics

The population is aging, with the median age expected to rise from 41 in 2010 to 46 in 2020.
Fertility rates are low, at less than replacement rate, and as the population ages and the
cohort of people age 65 and older grows, death rates will increase. Further, net migration is
negative and the data suggest that emigrants are predominantly young adults, in their childbearing years. Associated with an aging population is an increasing dependency ratio – the
number of working people relative to dependent children and seniors. Bermuda’s
dependency ratio is expected to rise from 43 in 2010 to 51 in 2020, that is, fewer workers
will be available to provide for dependents. All of the increase will be attributable to the age
cohort of 65 and older.
Income
Household and personal income data are only available for 2010, by which time incomes had
increased in real terms since 2000. Subsequently, although employment income has
increased annually for those working, economic contraction, net out migration, continuing
unemployment, lower labour force participation rates and an aging population are all factors
that may have put pressures on household incomes. In 2010, males, younger adults, nonBermudians and whites had significantly higher incomes as compared to females, seniors,
Bermudians and blacks respectively.
Bermuda infrequently collects data on poverty levels. A widely quoted estimate, from 2008,
is that about 11% of households would be considered poor. There does appear to be rising
concern from people who spoke during consultations that an increasing number of
households are struggling and that continuing pressures on the economy and government
revenue suggest that the struggle will continue.
Health
As a high income territory, Bermuda has been able to provide good health, education and
other social services to its people, both public and private.
Bermuda’s health outcomes are broadly comparable to other high income countries (PAHO,
2015). This however has been at a comparatively high cost. Only the United States spends
more per capita on health than Bermuda (the comparison is on a purchasing power parity
basis thus is not influenced by Bermuda’s generally high cost economy). Like other high
income countries, health care expenditures are growing faster than GDP.
The Bermuda Health Council conducts health surveys of the general population at periodic
intervals. In 2011, over 84% of respondents self reported to be in excellent, very good or
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good health. Gender and race did not have a significant impact on reported health status,
however older, less educated and/or less advantaged people were more likely to describe
their health as fair or poor. The same pattern emerged for people reporting disabilities (14%
of respondents), that is, limiting disabilities were more likely in older, less advantaged
people (BheC and Mindmap, 2011).
Life expectancy is comparable to other high income countries, 75.9 years for men and 83.6
years for women in 2010. The biggest recent gains in life expectancy have been for women
who some years ago had a much lower life expectancy than men. The leading causes of
mortality and morbidity – including cardio vascular and respiratory illnesses, cancer,
accidents and violence – are linked to personal behavioural and lifestyle choices. Obesity and
associated health problems, including diabetes, are of increasing concern and Bermuda has a
comparatively high incidence of AIDS for a high income country, second only to the United
States. Infectious tropical diseases, such as malaria and dengue (and potentially zika), only
arise as imported cases – travellers into Bermuda having fallen ill elsewhere.
The Bermuda Health Council concludes that “between 2006 and 2011, the overall health of
Bermuda’s population declined by 3%” (BHeC, 2014). The focus going forward for the
Department of Health is to address prevention and care of chronic illness and to meet the
needs of people with physical and mental disabilities, at manageable cost.
Education
Bermuda’s education system includes both public and private pre-primary, primary, middle
and senior schools, with education compulsory for children aged 5 to 16. Private school
enrollment increases with level – more young children are in public schools and more older
children are in private schools. Government funds public education for children up to the
age of 19. As with other government expenditures, efforts are being made to find cost
savings, for example through closure of primary schools in face of declining enrollments
(MoEd, 2014).
There is one post secondary school, Bermuda College, which offers a range of technical,
vocational and academic programs. Students can earn certificates, diplomas or associate
degrees to prepare them for entry into the workforce or to allow them to continue their
education at post secondary institutions elsewhere.
Bermuda’s education outcomes are very good, as shown in Table 10. Less than 10% of the
over 16 population, male or female, has not graduated from senior school and more than
half has post secondary education. Females are somewhat better educated on average than
males – 57% of females have post secondary education as compared to males at 49%.
However blacks and Bermudians underperform relative to whites and non-Bermudians
respectively. Non-Bermudians in particular tend to be very well educated – about 70% have
post secondary education.
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Table 10 - Educational Achievement (2010)
Total*

None

Primary

Middle
School

Senior
School

Technical/
Vocational
College

College
(2
year)

University/
College (4
year)

Total
(number)
Male

49,768

174

2,206

1,786

19,179

4,083

7,456

14,884

23,581

85

1,160

970

9,855

2,208

2,826

6,477

Female

26,187

89

1,046

816

9,324

1,875

4,630

8,407

% of total

n/a

0.3

4.4

3.6

38.5

8.2

15.0

29.9

Male

n/a

0.4

4.9

4.1

41.8

9.4

12.0

27.5

Female

n/a

0.3

4.0

3.1

35.6

7.2

17.7

32.1

Source: Bermuda Department of Statistics
Note: * totals exclude people for which there are no data.

Despite high educational achievement of Bermudians and a comparatively high
unemployment rate, Bermuda, as for any small population, struggles to find employees
among its own people in a number of fields. Non-Bermudians often need to be recruited in
some highly specialized fields of medicine for example, and there are more general
shortages of appropriately skilled and experienced people in high demand, such as actuaries,
accountants, senior business executives, nurses, secondary school teachers and chefs/cooks.
As well, non-Bermudians are often needed to fill jobs that are comparatively low paid waiting staff and home service and farm workers would be examples.
Table 11 below shows that on a percentage basis, Bermudians in 2014 were particularly
underrepresented in the professional and agriculture and fishery occupational groups. 70%
of craft and related trade workers and 95% of plant and machine operators and assemblers
were Bermudian.
Table 11- Bermudian Employment by Occupational Group (2014)
Occupational Group

Total

Bermudian

Senior officials and managers
Professionals
Technicians and associated professionals
Clerical workers
Service workers and shop and market sales
Skilled agriculture and fishery workers
Craft and related trade workers
Plant and machine operators and assemblers
Elementary
Armed forces
Total

6,232
6,213
2,759
5,415
6,764
794
2,609
1,562
995
26
33,369

4,166
3,680
1,963
4,977
4,391
380
1,842
1,492
851
19
23,761

%
Bermudian
66.8
59.2
71.1
91.9
64.9
47.9
70.6
95.5
85.5
73.1
71.2

Source: Bermuda Department of Statistics

Business
Bermuda has a wide range of business establishments, in all sectors of the economy. Over
three quarters of businesses are small, with fewer than 5 employees. Large businesses, with
50 or more employees, make up only 3% of the total number, but in 2014 provided over half
of all jobs in Bermuda. Over 75% of large business establishments are in only six sectors.
These are, in order of importance, international business, business services, retail trade and
repair, hotels, transport and communications, and public administration.
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Table 12 - Business Establishments
Number of

Sector

% of Businesses by Number of Employees

Businesses

1 to 4

5 to 9

10 to 49

50+

4,109

76

12

9

3

191

82

13

5

0

Manufacturing

132

78

15

5

2

Electricity, gas and water

23

87

4

4

4

Construction

552

84

9

6

1

156

62

19

17

3

304

69

14

12

4

Hotels

43

51

7

16

26

Restaurants, cafes & bars

132

36

22

38

4

399

89

4

4

3

Financial intermediation

87

60

21

9

10

Real estate & rentals

109

76

16

7

1

Business services

507

77

12

8

3

Public administration

58

14

14

55

17

304

67

22

8

3

804

89

7

4

0

308

62

13

17

8

All sectors
Agriculture, forestry, fishing,
mining and quarrying

Wholesale trade & motor
vehicles
Retail trade & repair
services

Transport &
communications

Education, health and social
work
Other community, social
and personal services
International business

Source: Bermuda Department of Statistics

Although Bermuda has a somewhat high murder rate as compared to other high income
countries, crime rates against each of people, property and community (and thus total
crime) are comparatively low (UNDOC, 2015), and fell dramatically between 2008 and 2013
(see the graph below). Further, quarterly data to the third quarter 2014 show that the
downward trend in all three types of crown had continued.
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Graph 1 - Crimes against People, Property and Community and Total Crime 2008
to 2013
6,000
5,000
4,000

People
Property

3,000

Community

2,000

Total

1,000
0
2008

2009

2010

2011

2012

2013

Source: Bermuda Police Service

A review of Bermuda Police Service data since 2008 indicates that arrests are predominantly
of males (85%), Bermudians (90%), blacks (85%) and people between the ages of 18 and 35
(55%), a pattern that has remained consistent over the period since 2008
3.3.3

Land Use in St. George’s Parish

St. George’s Parish is the least densely populated parish in Bermuda, in largest part because
just over one quarter of the land is occupied by the airport itself and another almost one
third by nature and open space reserves. Land use around the airport is shown in Figure 7.
Both residential and open space land (the latter serving both environmental protection and
recreational purposes) is in close proximity to the airport, including in St. David’s, just to the
northeast. There is not much land devoted to tourism uses, however the Town of St. George
and its surrounding fortifications, a UNESCO World Heritage site, is a popular destination for
tourists.
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Figure 7- Land Use Around the Airport

Source: Department of Planning, 2008
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SCOPING METHODOLOGY

4.

Stakeholder consultation and background research were used to achieve the objectives of
the scoping study. The scoping study also draws on the EIA team’s professional experience
with similar projects. This section describes these activities.

4.1

Stakeholder Consultations

4.1.1

Objectives

The objectives of EIA scoping consultations were to:
•
•
•
•

4.1.2

Provide information to Project stakeholders regarding the Project and the EIA;
Provide opportunities for discussions between the Project proponent, the EIA
consultants and stakeholders to discuss areas of concern and interest;
Obtain stakeholder input into identification of relevant potential impacts for
inclusion in the EIA; and
Establish communication channels between the Project proponent and stakeholders
at an early stage, to provide a mechanism for ongoing communication and
information disclosure throughout the EIA.
Stakeholder Identification

The following stakeholder groups were identified as having an interest in the Project:
Public stakeholders (i.e. Project-affected people): includes people living in communities
closest to the proposed Project (St. George’s Parish, and particularly its community of St.
David’s) and people living in Hamilton and other parts of Bermuda who stand to be affected
by project construction or operation.
Government includes national departments responsible for environmental and social issues.
These are stakeholders by virtue of their roles in the approval process as well as their
responsibilities under their jurisdictions that may be affected by the Project.
Non-governmental Organizations include environmental and social development NGOs as
well as civil society organizations such as Chambers of Commerce.
Airport stakeholders include the Bermuda Taxi Owners’ Association, airport concessionaires,
airport security, cargo services, and airlines.
4.1.3

Process

LAS, BEC and Aecon held a series of consultation workshops the week of February 1, 2016
with the public, Government, NGOs and airport stakeholder representatives. Government,
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NGOs and airport representatives were invited to scoping meetings via e-mail. Participants
were selected based on the expectation that they have a role or responsibility in matters
related to the Project or, in the case of industry stakeholders, that they would likely be
affected by project construction and/or operation. The draft Project Description (Annex B)
and Project Information Sheet (Annex C) were sent to government representatives prior to
the meeting. The Project Information Sheet was sent to NGOs and Industry representatives.
In addition, separate public meetings were held in each of St. David’s, the town of St. George
and Hamilton. The meetings were announced through two announcements gazetted in the
daily newspaper, the Royal Gazette on January 19 and 21, 2016. A press release was issued
on January 27 that was posted by the Royal Gazette and the online daily news outlet
bernews.com. The press release was also picked up by VSB radio news and an interview with
LAS Consulting was broadcast on 20th January about the purpose of the consultations. A
reminder about the consultations was posted on the Corporation of St. George’s website on
February 2nd. A reminder was also circulated via the Government Department of
Communications to all Government employees.
Aecon and their Environmental and Social Consultants (BEC and LAS) presented and
facilitated all the meetings, with the exception of the airport stakeholder meeting that
Aecon did not attend, and the meeting with the Taxi Owners’ Association that was with BEC
only. A representative from Bermuda Airport Operations attended the Government, NGO
and public meetings as an observer and to answer questions.
The meeting with government representatives was held on February 1, 2016 at the Bermuda
Aquarium, Museum and Zoo. 41 representatives from 24 different departments
participated. Expertise in the room included environmental protection, planning,
engineering, cultural heritage, health and safety, workforce development, tourism,
economic development, and sport and recreation.
The meeting with NGOs was also held on February 1, 2016 at the same location as the
meeting with government representatives. Eleven participants attended, with
representation from nine organizations with environmental, educational and social
mandates.
The first public meeting was held in St. David’s on February 2, 2016 at Clearwater Middle
School; approximately 29 people attended. The meeting in St. George’s was held on
February 3, 2016 at Pennos Wharf Cruise Ship Terminal, with 65 participants. Seventy-five
people attended the meeting in Hamilton on February 4, 2016 at the Anglican Cathedral Hall.
On February 3, 2016, BEC met with one representative of the Bermuda Taxi Owner’s
Association. On February 6, BEC and LAS held a meeting with 10 airport stakeholders from
retail concessions, airlines, airport security, advertising, and courier. Both meetings were
held at BEC’s offices.
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All meetings followed the same general format and lasted 2 to 2.5 hours. BEC made
introductory comments, outlined meeting objectives and the rules of engagement. Following
this, Aecon presented Project information and LAS provided an overview of the EIA process
and preliminary impacts identified for inclusion in the EIA. Participants were then invited to
raise issues of concern and ask questions related to the proposed Project. Large Project
maps were posted on the walls and the draft Project Description and Project Information
Sheet were available to review. Media attended and recorded all three public meetings and
posted full length videos on-line.
Separate from the February meetings, Mott MacDonald and Aecon held 3 workshops with
community, employment and skills, and airport stakeholders from December 9 to 11 2015 in
the context of their Economic Assessment. They provided Project information and
information on the EIA process, and gathered stakeholder views on the potential impacts of
the proposed Project, ways to maximize project benefits and ways to avoid or minimize
negative impacts. A list of meeting participants is provided in Annex D.

4.2

Background Research

While public consultations are a critical component of EIA issues scoping, it is not necessarily
the case that all relevant issues are raised through this process, particularly in a project’s
earliest phases when learning and thinking about potential project effects is still ongoing.
Background research is therefore also necessary. Background research consisted primarily
of review of summary investigations into the physical, biological and socio-economic
environments, the results of which are reported in Section 3.0 Project Area Description. The
research drew on existing reports, available secondary data and information, lessons
learned from other similar projects; the Project Description and preliminary design and
concept plans; and professional experience of the EIA team. This was combined with two
site visits by the social impact assessment team and four site visits by the environmental
impact assessment team.

5.

RESULTS

This section describes the results of the above described scoping activities, presenting the
identification of environmental study areas and key issues that may be addressed in the EIA.

5.1

Identification of the Study Area

Scoping needs to identify the areas likely to experience Project effects, such that EIA
investigations can focus where needed. This is an iterative exercise. As Project engineering
is developed and potential impacts are identified throughout the EIA process, including
through ongoing consultations, the study area boundaries can change. The local and
regional study areas illustrated in Figures 8 and 9 for environmental baseline studies are
therefore preliminary and may be refined with time.
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Figure 8– Environmental Local Study Area

Source: LAS Int´l Consulting
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Figure 9 – Environmental Regional Study Area

Source: LAS Int´l Consulting
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Environmental effects have potential to occur with varying geographic extents, depending
on the environmental resources, within and beyond the project area. Clearing of vegetation
and changes to current land uses could occur within the area of the project redevelopment
only, while effects to components such as air quality and noise levels could extend beyond
the proposed project area.
Therefore, from an environmental perspective, the local study area (Figure 8) has been
defined to be the airport property footprint area, while the regional study area (Figure 9) has
been preliminarily delineated to take into account potential impacts related to air quality
and noise, the location of stormwater drainage discharges, vehicular traffic (Causeway/
Kindley Field Road/St.Geroge’s Road), the area of St. George’s Harbour that could be
potentially impacted by marine traffic due to the transport of materials and barge in
activities, potential visual impacts and the sensitive bird life located in the Castle Harbour
Islands.
A socio-economic study area has not been included given that this component has been
scoped out of the study (for more detailed information, please refer to Section 6 of this
report).

5.2

Matters of Concern to Stakeholders

There was much coincidence of concerns among the public in St. George’s, St. David’s and
Hamilton and between different stakeholder groups. At all consultations, members of the
public, representatives of NGOs, Government and industry expressed openly their concerns
about the Project (and in some cases, opposition to the Project), the benefits they would like
to see from the Project, and initiatives they would like to see proceed in concert with project
development.
In addition to identifying concerns regarding potential project impacts, many participants
raised a number of issues that cannot be addressed in an EIA. The most common of these
were as follows:
•

•
•

•

The need for the Project as it is currently proposed. While there seemed to be an
understanding of the need to have a new terminal, there is concern that the
rationale for the Project is not fully developed;
Opposition to the Project stemming from the Public Private Partnership between
Government of Bermuda, the Canadian Commercial Corporation and Aecon;
There was a desire to see the development of a sustainable lifecycle replacement
plan which would ensure that at the end of the 30 year contract, the buildings and
equipment would have sufficient lifecycle left that the Bermuda Government could
continue to operate and maintain the airport without major capital expenditure
within the first 5 years;
Concerns regarding flow of project information and the need for detailed
information to better understand the Project, the EIA process and the decision
making around the tendering process;
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•
•

•

Distrust in the permitting and EIA and their potential influence on decisions about
the Project;
Geotechnical: The question was raised as to whether geotechnical sensors deployed
as part of the recent studies were being left in the ground to allow ongoing
monitoring; and
Interest in the airport’s name and whether people will be consulted on it.

While these are all important issues and concerns to be addressed, they do not all fall within
the scope of the EIA. Instead, they have been forwarded to the appropriate entities for
consideration and follow-up. The sections below list the environmental issues that will be
included in the EIA.
5.2.1
•

•

Environmental Issues/Opportunities
Concerns regarding design and terminal siting and orientation, and interest in having
input into those. Key concerns and interests include: exposure to salt spray, wind
and storm surge; the current orientation of the proposed terminal building was
challenged as it currently faces the westerly winds - concern was expressed that this
would result in trash being driven up against/into the building; access to and from
the airport; access within airport and to and from airplanes; access and flow of
movement for airport staff; creating synergies between projects to maximize
efficiencies; incorporation of Bermudian sense of place and consideration of
Bermudian sense of scale; sustainability (solar panels, electric shuttles, use of
materials that can resist Bermudian environment); safety concerns; amongst others;
Air Quality: There is concern that construction activities will generate high levels of
dust, with consequent impacts on the health of nearby people, airport workers and
travellers, or on water catchments. There is also a concern that operations air
quality could lead to a decrease in property values;

•

Climate:
o Storm surge needs to be modelled to ensure design takes full consideration
of the threat of flooding/loss of asset. Such modelling needs to allow for sea
level rise.

•

Groundwater: The impacts on groundwater of discharge into septic tanks must be
assessed and managed. In addition, it was mentioned that some thought should be
put to possible synergies with the Government 25 Year Water and Wastewater
Master Plan report that is currently being prepared;

•

Marine Water: Run-off into the marine environment and mangrove habitat was
flagged as an environmental concern that needs to be addressed and as there is a
fuel spill history in Ferry Reach, caution was urged over the potential need to
redirect the fuel lines to accommodate the new terminal building footprint;
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•

Marine Life:
o The close proximity of various protected marine species (sea turtles, West
Indian topshells and seagrass) was raised as a concern with regards to
construction and operation. The impact of lighting on possible turtle nesting
at Well Bay was noted.
o The issues of the coastal erosion east of Apron VI was raised and whether
there was a need to repair the eroded section which would have impacts for
the marine environment.
o Issues of sedimentation were raised if barges were to be used during
construction in shallow waters.

•

Terrestrial Wildlife:
o It was noted that the area of the proposed new terminal provides an
important grassland habitat for migrating birds including some rare species.
Also, it was mentioned that birds present an inherent risk to planes. The
impact of operational lighting on birdlife (particularly breeding cahows) is
considered a problem.
o Concern was expressed about the threat of invasive species being
introduced and how that could be minimised and on a similar vein, it was
noted that there is a need to consider appropriate quarantine facilities for
dealing with sick/infectious animals.

•

Solid Waste:
o It was pointed out that there were likely extremely hazardous materials
stored at various locations on the airport when it was being run by the US
Navy. Concern was expressed that excavation/soil moving works required for
the redevelopment could expose these hazards. It was also suggested that
this may present an opportunity to remove these hazardous materials and
remediate these areas.
o Concern was expressed that asbestos would need to be removed during
decommissioning of the buildings. It was also pointed out that there are
mould issues in the existing buildings and concern was expressed that some
of these facilities would be retained.
o The issue of the environmental impact of removing construction/demolition
waste was raised with a view to understanding what operational systems
would be in place to reduce this impact. Some felt that the new airport could
be leveraged to address the bulk metal waste facility and the environmental
issues it presents.

•

Energy and Sustainability:
o There was a stated desire to ensure that renewable energy solutions are
being considered as part of the design and that efforts to design a carbonzero building should be explored. However the issue of the intermittency of
such a power source was also questioned, and stakeholders wanted to know
how this would be addressed. Some suggested the airport should be
completely self powered with renewable energy. Others wanted to know if
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o

o

o

o

5.1.1
•

wind turbines were being incorporated. If solar PV was being installed, there
were questions as to whether this would be done factoring in wind
microburst activity, and whether solar panels interfere with water collection.
Given that external lighting can also be supplied by combined wind/solar
systems this was put forwards as a suggestion. The idea that revenue could
also be generated from systems that can also power LED advertising displays
mounted for example, on solar/wind street lights was also proposed.
Installation of 1.0MW biomass or 1.2MW multi-fuel turbine generators that
could be installed in series at the airport and used as primary sources of
electricity with greater likelihood of surviving hurricanes intact and could
supply power from a secure, on-site location via underground cables was
pitched as an suggestion. The extent to which an independent power
producer would be engaged to supply power was questioned in connection
with this idea.
The suggestion of installing charging points for electric vehicles was put
forward and stakeholders wanted to understand what “green” land and
maritime public transport services were envisaged to enhance the efficiency
of the airport and get passengers to/from the airport more easily.
The matter of carbon offsetting was raised and a desire to see this
incorporated into the process was expressed. Stakeholders wanted to know
if sustainability, durability and affordability were being considered, and what
products or new materials would be used in the construction. This included
eventual replacement of the existing concrete runway with a 21st century
solution. They also wondered whether LEED or GREEN building initiatives
would be adopted to guide design. At the same time, Concern was expressed
that materials would be used that were not tried and tested in Bermuda’s
harsh climate. It was suggested that the Project could make use of glass
aggregate currently being stockpiled.

Socio-economic Issues/Opportunities
Economic effects: The economic effects need to be carefully considered:
o While large projects inject money into the economy, and the Bermuda
economy is in need of stimulus, there is potential of leakage of benefits in
the event that a number of projects come on stream at the same time and
require the import of resources that Bermudians otherwise should be able to
provide.
o There was interest in considering how the Project might contribute to
growth in tourism particularly, but also to the international business sector,
both by attracting additional visitors / businesses and increasing the ‘spend’
per visitor.
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•

Fiscal effects: The fiscal effects also need to be carefully considered:
o Government has both revenue and costs with the existing terminal, and the
Project likely means that both revenue and costs will decrease. There was
interest in understanding the net result for government.
o Concerns were also raised with respect to the opportunity costs, in terms of
other priorities needed to meet social needs. This may have implications for
people dependent on government services and taxpayers.

•

Employment and Business Opportunities: There is broad interest in seeing the
Project benefit both the national and local economies through employment and
business opportunities during construction and operation. People’s experience with
past projects and the economic downturn over the past several years have
contributed to lack of trust that Bermudians will in fact benefit from project-related
jobs and contracts:
o There was an interest in employment for all Bermudians, and particularly for
people from St. David’s and St. George’s, and vulnerable or disadvantaged
groups. It was noted that the ability to hire locally would also depend on
needs and requirements of other projects.
o Local contracting opportunities are also expected, including for small
businesses, and again particularly in St. George’s and St. David’s which have
historically been disadvantaged.
o The use of local materials during construction is encouraged 1.
o There was some concern that the opening of additional retail stores at the
proposed Terminal would negatively impact retail stores in St. George’s and
would conflict with St. George’s goal to improve economic development in
the area.
o There was concern that the competition for supplies between projects might
affect delivery of supplies and construction timelines. The need for strategic
collaboration and planning was emphasized.

•

Training and Skills Development: There is strong interest in training and skills
development to maximize the percentage of employment going to Bermudians. And
it is not simply that people need to be trained, but that the project demonstrate best
efforts to ensure that trained people are in fact employed.

•

Public Health and Safety: Several public health and safety concerns were raised.
These included:
o Concern that reducing the emergency runway space is a safety risk.
o Concerns regarding potential health effects of release of asbestos during
decommissioning of the existing terminal.
o Concerns regarding impacts of dust and noise on human health.
Recreation: There was concern that Project construction would interfere with the
use of Ferry Reach / Kindley Field and the motor park at Apron 5. In particular,
people are interested in understanding how construction, traffic or project

•
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requirements (such as security) might interfere with access to the land and how the
visual aesthetics of the Project might affect user’s experience and enjoyment of the
area. A similar concern regarding visual aesthetics was raised regarding the view
from Stone Crusher Corner.
•

Traffic: The road to the airport is the only road between St. George and St. David’s
and Hamilton where many people work, and is already in poor condition and roads
are already congested:
o Many concerns were raised about the potential impact of the Project on the
existing transportation infrastructure and on traffic in general. Other trafficconcerns are:
 Implications of any sea traffic and/or road infrastructure improvements
for boaters (fisherman included).
 Traffic flow to airport and around airport area (e.g. from parking lot to
terminal).
 Concern that cars in proposed parking area will be affected by salt
spray.

•

Visual effects. The airport should be visually appealing and lighting needs to take
into account nearby communities.

•

Noise: Noise, specifically from the private jet terminal, is currently an issue for some
people in St. David’s. There is an interests in addressing existing issues and a concern
that project-related noise will affect property values.

•

Infrastructure: Bermuda has a number of infrastructure challenges. Infrastructure
improvements may be needed for the Project, improvements that would also be of
benefit to communities. At issue are water supply, power, bridges, road and docking
infrastructure. There was concern regarding the potential impacts of the Project on
existing infrastructure and interest in using the Project to leverage infrastructure
improvements. There is interest in finding opportunities for project sewage
systems/solutions to address wider sewage issues for St. George’s.

•

Benefits to Communities: In addition to employment and business creation, there is
an interest in seeing the Project benefit the communities in other ways. In particular,
there was interest in using airport space for community activities or events, and
using the airport to showcase Bermudian culture.

•

Bermudian cultural and historical identity and values. There was strong interest in
having the airport reflect Bermuda’s identity and cultural values, as well perhaps as
St. George history. There are multiple elements to this, including architectural
design, interior design and installations, access by boat in addition to by road, and
number and quality of concessions and other facilities. The terminal should be a

1

This was raised not only in the context of economic opportunities, but also to use materials appropriate to
Bermuda’s environment.
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place that people, both travellers and community people, are attracted to and enjoy
as Bermudian.

6.

•

Consultation: There was interest in receiving more detailed and better quality
Project information and having subsequent consultations throughout the EIA
process, including in the Western communities. Stakeholder consultation is required
throughout the development and implementation of the Project. People expect to
participate in project decision-making.

•

Experience of travellers and workers – the Project has the potential to have a
positive impact on the experience of travellers and workers at the airport by
addressing accessibility issues and creating space that allows improved flow of
people.

SCOPING OUT OF ISSUES

The socio-economic component that was initially included as part of the scoping process
(and listed above in Section 5.1.1) has been scoped out based on conversations maintained
between the Bermuda Government and the Developer, whereby it was confirmed by the
Bermuda Government that economic and social aspects of the Project are not necessary to
include in an EIS for the purposes of assessing the merits of the proposed new airport
terminal building and ultimately the Development Application Board’s decision.
Accordingly, impacts listed in Section 7 below do not include the socio-economic component
nor will there be sections analyzing this component in the EIS.

7.

EIA POTENTIAL IMPACTS AND MITIGATIONS MEASURES

7.1

Potential Environmental and Socio-economic Impacts and Mitigations

Project design considerations, previous experience, consultations and results of scoping
suggest some potential impacts and mitigation and mitigation measures. These are outlined
in Table 13 by project phase – construction, operation and partial decommissioning of the
existing terminal. It should be noted that list should be considered preliminary and it will be
refined as the EIA proceeds and impacts are assessed. A full list mitigation and enhancement
measures will be developed and will be brought into the Environmental Management Plan.
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Table 13 - Potential Impacts and Mitigation Measures - Construction Phase
Environment, Health and Safety Potential Impacts and Mitigation Measures
Aspect

Air

Noise

Marine
Water
Quality

Construction Phase
Description of the Potential
Potential Mitigation Measures
Impact
Potential Physical Impacts
Watering of project area, roads and
Changes in air quality due to
aggregates stockpiles.
dust generation during earth
Tarp covers used on dump trucks during
movement activities,
the transportation of aggregates and soils.
airborne material from
Appropriated maintenance of machinery
aggregate stockpiles, heavy
and generators.
machinery and generator
Switching off idling engines.
emissions.
Increased duration of
elevated noise levels from
construction equipment.
Changes to marine water
quality due to accidental
spills and increases in Total
Suspended Solids (TSS).

Soils

Changes in soil quality due to
accidental chemical and fuel
spills, topsoil removal, fuel
line relocation, erosion.

Groundwater

Changes in groundwater
quality due to accidental
chemical and fuel spills, fuel
line relocation.

Solid waste
generation

Increase in the quantity of
solid waste generation.
Generation of hazardous
waste from spills and
maintenance activities.
Generation of construction
waste.

Energy and
Sustainability

Scoping Study

Increased demand on energy
supply
Increased demand on
materials
Water use

Construction procedures to be
implemented.
Spill prevention and counter control
measures to be considered.
Solids and grease traps to be implemented
in stormwater ditches before discharge.
Appropriate maintenance of boats/barges.
Proper drainage of fuel lines prior to
relocation.
Spill prevention and counter control
measures to be considered.
Erosion control and mitigation measures.
Proper drainage of fuel lines prior to
relocation.
Spill prevention and counter control
measures to be considered.
Waste management procedures to be
implemented.
Opportunities to use recycled materials or
to recycle materials within the project.
Hazardous waste to be classified and
disposed of properly.
Debris and construction waste to be
classified and disposed of properly.
Operational procedures to be
implemented.
Use of energy saving equipment.
Use of recyclable materials.
Due consideration given to sustainability,
durability and affordability.
Protection of water collection surfaces.
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Environment, Health and Safety Potential Impacts and Mitigation Measures
Aspect

Marine life

Terrestrial
wildlife

Workers and
Public

Scoping Study

Construction Phase
Description of the Potential
Potential Mitigation Measures
Impact
Potential Biological / Ecological Impacts
Impact to marine life/loss of
habitat from run-off causing
water quality degradation.
Spill prevention and counter control
Turtle strikes from collisions
measures to be considered.
with boats.
Operational procedures to be
Injury/loss of marine life
implemented.
from entanglement with
discarded solid waste.
Animal injury/loss from
discarded solid waste.
Introduction of invasive
species with importation of
construction
supplies/equipment.
Behavioural disturbance
and/or disruption of
breeding birds.
Loss of grassland/wetland
bird habitat.
Loss of bird life from
entanglement with
discarded solid waste.

Operational procedures to be
implemented.
Shielding/directional controls of lighting.
Scheduling of works.
Use of recyclable materials.

Health and Safety
Occupational health impacts Health and Safety Manuals and procedures
for operational activities.
Risk Assessments.
Accidents and Incidents
Training.
Health issues arising from
PPE Use.
physical effects (to be
Mitigations for physical effects.
determined)
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Table 14 – Potential Impacts and Mitigation Measures Operations Phase
Environment, Health and Safety and Socio Economic Potential Impacts
Operations Phase
Description of the
Aspect
Potential Mitigation Measures
Potential Impact
Potential Physical Impacts
Changes in air quality
due to aircraft emissions,
Ground Service
Proper maintenance of aircraft and equipment,
Equipment (GSE)
Air
operational procedures to be implemented.
emissions, vehicle
emissions, fugitive
emissions.
Increase in noise levels
due to aircraft takeoff
and landing operations,
auxiliary power unit
(APU) use.

Noise

Marine water

Changes in marine water
quality due to
stormwater discharge.

Groundwater

Changes in groundwater
quality due to effluent
discharge into boreholes.

Soils

Changes in soil quality
due to accidental
chemical and fuel spills.

Solid waste
generation

Increase in the quantity
of solid waste
generation.
Generation of hazardous
waste from spills and
maintenance activities.

Generation of special
waste (international
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Operational procedures to be implemented.

Spill prevention and counter control measures to be
implemented.

Treatment of effluents.
Effluent quality control.
Treated effluent recycling and re-use.
Operational procedures to be implemented.

Spill prevention and counter control measures to be
developed and implemented.

Waste management procedures to be implemented.
Hazardous waste properly stored and disposed of.
Special waste management, transport and disposal
(bio-security of international waste).
Opportunities to use recycled materials or to recycle
materials within the project.
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Environment, Health and Safety and Socio Economic Potential Impacts
Operations Phase
Description of the
Aspect
Potential Mitigation Measures
Potential Impact
flight waste).

Energy and
Sustainability

Increased demand on
energy supply.

Operational procedures to be implemented.

Potential Biological / Ecological Impacts

Marine life

Terrestrial
wildlife

Workers and
Public

Scoping Study

Impact to marine
life/loss of habitat from
run-off causing water
quality degradation
Injury/loss of marine life
from entanglement with
discarded solid waste.

Spill prevention and counter control measures to be
considered.
Operational procedures to be implemented.

Animal bird injury/loss
from discarded solid
waste.
Behavioural disturbance
Shielding/directional controls of lighting.
and/or disruption of
Operational procedures to be implemented.
breeding birds.
Loss of bird life from
entanglement with
discarded solid waste.
Loss of bird life from
strikes with planes.
Health and Safety
Health and Safety Manuals and procedures for
Occupational health
operational activities.
impacts.
Risk Assessments.
Accidents and Incidents.
Training.
Health issues arising
PPE.
from physical effects (to
Mitigations for physical effects.
be determined).

Page 60

Table 15 – Potential Impacts and Mitigation Measures for the Existing Terminal
Partial Decommissioning Phase

Aspect

Air

Environment, Health and Safety Potential Impacts
Existing Terminal Partial Decommissioning Phase
Description of the
Potential Mitigation Measures
Potential Impact
Potential Physical Effects
Changes in air
Watering of project area, roads and debris stockpiles.
quality due to dust
during dismantling Tarp covers used on trucks during the transportation of
debris and materials.
and demolition
activities.

Noise

Increased duration
of elevated noise
levels from
equipment.

Demolition procedures to be implemented.

Groundwater

Change in
groundwater quality
due to fuel spills
during fuel hydrant
dismantling .

Proper drainage of fuel hydrants prior to dismantling.
Spill prevention and counter control measures to be
considered.

Soils

Changes to soil
quality due to fuel
hydrant dismantling.

Proper drainage of fuel hydrants prior to dismantling.
Spill prevention and counter control measures to be
considered.
Soil remediation conducted in decommissioned areas
where required.

Increase in the
quantity of solid
waste generation.
Solid waste
generation

Marine life
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Generation of
hazardous waste
from demolition
activities.

Waste management procedures to be implemented.
Hazardous Waste properly classified and disposed of.
Debris and construction materials management
procedures to be implemented (handling, storage,
disposal).
Asbestos abatement procedures to be implemented
(handling, storage, disposal).

Potential Biological / Ecological Effects
Impact to marine
life/loss of habitat
from run-off causing
water quality
Spill prevention and counter control measures to be
degradation.
considered.
Injury/loss of marine
Operational procedures to be implemented.
life from
entanglement with
discarded solid
waste.
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Aspect

Terrestrial
wildlife

Environment, Health and Safety Potential Impacts
Existing Terminal Partial Decommissioning Phase
Description of the
Potential Mitigation Measures
Potential Impact
Animal injury/loss
from discarded solid
waste.
Behavioural
disturbance and/or
disruption of
breeding birds.

Operational procedures to be implemented.
Shielding/directional controls of lighting.
Scheduling of works.
Operational procedures to be implemented.

Loss of bird life from
entanglement with
discarded solid
waste.
Health and Safety
Occupational health
impacts.
Workers and
Public

8.

Accidents and
Incidents.
Health issues arising
from physical effects
(to be determined).

Health and Safety Manuals and procedures for
operational activities.
Risk Assessments.
Training.
PPE.
Mitigations for physical effects.

EIA TERMS OF REFERENCE

Terms of Reference (TOR) have been prepared to provide details on the content of the EIA.
This document has been included in Annex E and includes a recommended Table of
Contents for the EIA, content of the Project Description, discipline specific requirements,
baseline data gathering and impact assessment methodologies and details on the content of
the Environmental Management Plans.
As described in Section 6, the socio-economic component has been scoped out and is
therefore not included in the EIA TOR. In addition, and based upon discussions between the
Bermuda Government and the Developer, the Bermuda Government indicated that the
terrestrial and marine biology scope of work for the EIA should be limited to desktop studies
(i.e. without field surveys and analysis), as described in the TOR. For the former, this is
because there is not a significant amount of vegetation in place to be impacted, while in the
case of the latter, this is because marine studies should only be conducted in the case that
the proposal involves a new dock or specific coastal works either for the construction or
operations phases, which it does not.
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9.

EXPERTISE AND CONTACT DETAILS OF CONSULTANTS

Graeme Smith, M.Sc., Environmental Scientist
Graeme is an environmental scientist with over 15 years experience working in the private
sector and as an international consultant. His role consists of project design, management
and quality control, contributing technically in data collection, analysis and reporting for a
variety of projects including those that require strict adherence to international guidelines.
He has gained a considerable amount of international experience with respect to
Environmental Impact Assessments, Environmental Audits and Environmental Site
Assessments in the oil and gas, mining, geothermal and infrastructure (airport) sectors.
Graeme was the EHS Manager for the project developer of the New Quito International
Airport during the construction phase from 2008-2011, and is a former member of the
World Environment Standing Committee for Airports Council International.
Tel: (403) 770-4123
Email: gsmith@lasintlconsulting.com
Mark Ausburn, M.Sc., Senior Hydrogeologist
Mr. Ausburn is a versatile geologist with 29 years of wide-ranging experience in the
environmental, resources, and energy sectors; and technical expertise in hydrogeology,
geothermal and petroleum geology. Mark has conducted and supervised hydrogeologic and
geologic studies, contingency planning, environmental impact assessment, facility auditing,
and soil and groundwater contaminant investigation/remediation at oil and gas production
and downstream facilities, as well as petrochemical, infrastructure (ports and airports) and
agriculture facilities. Mark has assisted start-up geothermal companies to evaluate earlyphase exploration opportunities in the US, Canada, Latin America and Africa, and has worked
with start-up oil and gas companies to identify and acquire oil and gas producing properties
world-wide. Mark has significant international work experience, having completed
assignments in the US, Canada, England, Central Asia and several Latin American countries.
Tel: (403) 770-4123; Email: mausburn@gmail.com
Leslie Smith, B.Sc., Senior Geologist
Mr. Smith is a geologist with over four decades of experience in projects involving geological,
environmental, economic and management aspects. Leslie has been involved in various
Phase I and II Environmental Site Assessments, Environmental Impact Assessments and
geologic hazard and risk assessments for the infrastructure, oil and gas, hydroelectric and
mining sectors. Leslie has recently been focused on the project management aspects of large
geoscience prefeasibility studies in the renewable energy sector.
Tel: (403) 770-4123; Email: lsmith@lasintlconsulting.com
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Gabriela Moreno, B.Sc., Environmental Engineer
Gabriela Moreno is an Environmental Engineer with ample experience in the development of
Environmental Impact Assessments, Environmental Audits, Environmental Site Assessments,
Environmental Management Plans, Industrial Safety and Occupational Health Plans, amongst
others. Gabriela Moreno was directly involved in the construction and operations phases of
the New Quito International Airport Project under the supervision of the Interamerican
Development Bank (IDB), Export Import Bank of America (EXIM), Overseas Private
Investment Corporation (OPIC) and Export Development of Canada (EDC), whereby
compliance with World Bank and IFC standards was required.
Tel: (403) 770-4123; Email: gmoreno@lasintlconsulting.com
Mercedes Taipe, B.Sc., Geographic Information Systems (GIS)
Ms. Taipe is a geologist and expert in GIS. She has been involved in drafting maps and figures
using GIS for EIAs regarding hydroelectric, airport, mining and refinery projects. She is also
highly experienced in monitoring strong seismic events and subsequent impacts on soil
stability including the use of geophysics equipment and software.
Tel: (403) 770-4123; Email: mech_mart@hotmail.com
Anne Glasspool, MSc, PhD, CEnv, MCIEEM, MIEMA, LEED AP, Environmental Impact
Assessment Specialist
Bermuda’s only Chartered Environmentalist, Annie has over 25 years experience undertaking
biodiversity studies, strategic planning, EIA, environmental policy development, regulatory
compliance, Phase I and II Environmental site assessments, site evaluation and remediation,
and stakeholder consultation. She led the award winning Bermuda Biodiversity Project from
its inception in 1997 until 2008, building and managing a network of scientists researching
Bermuda’s natural environment. She has undertaken numerous ecological and speciesspecific studies and authored the protected Species Recovery Plans for Bermuda’s cave
species and the Bermuda skink. In 2000, she also took the lead in promoting coordinated
community-based conservation action through the development of the Bermuda
Biodiversity Strategy and Action Plan. Annie has served on management, research, advisory
and education committees for various NGO’s and the Bermuda Government and currently
sits on their Marine Resources Board, Energy Working Group and Climate Change Working
Group.
Tel: +1 441 400 5990; Email: annie@environmentbda.com
Jack Ward MSc, Environmental Impact Assessment Specialist
With over 30 years progressive experience working as a biologist, resource manager and
promoter of environmental sensitivity he has acquired extensive knowledge of Bermuda’s
biological and regulatory environment. As the first Director of the Department of
Conservation Services he directed the development of plans and legislation to protect
Bermuda’s unique natural heritage and participated in the review of all relevant
development planning policy and environmental protection legislation developed during his
tenure in that position. Of particular relevance to the present project, he participated in and
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directed the review of all development planning applications and environmental impact
statements forwarded to the Department of Conservation Services for comment during the
8 years in which he was Director. During this period he also served as a Ministry
representative to the Marine Resources Board, the Board of Agriculture and the
International Coral reef Initiative. He is former Chairman of the Bermuda Underwater
Exploration Institute and former Deputy Chair of the Environmental Coalition of
Organisations (ECO).
Tel: +1 441 400 5990; Email: jack@environmentbda.com
Christine Rickards MSc, MCIP, RPP
Christine is a Senior Land Use Planning consultant. With an M.Sc. in Planning and
professional accreditation with the Canadian Institute of Planners since 1994, she brings 23
years of planning experience to the team. Christine's professional experience in Bermuda
totals 18 years and includes both private and public sector work. For 6.5 years she was the
Senior Development Control Officer at the Bermuda Department of Planning. In this role, she
led a team of 6 planning officers reviewing development applications and providing
recommendations to the Development Applications Board and also managed the
Development Services Applications team guiding them in functions related to front end
application vetting and client services. Christine was responsible for processing the more
complex planning applications, and played a pivotal role in progressing the understanding,
requirements and need for EIA work on projects and technical requirements that needed to
be met with regards to EIA preparation.
Tel: +1 441 400 5990
Email: christine@environmentbda.com
Pascale Méra, M.A, Senior Social Impact Assessment Specialist
Pascale Méra has over 15 years of Canadian and international experience in socio-economic
impact assessment and consultation. She has implemented socio-economic impact
assessments, social impact management plans, and consultation plans in the context of
environmental impact assessment applications in the energy, mining and aviation sectors.
Through her collaborative approach to issues identification and problem solving, and her
ability to enhance understanding and dialogue between industry and stakeholders, Pascale
successfully manages complex situations and challenges. A graduate of Carleton University,
Pascale holds a Master of Arts in International Affairs.
Tel: +1 778 229 2266; Email: pmera@bigskyconsulting.ca
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Susan Ross, M.Sc, Senior Social Impact Assessment Specialist
Susan has over 30 years experience, specializing in economic and social development
management and implementation issues at the organizational and project level, in Africa,
Latin America and northern Canada, working with multiple stakeholders to achieve their
respective objectives. She advises on, reviews and undertakes socio-economic impact
assessments, public consultation, community development and resettlement planning,
monitoring and evaluation, skills transfer and capacity building. Work is undertaken in the
context at the institutional level of effective management of sustainable development, and
at the project level of achieving sustainable outcomes. The application and adaptation of
international (e.g. IFC) best practice informs the services she provides to public and private
sector clients.
Tel: +1 902 870 7152; Email: susan.ilsley.ross@gmail.com
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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

Step 7: Appraisal of the EIS

(Developer)

(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
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 Self‐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.
Appraisal of the Environmental Impact Statement

3.8

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
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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. INTRODUCTION
The following document provides current information with respect to the proposed Project. As
new information becomes available, updates and edits will be made to the Project Description to
accurately describe the scope of the Project.

1.1

PROJECT OBJECTIVES

The proposed Project is to construct a New Passenger Terminal Building and associated airside
apron areas and landside access roads and parking facilities at the L.F. Wade International Airport
in Bermuda, replacing the existing Terminal which cannot be modified to meet fully modern safety
standards or to meet expected future demand for passenger capacity and is in a location
vulnerable to storm surge and sea level rise.
This document provides a description of the Project components, which include the new
Passenger Terminal Building and the supporting airside and landside facilities.

1.2

PROJECT PROPONENTS

1.2.1

Bermuda Government

The Bermuda Government as represented by the Ministry of Tourism Development and Transport,
owns and operates L.F. Wade International Airport (the “Airport”) located in the parish of St.
George’s.
1.2.2

Canadian Commercial Corporation (CCC)

CCC is a Crown corporation of the Government of Canada that connects government buyers with
Canadian industrial solutions. CCC has identified Aecon Constructors, a division of Aecon
Construction, as its proposed subcontractor to perform construction services and Aecon
Construction, as represented by Aecon Concessions, as an equity provider for a special purpose
entity (“Project Co”) to deliver the balance of the Project deliverables.
1.2.3

Aecon Concessions

Aecon Concessions, a division of Aecon Construction, is a Canadian based global infrastructure
developer and investor specializing in airports, transportation and transit projects.
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2. BRIEF PROJECT OVERVIEW
The proposed terminal redevelopment at the L.F. Wade International Airport (see Figure 1) has
been considered since the 2006 Airport Master Plan was undertaken by HNTB, a US based airport
consultancy. The Project includes the construction and operation of a new terminal at a different
site within the airport grounds, the construction and operation of additional apron space, the
installation of apron lighting systems, modifications to taxiway interconnects and interface, the
installation and operation of a new aircraft hydrant refuelling system and the de-commissioning of
the majority of the existing terminal, the remainder of which may be used for airport operations
and office space. A more detailed description of the proposed project is included in Section 2.3.
A description of the current airport facilities has also been included in Section 2.2 in order to
provide the reader with some context with respect to the site in order to better visualize the
changes proposed as part of the terminal redevelopment project.

2.1

THE AIRPORT STUDY AREA AND LAND USE

The local study and regional study areas for the Environmental Impact Assessment are shown in
Figures 2 and 3. Areas of environmental sensitivity in the area of the airport that fall under the
Bermuda Plan 2008 are zoned as nature reserves, coastal reserves and parks. Land use to the
north of the airport is predominantly a combination of industrial and mixed use, while to the
north-east it is considered open space reserve.
The land to the south-east of the Airport, known as Cooper’s Island, comprises the Cooper’s Island
Nature Reserve (a National Park) and the former NASA tracking station, which together constitute
one of the largest tracts of undeveloped land in Bermuda (and form part of a World Heritage Site)
and is also subject to the draft Cooper’s Island Land Use and Management Proposals Plan.
Nonsuch Island, zoned as a Nature Reserve, has the status of “Living Museum” given the presence
of a rare bird species on the Island. The Bermuda Petrel, or Cahow, thought to be extinct, was
rediscovered in 1951. This endemic bird is critically endangered, and is the subject of a
Government conservation program to ensure the survival of the species. The nesting sites for the
Cahow are located to the south-east of the airport site. A landfill is located just east of the existing
terminal, off of the airport grounds.
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Figure 1 – Location Map and Proposed Development
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Figure 2 – Environmental Local Study Area
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Figure 3 – Environmental Regional Study Area
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2.2

EXISTING FACILITIES

The L.F. Wade International Airport, which is owned by the Bermuda Government and operated by
the Department of Airport Operations (DAO), is the only airport in Bermuda. It is located in the
north-eastern portion of the country on St. David’s Island in St. George’s Parish, approximately 16
kilometres east of the Country’s capital city of Hamilton.
Construction of the Bermuda airport began in 1940 by the U.S. military, with a significant portion
of the facility being built with ocean-dredged fill. Continuous improvements were made to the
facility over the next several decades, including the construction of the civilian terminal building
on the south-west side of the Airport. The US military maintained control of the field until June
1995 when control passed to the Bermuda Government.
The Airport site area is 217 hectares with a 2,961 metre runway, taxiways, a passenger terminal,
cargo facility, executive jet facility, and various support facilities.
2.2.1

Landside Access Infrastructure

2.2.1.1

Roadways

Two roads service the airport: one over the Causeway and the second is Kindley Field Road to St.
George’s. In addition, Cahow Way provides for two way traffic along south-western perimeter of
the airport.
2.2.1.2

Public and Airport Operations Car Parking

The existing terminal operations provide 237 car spaces and 55 scooter spaces, plus 130 parking
and 50 queuing spaces for taxis. In addition, the cargo area has 30 spaces, customs 12 spaces, staff
parking 100 spaces plus a scooter zone and the Terminal manager has 30 parking spaces and 5
scooter spots.
2.2.2

Airside Infrastructure

Following is a general description of the airfield and airside infrastructure:
2.2.2.1

Runway

The Airport is served by a single north-west by south-east asphalt runway bearing 1200/3000 with a
total length of 2,961 metres and 45 metres in width. Extensions or modifications to the runway are
not considered as part of the Airport redevelopment.
2.2.2.2

Taxiways

Twelve airside taxiways connect the runway with the different aprons, hangars, buildings and
service areas of the airport. Following is a description of each taxiway:
Alpha: a 23m wide taxiway running parallel to runway 12/30 along the north side of the runway.
Bravo: the south-west north-east taxiway from the west end of the main runway at the NATO
hangar into the terminal area.
Project Description
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Charlie: Connects the main runway with Alpha.
Echo: Connects the main runway with Alpha.
Foxtrot: Connects the main runway with Alpha.
Golf: Connects the main runway with Bravo.
Quebec: Connects the military aircraft apron (Apron II) with taxiway Bravo.
Romeo: Connects the existing passenger terminal apron (Apron I) with Bravo and the military
aircraft apron.
Sierra: Connects the existing terminal apron (Apron I) with Bravo.
Tango: Connects the existing terminal apron (Apron I) with Quebec.
Uniform: Connects the runway with Apron V at the south-east extreme of the airfield.
Victor: Connects the runway with Apron V at the south-east extreme of the airfield.
2.2.2.3

Aprons

There are six (6) aircraft aprons at the Bermuda Airport. A general description is as follows:
•

Apron I - serves the existing passenger terminal and supports eight (8) hard stands.

•

Apron II - served the prior military aircraft and was the former executive jet apron.

•

Apron III – formerly served as the NATO hangar apron.

•

Apron IV – is located north of Alpha, adjacent to Charlie. Currently serves the Executive Jet
Facility.

•

Apron V – is located south of the runway 30 threshold at the south-east extreme of the
airfield. The northern portion of Apron V is used for aircraft manoeuvring while the
remainder of Apron V is inactive. Adjacent to this apron is the Bermuda Youth and Sports
Area.

•

Apron VI – is located at the northern part of the finger. This area was previously used by the
military as a runway and is currently used as a quarantine area for military aircraft with
hazardous goods.

The southern part of the finger has been turned over to the government for Clean Energy
Development Projects, although a small portion of it on the western side is still being used by the
Airport Rescue and Fire Fighters Department for training purposes.

2.2.3

Passenger Terminal Building

The existing passenger terminal is located on the south-western part of the Airport, south of
runway 12/30 with airfield operations at Apron I. The original section of the Passenger Terminal
Building was built in the 1940s with several subsequent phases of expansions undertaken in the
1950s, 1960s and 1980s. In 1997, renovations were completed in various areas of the terminal.
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The two levels terminal is approximately 24,221 m2 in overall area and supports all international
flights. This two level building is not equipped with passenger boarding bridges.
The Department of Airport Operations and airline administrative offices are also accommodated
on the second floor of the Administrative Building which is a part of the Terminal Building.
2.2.4
2.2.4.1

Ancillary Technical Facilities
Former NATO Facility

The former NATO hangar, with an area of 7,250 m2, is located north of the runway and opposite
taxiway Foxtrot and has approximately 5,500 m2 of ancillary area including workshops, offices,
crew quarters etc. The apron in front of the NATO hangar is approximately 19,000 m2 in area and
is called Apron III.
2.2.4.2

Executive Jet Facility

This facility is located at Apron IV. This Executive Jet Facility supports general aviation activity and
is located north-east of the runway. It is operated by Cedar Aviation Services and comprises a
small passenger terminal.
2.2.4.3

Air Cargo

Both belly cargo and dedicated freighter cargo is processed from a facility located east of the
existing passenger terminal building. This facility also houses customs and inbound operations.
Cargo aircraft park at the east end of the terminal on Apron I.
2.2.4.4

Courier Building

The Courier building is located east of the cargo facility with approximately 240 m2 of processing
space.
2.2.4.5

Former Helicopter Facility

This building is located west of the existing passenger terminal and has approximately 160 m2 in
area, is in fair condition and is considered suitable for alternate operations.
2.2.4.6

Aircraft Rescue and Fire Fighting Facility

The Aircraft Rescue and Fire Fighting facilities are operated in two buildings on the north side of
the airfield. This facility has two (2) drive-through bays plus two back-in bays in one structure, with
training and maintenance in the adjacent structure. The airport is classified as an International
Civil Aviation Organization (ICAO) Category 9 facility, which may be upgraded to Category 10 in the
future, allowing for the airport to cater to the largest aircraft (including the Airbus A380) and will
therefore require increased coverage (water, dry chemical powder and discharge rates of the
crash tenders) by the Aircraft Rescue and Fire Fighting service.

Project Description

Page 8

2.2.4.7

Catering Building

The 2,400 m2 Catering Facility is located to the north of the terminal and east of the Ground
Service Equipment Workshop.
2.2.4.8

Ground Service Equipment Workshop

This workshop facility, with 1,180 m2, is located on the north side of the airport.
2.2.4.9

Post Office/Air Mail

The Air Mail facility has 1000 m2 of surface area located adjacent to the Ground Service Equipment
Workshop on the north side of the airport.
2.2.4.10

Fuel Farm

There are six (6) 25,000 gallon Jet A-1 tanks located on the west side of the existing terminal apron
(Apron I) with connection to the Ferry Reach fuel farm north of the airport. The existing passenger
terminal apron is equipped with a hydrant fuelling system.
2.2.4.11

BAS-Serco Offices

The BAS-Serco offices are located in a 500 m2 building located directly north of taxiway Alpha.
2.2.5
2.2.5.1

Utilities
Electricity

Power, with backup for terminal systems only, is provided to the airport by the Bermuda Electric
Light Company (BELCO) at 4,160 volts from the incoming source vault located at the west side of
the airport. In addition, the Department of Airport Operations has an existing generator with 650
volt capacity supplying power to the existing terminal capable of maintaining terminal systems
operational but does not support the ventilation and air conditioning systems. The airfield lighting
systems are powered from the Field Electrical Centre which is located near the middle of the
runway and is also connected to a 4,160 volts power source from BELCO. The airfield is also
supported by backup power generators in compliance with ICAO standards.
2.2.5.2

Water

There are six underground water storage tanks beneath the existing passenger terminal with a
combined capacity of 450,000 gallons (1703 m3). Topping off for the water tanks is provided from
two sources; rainwater from roof runoff and via a reverse osmosis plant of 7,000 gallons (26.5 m3)
located on the roof of the existing terminal for onsite treatment.
2.2.5.3

Sanitary Sewer

Sanitary sewage is disposed into multiple cesspits and septic tanks/boreholes to the east of the
existing terminal which are routinely pumped out for off-site treatment and disposal.
Project Description
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2.2.5.4

Communications

Service to the airport is via numerous conduits throughout the airfield. Distribution of telephone,
telegraph and fire alarm are routed to the various facilities throughout the airport from these
main incoming conduits via fibre and copper cables.
2.2.5.5

Stormwater

Stormwater management uses two (2) gravity networks located in the vicinity of the Executive Jet
apron and drains into Castle Harbour and Ware Lake. In addition, soak away areas are provided in
strategic locations throughout the airport.
2.2.5.6

Air Traffic Control Tower

The Air Traffic Control Tower is located north-east of the existing passenger terminal and outside
the airport boundary. There are three (3) Air Traffic Control positions in the third level of the
tower.
2.2.5.7

Weather Services

The Bermuda Weather Service is located in a building north of the control tower.

2.3

THE NEED FOR A NEW TERMINAL

Since the 1940s, L.F. Wade International Airport has played an essential role in connecting
Bermuda to the world as it is the island’s lifeline for the development of international tourism and
trade, and fundamental to the growth and wellbeing of Bermuda’s economy. Opened in January
1944 by the US military, ownership and control of the airport passed to the Bermuda Government
in 1995, marking the most recent phase of terminal renovation. Now approaching its 70th year of
operation, the L.F. Wade International Terminal facilities are badly in need of a complete overhaul.
According to the HNTB Bermuda International Airport Master Plan (2006), the focus and direction
of the Master Plan were driven by several key issues, including:
 To provide a modern world class Terminal Facility
 To provide sufficient capability for future growth of landside facilities
2.3.1

Project Time Schedules

The following schedule is anticipated for the new terminal construction:
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2.3.2

Proposed Project

The construction of the new terminal and auxiliary facilities (see Figure 4) consist of many design
studies and engineering reports. Construction activities also have a number of required actions to
ensure all relevant aspects are covered. Transport and transfer of materials, machinery,
equipment and personnel for construction are important for all elements of the terminal and
apron construction.
2.3.2.1

Project Components

The proposed new facilities are divided into two components: temporary construction and
permanent airside and landside facilities.
All facilities, which will be constructed and made operational by AECON, are as follows:
 Temporary Construction Facilities
• AECON Site Offices and Warehouse
• Concrete Plant
• Asphalt Plant
• Temporary Topsoil Stockpile Area
• Aggregates Stockpile Area
• Fuel Storage
• Chemical Storage
• Waste Management Area
• Maintenance Area
• Construction Area Temporary Fence and Access Controls
 Permanent Facilities – Airside
• Passenger Terminal Building
• Aircraft Parking Stands
• Airside Roads
Project Description
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•
•
•
•
•
•

New taxiways and upgrades to existing taxiways and taxilanes
Airfield lighting
Perimeter Roads, Access Roads and Security Fencing
Stormwater Management System (Fuel Interceptors and Oil / Water Separators)
Wastewater Management System (Including Blue water)
Drainage Pipeline (for Stormwater and Wastewater)

 Permanent Facilities – Landside
• Administrative Building
• Terminal Access Roads and Parking Lots
• New Gate 103 secure entry
• Bus and Taxi Drivers facilities
• Utilities (power/communications)
• Potable Water Treatment Plant
• Sanitary Treatment Plant
• Fire Protection Hydrants
• Signage and Landscaping
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Figure 4 – Proposed Development Area
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2.3.3

Preconstruction Activities

This includes designs, geotechnical studies, topographic survey, environmental, social and
economic studies as well as storm surge studies. In addition, logistical planning, security plans,
Plan of Construction Operations and aeronautical and regulatory approvals will be required.
2.3.4

Construction Activities

Construction activities for the New Terminal and associated facilities are scheduled to occur over a
40 month period. Some of the facility locations are yet to be determined.
Every attempt will be made to recruit qualified local personnel wherever practical to do so.
Major equipment requirements are anticipated to include:
Barges
Trucks
Loaders and /or Excavators
Tractors/Bulldozers
Paving equipment (asphalt and concrete)
Motor Graders
Vibratory Compactors
Cranes










The above will be supported by a fleet of ancillary equipment such as fuel trucks, water trucks and
service vehicles to suit the demand. Changes to the fleet requirement may occur based on size of
equipment, i.e., increase in the number of small pieces of equipment.
The source of the equipment has not yet been determined; the first choice will be to use locally
available suitable equipment. Whatever is not locally available will be imported as required. In
addition, it is anticipated that some heavy equipment will be provided, operated, and maintained
by local subcontractors.
Construction activities at the L. F. Wade International Airport will include:
•
•
•
•
•
•

Earth moving;
Site preparation;
Sub-base preparation;
Compaction and Stabilization of Soils;
Asphalt and Concrete Pavement; and
Building and Infrastructure Construction.

Current consideration is being given to use two borrow sites within close proximity to the
development area to generate fill. Materials could be generated through shallow earthworks
activities and the borrow sites would be restored to natural turf upon the completion of earth
moving activities and maintained as grassed infield areas.
The new terminal and supporting infrastructure is scheduled to be substantially complete in 40
months from the start of construction.
Project Description
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2.3.5
2.3.5.1

Description of the Proposed Temporary Facilities
AECON Site Offices and Warehouse

AECON will develop a multi-purpose office site to accommodate on duty management,
administrative and technical staff for the construction period. The offices and warehouse
required during the construction period will include all facilities required for the construction site.
2.3.5.2

Concrete Plant

A concrete plant will be used for the construction activities and will be decommissioned and
dismantled thereafter. The location of the concrete plant is to be defined. This concrete plant will
have an air emissions control system with an air quality monitoring point, will follow requirements
for noise abatement and visual barriers, and will have an associated stockpile for the storage of
materials.
2.3.5.3

Asphalt Plant

An asphalt plant will be used for the construction activities and will be decommissioned and
dismantled thereafter. The location of the asphalt plant will be defined. The asphalt plant will be
located on an impervious surface and will have an associated stockpile for storage of materials.
The asphalt plant will have an air emissions control system along with an air quality monitoring
port and will follow requirements for noise abatement.
2.3.5.4

Temporary Topsoil Stockpile Area

A previously cleared and grubbed area will be designated to store topsoil and disturbed vegetation
from ongoing clearing and grubbing activities. Mitigation measures will be incorporated into the
Environmental Management Plan with respect to run-off and airborne dust impacts.
2.3.5.5

Fuel Storage

There will be a temporary fuelling supply station; the site is still to be defined. This fuel station
will include above ground storage tanks and associated fuelling facilities. The tanks will be
installed in accordance with Industry Best Management Practices, including secondary
containment, a closed system of grease traps, grounding, and fire extinguishers. The fuelling area
will be paved to inhibit spills reaching the soil.
2.3.5.6

Chemical Storage

Chemical storage will be conducted on site; a general warehouse will be implemented with an
adequate area for storing chemicals. Chemical inventories will be limited to those that will be
used for construction operations and maintenance of equipment.
2.3.5.7

Waste Management Area

Proper waste containers will be placed in the construction area for sorting and management of all
types of waste. A temporary storage area will be implemented close to the construction site in
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order to classify waste before final disposal. Hazardous waste will be separated from common,
recyclable and construction waste and will be properly disposed off-site through a waste
management company.
2.3.5.8

Maintenance Area

An on-site maintenance area for equipment and machinery will be implemented. The location of
this area is still to be defined. Proper impervious areas will be prepared for maintenance activities
including runoff water control, oil / water separators, etc.
2.3.5.9

Construction Area Temporary Fence and Access Controls

The construction site will be properly separated and fenced from the operational areas of the
Airport in order to ensure safety for passengers and workers during construction. Access to
construction areas will be controlled.
2.3.6

Description of the Proposed New Terminal and Auxiliary Facilities – Permanent
Facilities

The new terminal apron will be interconnected to the existing taxiway system via Apron II,
Taxiways Bravo, Tango and the re-aligned Sierra. The project will incorporate improvements to
Taxiway Bravo including a possible holding bay and widening to support independent dual narrow
body taxiways (International Civil Aviation Organization Code C) and single Code E taxiway
operations.
Airport Certification and Level of Service:
The airport will continue to operate as a Code 4 instrument and precision airport capable of
supporting operations down to a Runway Visible Range of 800m (2600 ft.). The proposed
development will be capable of supporting aircraft operations under these conditions.
Design Aircraft:
The design aircraft for the new apron will include wingspan capability for the following aircraft:
 B737-900 ER Winglets – Narrow body (Code C)
 B777-900 MAX – Code E
 B787 – Code E (based on 2028 Schedule)
 B747-400 Code E
The apron will be designed based on maximum wing spans published in International Civil Aviation
Organization Annex 14 for Code C and E aircraft rather than for specific aircraft. However, the
depth of the apron will be determined by the maximum length of the largest aircraft.
The interconnecting taxiways and aprons will consider a wider range of aircraft due to the airport’s
ability to support diversions, military operations or special events.
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The Terminal
The terminal layout is comprised of a main level and a second level with the following criteria:
 Consists of a one-level building landside plus partial mezzanine and a twolevel back-split building airside.
 The mezzanine level supports airline offices and IT facilities.
 The second level supports departure hold rooms and concessions with ready
access to the aircraft provided through apron drive passenger boarding
bridges.
 The main level supports Customs and Immigration processing space as well
as baggage handling services and security screening.
 The main level also supports passenger check-in, well-wisher and
meter/greeter spaces along with airline and airport office spaces.
 Commercial spaces are located both airside and landside on both levels.

2.3.7

Key New Terminal Building Components

Following is a description of the processing procedures for the linear terminal:
2.3.7.1

Ground Level Processing

Departure functions are located at the north end of the centralized processor while arrival
facilities are located at the south end.
2.3.7.2

Ground Level Departures

Departing passengers enter the departures hall from the terminal curb. Check-in facilities for both
self-check-in plus conventional check-in are arranged directly opposite the entry. All checked bags
will be processed through a centralized hold bag screening facility.
Consistent with current United States Customs and Border Protection pre-clearance planning and
operating standards, all passengers (non-US plus US) access the Security Screening Check Point
directly after check-in. Screened passengers then separate, with non-US passengers accessing the
stair/escalator/elevator leading directly to the second level non-US concourse and holding lounges
while US destination passengers exit the Security Screening Check Point and directly enter the
primary United States Customs and Border Protection processing queue.
2.3.7.3

Upper Level Departures

United States destination hold lounges are located in the north quadrant of the upper level. A
large mixed use concession facility is located directly adjacent to the holding lounges. International
destination hold lounges are located in the south quadrant of the linear concourse. As with the US
concourse, departing passengers have access to mixed concession facilities positioned directly
adjacent to the hold lounges. Both US and non-US passengers access the gate bridge via a sterile
airside corridor.
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Centrally located between the US and International hold lounge areas is a swing lounge which will
support either International flights or US flights.
2.3.7.4

Remote Departures

In addition to departures from bridged gates, remote departures may occur from both the non-US
and US Concourses. Passengers would access the apron level and board buses for transfer to the
remote aircraft stands.
2.3.7.5

Upper Level Arrivals

Passengers arriving from the US or other non-US destinations are processed through a common
facility. They exit the aircraft through the passenger boarding bridge and enter the sterile airside
corridor. The sterile airside corridor is equipped with a series of control doors that effectively
segregate arriving from departing passengers.
2.3.7.6

Ground Level Arrivals

All arriving passengers proceed directly to one of two centralized stairs/escalators/elevators and
descend to the ground level arrivals Immigration hall. Passengers proceed through passport
control to baggage claim and from baggage claim pass arrivals duty free to the customs control
facility to the main arrivals hall.
2.3.7.7

Apron Drive Passenger Boarding Bridges

The Project will include all foundations and utility services required for the installation of the
apron drive passenger boarding bridges and associated bridge connectors, including 400 Hz power
supply at each bridge.
2.3.8

Runway 12-30

No work is proposed on Runway 12-30 as part of the project.
2.3.9

Taxiways

Taxiways will be designed to International Civil Aviation Organization compliance and will be
appropriately lighted and marked. Taxiways will be constructed using flexible asphalt pavements
with drainage along taxiways by over-land flow into adjacent swales or ditches; using existing
storm outlets as is practical.
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2.3.10 Terminal Apron
The following are key requirements of the new terminal apron design:
The proposed apron system will accommodate Passenger Boarding Bridges. The apron will be
sloped away from the building with slopes within the aircraft stands. The apron will accommodate
on-stand hydrant fuelling, will include Ground Services Equipment parking areas and apron roads
at head of stand and tail of stand. The apron will be rigid Portland Cement Concrete construction
for all aircraft stands; all other areas will be flexible pavement (asphalt). Flood lighting will be
based on the use of high-mast Light Emitting Diode floodlights mounted between the apron and
head of stand road. The number, height and aiming angles will be designed to ensure the apron is
illuminated in full compliance with applicable standards.
Hydrant Fuelling System
An in-ground hydrant fuelling system shall be provided at each aircraft stand. The fuelling
consortium shall be responsible for coordinating the installation of the hydrant fuelling system and
co-ordination with the terminal/apron constructor.
The existing fuel farm is connected by pipeline to the fuel farm located on Ferry Reach and
contains, at any moment, about 18,000 US gallons of aircraft fuel. The existing fuel line currently
runs through the proposed new development area and will need to be partially relocated as part
of the construction where the current fuel line location conflicts with the new development.

Figure 5 – Map of the Bermuda Airport Supply Jet Fuel Pipeline
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2.3.11 General Airfield - Drainage Design Criteria
Drainage design will be completed in accordance with sound engineering practice and, at a
minimum, meet the requirements of local authorities or practice and meet the safety and
operational requirements set out in International Civil Aviation Organization Annex 14 with the
following:
Ponding is not permitted within the runway or taxiway strips or within the paved apron area.
Soak-away pits may also be used consistent with local practices and soil conditions. The drainage
system will be designed to avoid adverse impacts on any natural or constructed drainage course
outside the airport boundary. Major flow paths will be designed to minimize any structural
damage to the site under significant storm events.
Fire stops will have a maximum spacing of 38 meters, or as required under the National Fire
Protection Association, will be provided along any channels where there is a risk of fuel spillage.
Culverts will be constructed from pre-cast concrete sewer pipes, concrete encased corrugated
steel pipe or concrete box culvert sections as applicable to support the design loads of aircraft,
operations or emergency equipment. Storm drainage using a combination of overland and piped
flows to either existing outlets or direct to the sea will have road drainage to adjacent ditches
and/or channels.
The drainage systems will direct the “first flush” of 25mm storm water through oil/grit seperators
for both major landside and airside pavements. After this, storm water will be directed overland
through a series of natural swales and then into soakaway pits maximizing natural infiltration.
Under significant storm events, and after natural retention in low lying landscaped areas, any
excess storm water would be directed via culverts across Kindley Field Road into Ferry Reach
coastal waters. Strategically positioned drilled boreholes will also be used for managing
stormwater onsite.
Of note is that an option to build a storm water detention pond is currently being considered for
the Project and is under review. All storm water from the new development would be directed to
this pond for detention and infiltration. Under this scheme, water would only be discharged to
Ferry Reach during major storm events.
Storm Surge
As part of the coastal modelling effort, design for flood water levels and the associated flood loads
will be modelled in order to maintain a coastal protection solution for the airport. These will be
fully integrated within the overall airport layout and will respect the “Bermuda Image” as
presented in the Bermuda Plan 2008.
The specific mitigation measures to be considered will depend upon the results of the Storm Surge
Study, but an overview of applicable strategies may include:
•
•
•

Offshore structural mitigation measures:
Structural shoreline protection;
Soft protection measures (reduction of wave energy); and
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•

Flood-proofing structures; relocation of sensitive airport facilities.

The most appropriate storm surge mitigation strategies will be selected in collaboration with the
relevant stakeholders.
2.3.12 Sewerage (Including Aircraft Liquid Waste)
A modular packaged sewage treatment plant is proposed, located northeast of Apron II, including
sewage collection and effluent disposal systems. The Plant will be sized to the 2028 forecast in the
initial development, with the ability to expand based on the 2040 forecasts.
Treated water will also be used for toilet flushing; any excess will be discharged to an on-site
boreholes.
Aircraft Liquid Waste (Bluewater):
Aircraft lavatory water (blue water) will be collected and discharged into the sanitary
treatment system. Discharge will be controlled so that the blue water is sufficiently diluted
by sanitary flow.
 The location of the blue water equalization tank will be next to the sewage treatment
plant.


2.3.13 Potable Water Treatment
The current potable water system at the Passenger Terminal Building consists of seven rainwater
harvesting (catchment) tanks designated A to G. All existing air terminal tanks except for A and G
may be decommissioned as part of the transition to the new Passenger Terminal Building. A and G
tanks could remain and be used for the remaining cargo area and the office building. A new water
treatment plant for domestic water (on site – sized to 2028 forecast in the initial development, but
with ability to expand to 2040 forecasts) will be installed. All water demand is predicated on the
Non-US and US Terminal Peak Hour Traffic with water demand expected to be 30 L/php (peak
hour passenger), including office and concession requirements. An estimated minimal volume of
potable water will be reserved for Ground Service Equipment servicing peak aircraft airside gate
traffic per day. Bermuda building codes require the capture and retention of rainwater, the
volume of water required to be retained will be discussed with the Planning Department.
2.3.14 Non-Potable Water System
The non-potable system at the new terminal will consider the use of treated effluents to supply
the system used for toilet flushing.
2.3.15 Fire Protection Water Supply System
The new Passenger Terminal Building fire protection requirements will be served by the new water
storage system. Appropriate pumps will be sized to supply the required fire flow requirements for
the building systems along with an external hydrant system in compliance with NFPA 415.
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2.3.16 Solid Waste Management
The Department of Airport Operations currently manages solid waste through an on-site trash
compactor located adjacent to Gate 102. It is proposed to re-use the existing trash compactor and
integrate waste management practices in conjunction with the Department of Airport Operations.
Proper operational procedures to ensure that international waste is being properly segregated will
be implemented. All international waste will be delivered to an existing incinerator on the island.
On-site incineration is not considered as a part of the project.
2.3.17 Power and Communications
The existing BELCO transformer at Gate #103 will need to be relocated. The new program
proposes a switch-over strategy from the existing power source to a new one being built for the
Passenger Terminal Building development to support continued airport operations. This work is
being coordinated with BELCO, who has committed to upgrading the power infrastructure outside
the limits of the airport to support the new development. A new BELCO transformer station will
be constructed in a new location based on a master planned location adjacent to the new terminal
building.
Communication cables are also located onsite and will need to be re-routed and coordinated with
the building Information Technology systems and the telephone company. Ultimately,
construction strategy/staging plans will be developed to ensure no or minimal disruption to
airport operations.
2.3.18 Airport Roadway Systems
All transportation systems and technical specifications which are a part of the landside
development plans will comply with the Bermuda Ministry of Tourism, Development and
Transport and/or the relevant (US, UK, CAN) standard applicable, including design and operating
speeds, number of lanes and lane widths.
2.3.19 Parking Facility Requirements
Passenger Terminal Building landside parking will address:

A parking curb for buses and shuttles.

A short-term parking lot for public vehicles.

A parking lot for taxis and limousines (to be located at the existing terminal building).

A ‘cell phone’ lot for pubic vehicles (to be located at the existing terminal building).

Bicycle parking plus scooter parking.

Parking for management personnel adjacent to the terminal.
Supplementary parking for employees, government personnel and public long-term parking will
use refurbished facilities at the existing (decommissioned terminal).

2.4

DECOMMISSIONING

The majority of the existing terminal will be decommissioned once the new terminal commences
operations, and will be potentially used for airport operations and office space. The current fuel
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hydrant line servicing the existing terminal building apron will also need to be partially
decommissioned where aircraft stands are abandoned or re-purposed.

2.5

POTENTIAL FUTURE WORKS

Although not directly related to the proposed terminal redevelopment, there are additional
airport works that may occur in a 5-10 year timeline after the terminal construction commences.
These works could potentially include the following:
a) Wave action is undermining land retained by sheet pilings located to the east of Apron VI and is
gradually washing it away. Due to the proximity of the runway / taxiway to this area of sheet
piling, it will need to be replaced and possibly further protected by a cathodic protection system or
a sea wall constructed from granite blocks.
b) There may also be a future requirement to extend the southern boundary of the airport into
Castle Harbour between Aprons V and VI to provide an additional buffer area between the runway
and the ocean as required in International Civil Aviation Organization (ICAO) stipulations.
It is envisaged that given the current uncertain nature of these works, the development of an
addendum to the current EIA or the development of a stand-alone study could be undertaken
when these works are confirmed.
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L.F. WADE INTERNATIONAL AIRPORT
REDEVELOPMENT PROJECT
ABOUT THE PROJECT

The Bermuda Government is proposing the Airport Redevelopment Project (ARP) to build a
new passenger terminal building at the L.F. Wade International Airport (the Airport).
The Project includes the construction and operation of a new terminal at a different site
within the airport grounds. Also included is: the construction and operation of additional
apron space, the installation of apron lighting systems, modifications to taxiway
interconnects and interface, the installation and operation of a new aircraft hydrant
refuelling system, and the de-commissioning of the majority of the existing terminal, the
remainder of which may be used for airport operations and office space. The Project would
meet modern safety standards and growing demand for passenger capacity, which cannot
be achieved by modifying the existing terminal.
The Bermuda Government, the owner of the Airport, has identified the Canadian
Commercial Corporation and their sub-contractor Aecon to finance, construct and operate
the Project over a 30-year concession period.

PROJECT SCHEDULE

Environmental Assessment Process: Q4 2015 to Q3 2016
Financial Close: Q4 2016
Construction Commencement: Q4 2016
Complete Detailed Design: Q3 2017
New Terminal Opening Day: Q1 2020

The Project will require approximately 40 months to construct. Every attempt will be made to
recruit qualified local personnel wherever practical to do so.

ENVIRONMENTAL ASSESSMENT PROCESS

The Bermuda Government requires that an environmental impact assessment (including
socio-economic impact assessment) be done for the proposed Project. The environmental
impact assessment is a study of the Project and its potential impacts on the environment and
people of Bermuda, used to inform the decision-making process.

The environmental assessment steps are:

The regulator’s approval process takes approximately 9 weeks and includes a 14-day public
review period. Construction of the Project cannot commence until all approvals are in
place.
Public participation is an essential component of an environmental impact assessment and
occurs throughout the process. It provides stakeholders opportunities to have input into
project-related decisions.

POTENTIAL PROJECT IMPACTS

Through consultations to date, review of Project documents and experience of other similar
projects, we have identified a preliminary list of potential effects that will be assessed for the
Project:
•
•
•
•
•
•
•
•

Employment and procurement opportunities
Business development opportunities
Fiscal effects
Sector economic opportunities (tourism, trade, business)
Foreign workforce effects (accommodation/services, spending, culture, conflict)
Health effects
Increased traffic
Visual landscape and light, traffic, noise, and effects of these on people in the Project
area

•
•
•
•
•
•
•
•
•
•
•

Effects on livelihoods, including any use of affected land and marine resources
Changes to infrastructure and services
Changes to recreational use of nearby land
Effects to land and and waterfront use and planning
Effects to marine and terrestrial resources
Air quality, including dust
Soil quality
Groundwater quality
Marine sediment and water quality
Public and worker health and safety
Changes to heritage / cultural resources and values

This list will be refined based on input received during public consultations.

YOUR PARTICIPATION IN THE ENVIRONMENTAL ASSESSMENT
PROCESS
We welcome your input! You are invited to submit your comments, questions and concerns
to AECON at any time with respect to the Project and to Bermuda Environmental
Consultants or LAS Int’l Consulting with respect to the Environmental Assessment process. We
will also continue to seek your feedback at other stages throughout the environmental
impact assessment and afterward. We look forward to your participation in the Project.

WHO TO CONTACT ABOUT THIS PROJECT
For Project related information:
Aecon General Information Contact
Ken Hassard
E-mail: khassard@aecon.com
For Environmental Assessment information:
Bermuda Environmental Consulting
Annie Glasspool
E-mail: annie@environmentbda.com
Telephone: 441 400 5990 ext.21

Media Contact
Elizabeth Tee
Troncossi Public Relations
E-mail: liz@troncossi.bm
Telephone: 441 292 5838
LAS Int’l Consulting
Graeme Smith
E-mail: gsmith@lasintlconsulting.com
Telephone: 403 770 4123

TABLE D1
Scoping Consultation Meetings – Government and Technical Officers
Government and Technical Officers
February 1, 2016 - Bermuda Aquarium, Museum and Zoo
45 representatives from 25 departments/ministries
Department of Planning:
•

Vicki Pereira, Senior Planning Officer ,
Development Management

•

Gordon Ness, Building Control Officer

•

Richard Lowry, Heritage Officer

•

Julie Marshall, Senior Planning Officer,
Forward Planning

•

Yolanda Bashir, Assistant Planner

Department of Environmental Protection:

Bermuda Land Development Corporation:
•

Francis Mussendon, CEO

Public Transportation Board:
•

Jonelle Christopher, Acting Director

Ministry of Tourism and Transport:
•

Stacey Evans, Regulation and Policy

KPMG:
•

Lori Rockhead, Senior Manager, Advisory

Bermuda Economic Development Corp.:

•

Geoff Smith, Environmental Engineer

•

Erica Smith

•

Jonathan Nisbett, Government Vet

•

Raymond Lambert, St. George’s BEDC

Department of Conservation Services:
•

Sarah Manuel, Marine Conservation
Officer

•
•
•

Jeremy Madeiros, Senior Terrestrial

•

Department of Workforce Development:
George Outerbridge, Director

Peter Drew, Terrestrial Conservation

•

Pandora Glasford, Training Manager

Officer

•

Allen Richardson, Training and

Philippe Rouja, Historic Wrecks Officer
Kirk Outerbridge, Acting Chief Engineer

•

Richard Crossley, Structural engineer

•

Keith Masser, Highways Engineer

Department of Environmental Health:
Susan Hill-Davidson, Environmental
Health Officer
Armell Thomas, Senior Environmental

Assessment Officer
•

Yuri Lightbourne,, Occupational Health
and Safety Officer)

HM Customs:
•

Tracey Kelly, Assistant Collector

Bermuda Fire and Rescue Service:
•

•

•

Jackie Horsfield, Commercial Manager

•

Donald Gray

Department of Energy:
•

Jeane Nikolai, Director

James Welch, Standards and
Enforcement Officer

Department of Community and Cultural Affairs:
•

Heather Whalen, Director

Department of Sustainable Development:
•

Nicki O’Leary, Sustainable Development
Officer

Bermuda Tourism Authority:
•

Roland Burrows

•

Kyle James

Department of Youth, Sport and Recreation:
•

Aaron Denkins, Lieutenant

Department of Airport Operations:

Kenneth Bartram, Training and
Assessment Officer

Health Officer
•

Lisa Reed, Executive Officer

•

•

•

Human Rights:

Conservation Officer

Works and Engineering:

•

Officer

Jamal Hart, Property Development
Officer

National Security:
•

Steve Cosham, Police Inspector seconded
to the Ministry of National Security

National Office for Seniors & Physically
Challenged:

Government and Technical Officers
February 1, 2016 - Bermuda Aquarium, Museum and Zoo
45 representatives from 25 departments/ministries
•

Bermuda Post Office:
•

Keith Simmons, Accessibility Office

Bermuda Police Service:

Samuel Brangman, Manager, Mail

•

Processing and Operations

Lyndon Raynor, Acting Inspector

Ministry of Health
•

Keith Simmons

December 10, 2016
Sustainable Development Unit, Government of

Bermuda Tourism Authority
•

Bermuda
•

Lynniece Warren

•

Nicola O’Leary

Erin Smith

Bermuda Economic Development Corporation
•

Erica R Smith

TABLE D2
Scoping Consultation Meetings – Non-Governmental Organizations
Non-Governmental Organizations
February 1, 2016 - Bermuda Aquarium, Museum and Zoo
11 participants / 9 organizations
Jonathan Starling, GreenRock
Lawrence Doughty, Bermuda National Trust
Ronnie Chameau
Richard Winchell, Assn of Bermuda Insurance Companies / BDA Zoological Society
Michel Chameau
Geoffrey Rothwell, Bermuda College
Stuart Hayward, BEST
Anne Hyde, Keep Bermuda Beautiful
David Wingate, BDA Audubon
Martha Dismont, Family Center
Myra Virgil, BDA Community Foundation
Lawrence Doughty, Bermuda National Trust
Richard Winsell, Association of Bermuda Insurance Companies / Bermuda Zoological Society
Martha Dismont, Family Centre
December 9, 2016
Quinell Francis, Mayor St. George
Claudette Flemming, Age Concern
Lunniece Warren, Sustainable Development Unit, Government of Bermuda
Martha Dismont, Family Centre
Dennis Fagundo, Chamber of Commerce, Construction Contractor

Non-Governmental Organizations
February 1, 2016 - Bermuda Aquarium, Museum and Zoo
11 participants / 9 organizations

TABLE D3
Scoping Consultation Meetings – Airport Industry
Airport Industry Stakeholders
February 3, 2016, BEC Offices
Jerry Smith, Bermuda Taxi Owner’s Association
February 5, 2016, BEC Offices
Sallie Singleton, British Airways, Public Relations Consultant
Marianne Wilcox, British Airways, Manager
Wayne Edwards, Bermuda Security Group, Chief Operating Officer
Kareem Richardson, Bermuda Security Group, Contract Manager
Rebecca Martin, Asst mgr. Pulp and Circumstance
Maria Darby, Mgr. Pulp and Circumstance
Kevin Pilgrim, I Hope Global digital advertising
Theo Klimatsidas CEO International Bonded Couriers (IBC)
Kevin D. Smith, VP Operations IBC
JP Rouja, Look Bermuda
December 11, 2016
Chris Pendle, Customs
Howard Tucker, American Airlines
Tracey Kelly, Customs
Charles Gosling, BDF
Eugene Ball, Cedar Aviation
Teresa Chatfield, MEF Limited
Nicola Russo, La Trattoria Airport Restaurants
Wendell Burchall, Department of Airport Operations
Herman Tucker, Bermuda Security Limited
Tofari Outerbridge, Bermuda Island Taxi
Francis Mussenden, Bermuda Land Development Corporation
Laura Becker, SITA
Jamie Sapsford, BAS-SERCO Limited
Ron-Michel Davis, Department of Immigration
Dr Dannette Ming, Department of Immigration
Michael Soares, IT Office
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1. INTRODUCTION
1.1

Purpose

The purpose of this document is to identify for the Bermuda Department of Planning and for
the public, the information required for the Environmental Impact Assessment (EIA) for the
proposed redevelopment of the L.F. Wade International Airport. The proponent(s) will prepare
and submit an Environmental Impact Statement (EIS) that examines the environmental
impacts of the construction, operation and partial decommissioning of the existing terminal of
the proposed terminal redevelopment, hereafter referred to as the “Project”. The proposed
Project includes the following, given that the current terminal has reached the end of its
operational life:
•

The construction of a new terminal building and additional apron space, the
installation of apron lighting systems, and modifications to taxiway interconnects and
interface;

•

The operations and maintenance of the L.F. Wade International Airport over a 30 year
concession period; and

•

The decommissioning of the majority of the existing terminal once the new terminal
commences operations. What is left of the terminal building could be potentially used
for airport operations and office space. The current fuel hydrant line servicing the
existing terminal building apron will also need to be partially decommissioned where
aircraft stands are abandoned or re-purposed.

The site selected for the terminal redevelopment is located on the extreme western end of the
current airport site on St. David’s island, approximately 1.5 km south of the Town of St. George
and 10 km north-east of Hamilton. The current airport site is approximately 217 hectares in
size, with approximately 10 ha set aside for the proposed redevelopment site. The property
itself varies from approximately 3-7 m above sea level (masl).

1.2

Scope Of Environmental Impact Assessment

The EIA will be carried out in general accordance with Bermudian guidelines as outlined in GN
106 (Department of Planning, 2010). The EIA report will:
a) Assist the public and government to understand the environmental consequences of
the proposed terminal redevelopment, operation and partial decommissioning of the
existing terminal;
b) Assist the Planning Department in making its decision regarding the Project;
c) Assist the Proponent in the design and development of the Project;
d) Present impact predictions for positive and negative, cumulative and residual impacts;
e) Discuss proposed mitigation measures, protection plans, monitoring programs,
consultation plans and other follow-up actions related to proposed activities,
environmental performance objectives and anticipated regulatory requirements;
f)

Include tables that cross-reference the report (subsections) to the EIA Terms of
Reference (TOR), to demonstrate concordance with the TOR; and

g) Include non-technical a summary of the EIA report.
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2. PROJECT OVERVIEW
2.1

The Proponent

The EIA will include:
a) The name of the proponent;
b) The name of the legal entity that will develop, manage and operate the Project;
c) Details on the proponent;
d) A brief history of the proponent operations including experience and existing activities;
and
e) An overview of the proposed Project.

2.2

The Project Area and EIA Study Area(s)

The project area will include all lands subject to direct disturbance from the Project and
associated infrastructure, including access and utility corridors. For the project area, provide:
a) The legal land description;
b) The boundaries of the proposed development area;
c) A map that identifies the locations of all proposed development activities; and
d) A map showing the area proposed to be disturbed in relation to existing topographic
features, including any protected areas and marine waterbodies.
Study areas for the EIA report will include the project area and other areas based on individual
environmental components where an effect from the proposed development can reasonably
be expected. For the study areas, provide:
a) The rationale used to define local and regional study areas (LSA and RSA), considering
the location and range of probable project and cumulative impacts; and
b) Illustrate boundaries and identify local and regional study areas chosen to assess
impacts on maps of appropriate scale.

2.3

Development Schedule and Estimated Project Cost

Include a development schedule outlining the proposed phasing and sequencing of
components, including:
a) Pre-construction;
b) Construction;
c) Operation; and
d) Partial decommissioning of the existing terminal.
Include an estimated Project cost.
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2.4

Project Need and Alternatives Considered

Discuss the need for the Project and alternatives considered including the following:
a) Review the need for the Project;
b) Review alternative options for meeting the need; and
c) Discuss reasons for not selecting any identified alternatives.

2.5

Institutional and Legal Framework

The EIA will:
a) Identify the environmental and other specific regulatory approvals and legislation that
are applicable to the Project at national and international levels; and
b) Identify government policies and planning initiatives pertinent to the Project and
discuss their implications.

2.6

EIA Summary

A non-technical summary of the EIA report will be provided, including:
a) A summary of the Project Description;
b) The baseline conditions in the study area(s);
c) Activities and components of the Project that are anticipated to influence
environmental conditions;
d) Positive, negative, residual and cumulative impacts;
e) A summary of proposed mitigation measures and management plans; and
f)

The public consultation undertaken.

3. PROJECT DESCRIPTION
Describe activities and components of the Project. Obtain sufficient scope and detail in the
Project Description information to allow for an adequate assessment of the environmental
impacts.

3.1

Existing Facilities

Include a description of existing site facilities to provide context for the proposed
redevelopment activities.
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3.2

Site Development

Describe the terminal development, aprons, infrastructure facilities and waste management
components of the Project, and:
a) Provide a map showing any existing infrastructure and the location of the proposed
terminal and ancillary facilities;
b) Provide a description of development required for:
i)

Terminal and auxiliary facilities,

ii) Service infrastructure, and
iii) Utilities and other site preparation activities.
c) Provide a description of temporary and permanent facilities and their locations;
d) Provide a description of construction activities; and
e) Provide a description of operations activities.

3.3

Equipment and Materials

Provide information with respect to equipment and material requirements for construction as
follows:
a) Indicate the types, quantities and sources of materials required; and
b) Indicate the types of equipment required.

3.4

Infrastructure and Transportation

Describe and locate on maps of appropriate scales the infrastructure and access requirements
for the Project, and:
a) Describe road access to and within the project area;
b) Identify sites for aggregate delivery and laydown;
c) Describe fuel requirements for construction activities and indicate fuel storage
locations; and
d) Describe any marine access required (with appropriate maps).

3.5

Water Supply, Water Management and Wastewater Management

3.5.1

Water Supply

Describe the water supply requirements for the Project, including but not limited to the
following:
a) The process, potable and non-potable water requirements and sources for
construction, normal and emergency operating situations; and
b) Quantities required for construction and operations.
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3.5.2

Water Management

Provide information on the following:
a) Measures considered for stormwater management during construction activities;
b) Factors considered in the design of stormwater and potable water systems;
c) Factors considered for reducing contaminant loads in stormwater discharge during
operations;
d) Measures for managing storm surge; and
e) Measures for ensuring efficient use of water including alternatives to reduce potable
water consumption such as water use minimization, recycling, conservation, irrigation.
3.5.3

Wastewater Management

Provide information on wastewater management, including but not limited to the following:
a) Details on how wastewater will be managed for the construction workforce;
b) Source, quantity and composition of wastewater from the proposed facilities; and
c) On-site treatment and disposal methods considered for wastewater during the
operations phase.

3.6

Waste Management

Include details on the following:
a) Waste storage locations for construction and operations (common, construction
debris, hazardous, etc.);
b) Waste management facilities to be installed;
c) On-site measures for the sorting and segregation of waste; and
d) Information on the final disposal of solid waste.

3.7

Power and Communications

Describe the power and communications requirements for the Project, including the amount
and source of energy required for construction and operations.

3.8

Sustainability Initiatives

Provide information on sustainability initiatives included in the design of the Project.

Terms of Reference

Page 5

3.9

Partial Decommissioning of the Existing Terminal

Provide information on decommissioning activities with respect to the existing terminal and
any existing elements of the fuelling hydrants that may not be used in the future, including
timelines, and:
a) Details on infrastructure to de decommissioned and the approach;
b) Future use of remaining facilities;
c) Details on waste types and estimated waste quantities generated as part of the
demolition activities;
d) Details on how waste will be classified and temporarily stored;
e) Details on waste transport and final disposal of waste streams; and
f)

Expected workforce requirements.

4. ENVIRONMENTAL ASSESSMENT – OVERALL REQUIREMENTS
4.1

Assessment Requirements

Discuss the methods, criteria and assumptions used in the Project EIA process, and:
a) Provide information on the environmental resources that could be affected by the
construction and operations of the Project along with the partial decommissioning of
the existing terminal. Provide a sufficient base for the prediction of positive and
negative impacts and the extent to which negative impacts may be mitigated by
planning, engineering controls, construction techniques, and operational practices;
b) Discuss the sources of information used in the assessment including a summary of
previously conducted studies related to the Project. Information sources may include
literature and previous environmental and geoscience studies for the general area,
operating experience from existing airport operations, industry study groups and
government sources. Identify any limitations or deficiencies that the information may
place on the analysis or conclusions in the EIA report. Discuss how these limitations or
deficiencies will be addressed within the EIA report;
c) Describe the scoping process used to select and rationalize the environmental issues.
Where required, undertake studies and investigations to obtain additional information
for establishing a sound baseline in the study area(s). From a broad based examination
of all information available, describe and rationalize the selection of environmental
issues examined; and
d) For each environmental parameter:
i)

Describe baseline conditions;

ii) Describe the nature and significance of the environmental impacts associated
with the development activities; and
iii) Present plans to avoid, mitigate, remediate and/or compensate negative
impacts, and enhance benefits, and discuss the key elements of such plans.
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4.2

Cumulative Environmental Impacts

Identify project developments that exist or are reasonably foreseeable and that may interact
with this project’s activities to cause cumulative impacts.
The proponent will assess cumulative environmental impacts of the Project including:
a) Define the spatial and temporal study area boundaries and provide the rationale for
assumptions used to define those boundaries for each environmental component
examined; and
b) Explain the approach and methods used to identify and assess cumulative impacts.

5. PROPOSED EIA TABLE OF CONTENTS
The EIA will include the following sections and content:
Executive Summary
1. Introduction
1.1. Organization of the Report
1.2. Project Background
1.2.1. Site Location and Description
1.2.2. Land Use and Planning Context
1.3. Objectives of the study
1.4. Scope of the study
1.5. Data Gathering Methodologies and Sources of Information
1.5.1. Climate and Meteorology
1.5.2. Geology and Sediments (Soils)
1.5.3. Hydrology and Hydrogeology
1.5.4. Marine Water Quality
1.5.5. Marine Sediment Quality
1.5.6. Air Quality
1.5.7. Noise
1.5.8. Biology
1.5.8.1.

Terrestrial

1.5.8.2.

Marine

1.5.9. Traffic
1.5.10. Impact Assessment Methodologies
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2. Institutional and Legal Framework
2.1. Applicable National Laws and Regulations
2.1.1.

National Environmental Laws

2.1.2.

Labour Laws

2.1.3. Laws Governing Aviation
2.1.4. Air Quality
2.1.5. Noise
2.1.6. Water Quality
2.1.7. Soil Quality
2.1.8. Marine Environment
2.1.9. Waste Management and Disposal
2.2. EIA Guidelines
2.3. Health and Safety Laws and Regulations
2.4. Permitting and Approvals
3. Project Description
3.1. Project Proponents
3.2. Project Time Schedules
3.3. Project Costs
3.4. Construction
3.5. Operations
3.6. Decommissioning
3.7. Subsequent Phases
4. Analysis of Alternatives
4.1. Development Scenarios
4.2. Terminal Siting Alternatives
4.3. Design Alternatives
4.4. Construction Alternatives
5. Study Area
5.1. Local Study Area
5.2. Regional Study Area
6. Base Line
6.1. Physical Component
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6.1.1. Climate and Weather
6.1.2. Geology and Sediments
6.1.3. Hydrology and Hydrogeology
6.1.4. Marine Water Quality
6.1.5. Marine Sediments Quality
6.1.6. Air Quality
6.1.7. Noise
6.1.8. Energy and Waste
6.1.9.Traffic
6.1.10. Visual Resources
6.2. Biological Component
6.2.1. Terrestrial Flora
6.2.1.1.

Endemic Species

6.2.1.2.

Native Species

6.2.1.3.

Introduced Species

6.2.1.4.

Rare and Endangered Species

6.2.2. Terrestrial Fauna
6.2.2.1.

Mammals

6.2.2.2.

Amphibians

6.2.2.3.

Reptiles

6.2.2.4.

Birds

6.2.3. Marine Biology
6.2.3.1.

Ecosystems

6.2.3.2.

Benthic habitat

6.2.3.3.

Corals

6.2.3.4.

Sea grasses

6.2.3.5.

Calcareous shelled species

6.2.3.6.

Green Algae and other Macro Algae

6.2.3.7.

Macroinvertebrates

6.2.3.8.

Fish: Estimates of Fish Abundance and Diversity

6.2.3.9.

Mammals

6.2.3.10.

Herpetology (turtles)

7. Impact Assessment
7.1. Impact Matrices
7.2. Analysis of Impacts
Terms of Reference

Page 9

7.3. Residual Impacts
7.4. Cumulative Impacts
8. Hazard Assessment
9. Public Consultation
10. Environmental Management Plan

6. EIA DISCIPLINE SPECIFIC REQUIREMENTS
6.1

Air Quality and Noise

Discuss existing air quality and noise conditions. Discuss changes anticipated as a result of the
Project’s proposed emissions. Identify components of the Project that will affect air quality and
noise from local and regional perspectives, and:
a) Discuss appropriate air quality parameters such as: total suspended particulate (TSP),
inhalable particulate (PM 10 ), respirable particulate (PM 2.5 ), nitrogen oxides (NO x ),
sulphur dioxide (SO 2 ) and carbon monoxide (CO);
b) Discuss any expected changes to pollutant/particulate levels, comparing baseline
conditions to the future impacts to determine the net impact of the development;
c) Identify the potential for reduced air quality resulting from the Project and discuss any
implications of the expected air quality for environmental protection and public
health;
d) Describe how air quality impacts resulting from the Project will be mitigated, if
applicable;
e) Identify components of the Project that have the potential for creating increased noise
levels and discuss the implications and measures to mitigate;
f)

Discuss noise according to the requirements outlined in FAA and IATA standards; and

g) Provide the following:
i)

quantification of existing and baseline conditions,

ii) characterization of noise sources,
iii) environmental noise propagation modelling and impact assessment, and
iv) any proposed mitigation measures.

6.2

Geology and Sediments (Soils)

Provide the regional and local geological and terrain conditions, including the following:
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a) Describe superficial geology including surface topography of the study area, fill
material and the bedrock;
b) Describe the near surface sediment types and their distribution in the Project footprint
and local study area;
c) Determine near surface sediment (soil) quality, including baseline concentrations of
major ions, metals and hydrocarbon compounds, based on collection and analysis of
two (2) soil samples in the project area to complement 28 soil samples collected as
part of the recent geotechnical investigation; and
d) Identify erosion sensitive sediments and discuss potential impacts of the Project on
these sediments including mitigative actions.

6.3

Groundwater, Surface and Marine Water and Sediments

6.3.1

Groundwater (Fresh/Brackish Water Lens and Intruded Sea Water)

Describe the regional hydrogeological setting.
Describe baseline groundwater conditions in the study area(s) based on data from previous
hydrogeological studies in the area of the airport and from wells at the airport available for
monitoring and sampling at the time of this study, including the following:
a) Depth to water table;
b) Aquifer geology, lithology and properties;
c) Groundwater gradient and flow direction (provide map);
d) Groundwater connection and interaction with surrounding and underlying ocean
water;
e) Groundwater chemistry in the area of the airport, including baseline concentrations of
major ions, metals and hydrocarbon compounds from existing data sets;
f)

Inventory of groundwater supply wells, wastewater disposal wells and groundwater
monitoring wells; and

g) Groundwater uses.
Describe potential impacts during project construction and operations and partial
decommissioning of the existing terminal on groundwater in LSA with respect to:
a) Changes in groundwater quality, quantity and flow;
b) Inter-relationship between groundwater and ocean water in terms of changes in
groundwater and ocean water quality;
c) Implications for terrestrial vegetation and wildlife and aquatic fish and biota; and
d) Groundwater users.
Describe management plans, mitigation measures, monitoring and response strategies (in the
event of potential contamination from wastes or fuel spills) that will be implemented to
minimize any adverse impacts.
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6.3.2

Hydrology and Surface Water Quality

Describe the regional hydrological setting and the area and boundaries of the watershed in
which the project area occurs and the LSA (provide map).
Describe baseline surface hydrology conditions in the LSA, including the following:
a) Ground surface conditions, including topography and description of areas and features
that impede run-off or allow infiltration (provide map);
b) Surface water bodies (including ponds, wetlands, mangrove swamps);
c) Surface water uses;
d) Drainage features;
e) Stormwater drainage system, including any ditches, channels and storm sewers
(provide map), in terms of source, volume, and seasonal timing during the
construction and operations of the Project;
f)

Stormwater discharge quality, including baseline concentrations of major ions, metals
and hydrocarbon compounds, based on collection and laboratory analysis of two (2)
samples taken from existing stormwater drains;

g) Sedimentation and erosion;
h) Sources, discharge points (to ocean or harbour), and quantity of surface run-off and
stormwater discharge system water; and
i)

Estimated water inflow volumes (precipitation) and outflow volumes (evaporation,
evapotranspiration, infiltration and run-off).

Describe potential impacts during project construction and operations and partial
decommissioning of the existing terminal on LSA hydrology with respect to:
a) Changes to surface water bodies and drainage;
b) Changes to water run-off, capture and infiltration;
c) Changes to sedimentation and erosion;
d) Changes to source, discharge point, quantity and quality of surface run-off and
stormwater drainage system water;
e) Implications to ocean water and sediment quality due to discharge of surface run-off
and stormwater drainage system water;
f)

Implications for terrestrial vegetation and wildlife and marine fish and biota; and

g) Surface water users.
Describe management plans, mitigation measures, monitoring and response strategies that
will be implemented to minimize any adverse impacts.
6.3.3

Marine Water and Sediment Quality

Describe the baseline marine water and sediment quality in the EIA study area, including but
not limited to the following:
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a) Components within construction and operations and the partial decommissioning of
the existing terminal that may influence marine water and sediment quality;
b) Marine water quality, including the collection and laboratory analysis of five (5)
samples to determine baseline concentrations of major ions, metals, microbiological
and hydrocarbon compounds;
c) Marine sediment quality, including the collection and laboratory analysis of four (4)
samples around proposed stormwater discharge points to determine baseline
concentrations of major ions, metals and hydrocarbon compounds as well as benthic
(biotic) monitoring;
d) Potential impacts of the Project on marine water and sediment quality within the EIA
study area;
e) The significance of the impacts on marine water and sediment quality affected by the
Project and their implications for other environmental resources including:
i)

Bird habitat,

ii) Marine resources (fish and other aquatic biota).
f)

6.4

Proposed mitigation and monitoring measures during the construction and operation
phases of the Project.

Marine Biology

Describe the main marine biological resources (e.g., seagrasses, fish, benthic invertebrates
including corals, reptiles) occurring within the study area(s), including:
a) Review previous and proposed studies on fish and marine resources in the local study
area and identify the presence of any species of concern (national or international);
b) Review implications of any construction and operation activities in the study area(s)
for marine biological resources and habitat, e.g. including how changes in water
quality may affect these resources and habitats; and
c) Suggest mitigation measures that will be implemented to prevent or minimize any
anticipated adverse impacts.
6.4.1

Biodiversity Considerations

Discuss biodiversity potential in marine ecosystems that may be impacted by the Project, and:
a) Within selected taxonomic groups, discuss the likely presence and abundance of
species in the EIA study area;
b) Identify any ecological units which may have significant biodiversity potential; and
c) Discuss the contribution of the Project to any anticipated changes in high potential
ecological units, including measures to minimize such changes.
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6.5

Terrestrial Biology

6.5.1

Flora

Map and describe vegetation communities in the project area, and:
a) Map and describe any wetlands (mangrove) in the study area(s);
b) Discuss the vegetation communities in consideration of their potential to support rare
or endangered plant species or communities of restricted distribution;
c) Identify and verify the presence of species of rare plants and the vegetation
communities where they are found, using reliable survey methods. Discuss any
potential impacts the Project may have on rare plants;
d) Where vegetation communities are identified as rare, or where a significant
percentage of a specific type may be affected by the Project, describe their regional
significance;
e) Identify the amount of vegetation to be disturbed during construction and operations
of the Project;
f)

Discuss temporary (include timeframe) and permanent changes to vegetation and
wetland communities; and

g) Provide a mitigation strategy that will minimize project impacts in the study area(s).
Identify any setbacks proposed around environmentally sensitive areas.
6.5.2

Fauna

Describe the existing wildlife species (amphibians, reptiles and birds), their use and potential
use of habitats and the anticipated changes to wildlife and habitat in the relevant study area.
Specifically:
a) Discuss significant local habitat;
b) Assess and discuss potential adverse impacts on wildlife, wildlife habitat use, habitat
quality and quantity during the development and operation phases of the Project.
Consider the following:
i)

Abandonment, loss, fragmentation or alteration of habitat,

ii) Obstructions to daily or seasonal movements,
iii) Noise,
iv) Lighting,
v) Mortality due to improved or altered access, and
vi) Other potential impacts to wildlife (e.g., health, body condition and
reproductive success) as a result of changes to air, water and soil quality.
Discuss any potential for bioaccumulation of contaminants in the food chain
affecting wildlife health.
c) Map the changes in habitat anticipated from the Project and other planned activities
in the study area;
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d) Identify mitigation measures that will be implemented to reduce impacts; and
e) Identify residual impacts to wildlife and wildlife habitat and discuss their significance
in the context of local and regional wildlife populations and habitats.
6.5.3

Biodiversity Considerations

Discuss biodiversity potential in terrestrial ecosystems that may be impacted by the Project,
and:
a) Within selected taxonomic groups, discuss the likely presence and abundance of
species in the EIA study area;
b) Identify any ecological units which may have significant biodiversity potential; and
c) Discuss the contribution of the Project to any anticipated changes in high potential
ecological units, including measures to minimize such changes.

6.6

Hazard Assessment

Provide a discussion of the local and regional hazards, including but not limited to:
a) Hurricanes/storm surge/flooding;
b) Tsunamis;
c) Climate change (sea level rise);
d) Seismic;
e) Wildlife hazards;
f)

6.7

Other hazards.

Worker and Public Health and Safety

Describe those aspects of the Project that may have implications for public health and provide
the following:
a) Discuss the potential for changes to water quality, air quality, sediment (soil) quality;
b) Describe the potential for contamination of fish by stormwater discharges relative to
fish consumption guidelines;
c) Identify and discuss potential health and safety impacts due to higher regional traffic
volumes and the increased risk of accidental leaks and spills;
d) Discuss mitigation plans that will be implemented to ensure workforce and public
safety during construction and operation of the Project. Include prevention and safety
measures for accidental release or spill of chemicals to the environment and failures of
structures retaining fluid wastes or fuels; and
e) Document health and safety concerns raised by stakeholders during consultation on
the Project.
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6.8

Energy and Waste

Describe the local infrastructure available for providing energy to the Project during the
distinct phases, its capacity for supplying the Project and the potential pressures the Project
could place on that infrastructure.
Describe the local infrastructure available for receiving waste material from the Project during
the distinct phases, the capacity for receiving waste from the Project and the potential
pressures the Project could place on this infrastructure.

6.9

Traffic

As specified in GN108 Planning Policy Guidance Note on Traffic Impact Assessments and Traffic
Impact Statements, baseline conditions and future projections for traffic should be presented
to assess the impacts of additional traffic generated during construction and into operations.
Mitigation plans should be developed for adverse impacts. The results from this study will be
included in the EIS.

6.10

Visual and Landscape Considerations

There are no Bermuda standards or published guidance for visual impact assessments. The
significance of any identified impacts on the landscape resource, as well as the visual impact of
the development, will draw upon best practice guidelines. The existing natural landscape and
cultural features at or near the proposed development will be described as will the proposed
airport redevelopment features. Significant natural and cultural features of the area will be
identified and degree to which the proposed development may obstruct vistas of these will be
determined.
The visual impact will further be assessed by determining the scale of the impact to visual
receptors. This scale is generally regarded as a function of distance and angle of view between
the viewpoint and the proposed development location. The ‘visual envelope’ will be identified;
that is, the potential visibility of the proposed development, modified by structures that may
limit views. Key viewpoints identified to represent views of the site experienced by sensitive
receptors (eg. tourists and local residents) and located at varying distances and directions from
the site are preliminarily proposed as: Grotto Bay Hotel; Tucker’s Point Resort; Ferry Point
Park; Kindley Field Park; and BIOS. The potential visual dominance of the proposed
development on view sheds from these locations will then be predicted using photomontages
and/or a model. The change between the existing and predicted view will be assessed by; a) a
group of randomly selected individuals, and b) key stakeholders.
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6.11

Public Consultation

Describe discussions with:
a) Relevant government agencies;
b) Community groups;
c) Non-governmental organizations (NGOs);
d) Other potentially affected parties.
Document the public consultation program implemented for the Project including methods,
the type of information provided and the level and nature of response, and provide the
following:
a) Summary of the consultation process and show how public input was obtained and
addressed;
b) Document participation and attendance at each meeting; and
c) Describe and document the concerns and issues expressed by the public, the
proponent analysis of those concerns and issues, and the actions taken to address
those concerns and issues.

7. BASELINE STUDY - METHODOLOGIES
7.1

Physical Component Baseline

7.1.1

Climate and Meteorology

Available historic climate and meteorology information for the study area will be obtained
from the Bermuda Weather Service and incorporated into the report. The report will include
information such as temperature, rainfall, relative humidity, cloud cover, wind speed and
direction, evaporation and hours of sunlight.
7.1.2

Geology, Geomorphology, Hydrogeology and Hydrology

A review of existing information will be conducted for the sections related to Geology,
Geomorphology, Hydrogeology and Hydrology. Information will be obtained from internet
sources as well as the Museum of Natural History in Bermuda.
In addition, a geotechnical survey and other geoscience related studies have already been or
will be conducted at the proposed Project site. Relevant information pertaining to geology and
hydrogeology contained in these study reports will also be incorporated into the EIA and will
provide site-specific information.
7.1.3

Environmental Baseline

Soil, sediment and water samples will be shipped off-island to the USA to Eurofins Lancaster
Laboratories Environmental LLC (hereinafter Eurofins) based in Pennsylvania.
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a) Sediment (Soil) Quality
Given that an environmental soil sampling program has already been undertaken as part of the
recent site geotechnical survey, two (2) additional soil samples will be collected using a hand
auger to a depth of up to one metre below ground surface (mbgs) at selected locations around
the airport site as deemed appropriate.
Sample Collection - Metals:
Two composite samples for inorganic compounds and metals analysis will be taken from soil
borings using a hand auger. At each site, 5 samples from randomly selected locations in the
auger borings will be placed in a clean glass jar supplied by a certified laboratory (Eurofins),
mixed thoroughly and then a single subsample will be removed.
Parameters to be analyzed will include the following:
•

Antimony

•

Strontium

•

Aluminium

•

Thallium

•

Arsenic

•

Tin

•

Barium

•

Titanium

•

Beryllium

•

Vanadium

•

Boron

•

Zinc.

•

Cadmium

•

Chromium (total)

•

Chromium (hexavalent)

•

Cobalt

•

Copper

•

Iron

•

Lead

•

Magnesium

•

Manganese

•

Mercury

•

Molybdenum

•

Nickel

•

Phosphorus (total)

•

Potassium

•

Selenium

•

Silver

•

Sodium
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Sample Collection - Hydrocarbons:
Headspace Analysis: A photoionization detector (PID) will be used to detect total organic
vapours in a soil sample from each auger bore at each site.
Soil Samples: Separate soil samples for hydrocarbons analysis will also be collected and packed
in glass jars supplied by Eurofins.
Parameters to be analyzed will include the following:
•

TPH (purgeable – gasoline range) ;

•

TPH (extended carbon range: C6-C44);

•

GC/MS Volatile Organics (including halocarbons and oxygenates);

•

GC/MS Semi-Volatile Organics;

•

Phthalates;

•

Phenols (chlorinated and non-chlorinated);

•

PCBs.

Shipping:
The glass jars will be labelled, packed in Ziploc bags for shipping in a lined cooler with ice or an
ice substitute, and couriered to Eurofins. Samples will be kept at a stable temperature near
four (4) degrees Celsius. A temperature blank will be included. Samples will be collected and
transported under standard Chain of Custody procedures. Sample labels will indicate:
a) type of analysis;
b) name of facility;
c) monitoring point identification;
d) name of person collecting sample;
e) time and date the sample was collected; and
f)

name of preservative added, if applicable.

Results of the soil quality analysis will be compared to EPA standards "Soil Quality Guidelines Risk Based Screening Tables".
b) Marine Sediment Quality
Sediment Samples will be taken at three (3) proposed stormwater discharge points to provide
a base line for marine sediments around discharge points. Sediment samples will be used both
for quality and benthic (biotic) monitoring. Samples taken for chemical analysis will be
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transferred to proper laboratory provided containers, labelled and preserved with ice
substitute for travel and until reception by the laboratory.
Sample Collection:
A 2” diameter x 12” long PVC core will be used to collect sediment samples from the waters of
Ferry Reach. These will be extracted and the sediment core extruded into a glass jar provided
by Eurofins.
Shipping:
The glass jars will be labelled, packed in Ziploc bags for shipping in a lined cooler with ice or an
ice substitute, and couriered to Eurofins. Samples will be kept at a stable temperature near
four (4) degrees Celsius. A temperature blank will be included. Samples will be collected,
transported and collected under Chain of Custody. Sample labels will indicate:
a) type of analysis;
b) name of facility;
c) monitoring point identification;
d) name of person collecting sample;
e) time and date the sample was collected; and
f)

name of preservative added, if applicable

Results of sediment quality analysis will be compared to EPA standards. Parameters to be
analyzed could include a combination of the following:
Metals
•

Antimony

•

Iron

•

Aluminium

•

Lead

•

Arsenic

•

Magnesium

•

Barium

•

Manganese

•

Beryllium

•

Mercury

•

Boron

•

Molybdenum

•

Cadmium

•

Nickel

•

Chromium (total)

•

Phosphorus (total)

•

Chromium (hexavalent)

•

Potassium

•

Cobalt

•

Selenium

•

Copper

•

Silver
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•

Sodium

•

Titanium

•

Strontium

•

Vanadium

•

Thallium

•

Zinc

•

Tin

Hydrocarbons
•

TPH (purgeable – gasoline range);

•

TPH (extended carbon range – C6-C44);

•

GC/MS Volatile Organics (including halocarbons and oxygenates);

•

GC/MS Semi-Volatile Organics;

•

Phthalates;

•

Phenols (chlorinated and non-chlorinated);

•

PCBs.

Pesticides
c) Water Quality
Water samples will be taken in Ferry Reach and in existing stormwater drains for baseline
purposes. Six (6) monitoring points will be defined. In addition, four (4) groundwater samples will
be collected from currently existing monitoring wells at and around the airport Fuel Farm. Samples
will be transferred to proper containers (provided by the laboratory), labelled and preserved with
ice substitute until delivery to the laboratory.
Sample Collection:
Water samples will be collected using glass bottles.
Shipping:
The glass bottles will be labelled, packed in Ziploc bags for shipping in a lined cooler with ice or an
ice substitute, and couriered to Eurofins. Samples will be kept at a stable temperature near four
(4) degrees Celsius. A temperature blank will be included. Samples will be collected and
transported under standard Chain of Custody procedures. Sample labels will indicate:
a) type of analysis;
b) name of facility;
c) monitoring point identification;
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d) name of person collecting sample;
e) time and date the sample was collected;
f)

name of preservative added, if applicable.

Results of marine water quality analyses will be compared to EPA standards "Water Quality
Guidelines for the Protection of Aquatic Life - Marine". Results of stormwater discharge analyses
will be compared to relevant international guidelines from the World Bank. Groundwater analytic
results will be compared with EPA standards. Parameters to be analyzed could include the
following:
General Chemistry
•

Specific conductance

•

Hardness

•

pH

•

Total Dissolved Solids (TDS)

•

Total Suspended Solids (TSS)

•

Color

•

Odor

•

Turbidity

•

Nitrite/Nitrate as N

•

Ammonia as N

•

Alkalinity, total (as CaCO3)

•

Bicarbonate (as CaCO3)

•

Carbonate (as CaCO3)

•

Iron (ferrous and ferric)

•

Calcium

•

Magnesium

•

Potassium

•

Sodium

•

Chloride

•

Fluoride

•

Sulfate.
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Metals
•

Antimony

•

Aluminium

•

Arsenic

•

Barium

•

Beryllium

•

Boron

•

Cadmium

•

Chromium (total)

•

Chromium (hexavalent)

•

Cobalt

•

Copper

•

Iron

•

Lead

•

Magnesium

•

Manganese

•

Mercury

•

Molybdenum

•

Nickel

•

Phosphorus (total)

•

Potassium

•

Selenium

•

Silver

•

Sodium

•

Strontium

•

Thallium

•

Tin

•

Titanium

•

Vanadium

•

Zinc.

Microbiological
•

Total fecal coliform;

•

Heterotrophic plate count.

Hydrocarbons
•

TPH (purgeable – gasoline range);

•

TPH (extractable – diesel to oil range),

•

GC/MS Volatile Organics (including halocarbons and oxygenates);

•

GC/MS Semi-Volatile Organics;

•

Phthalates;

•

Phenols (chlorinated and non-chlorinated);

•

PCBs.

Pesticides
d) Air Quality
Existing air traffic, airside ground traffic and other ancillary air emissions at the site such as
generators, boilers, etc. will be modelled. In addition, there are baseline air quality data
available from local measurement programs. A suitable non-airport related background will be
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established based on this historic monitoring data and these values will be added to the
modelled air quality results. The parameters examined will include but will not necessarily be
limited to the following:
•

Total Suspended Particulate (TSP);

•

Inhalable Particulate (PM10);

•

Respirable Particulate (PM2.5);

•

Oxides of Nitrogen (NOX);

•

Sulfur Dioxide (SO2);

•

Carbon monoxide (CO).

The emissions and impacts of air quality parameters as well as noise will be evaluated using
the Aviation Environmental Design Tool (AEDT) software program which has been developed
by the United States Federal Aviation Authority (FAA). AEDT is a software system that models
aircraft performance in space and time to estimate fuel consumption, emissions, noise, and air
quality consequences.
An initial site visit will be undertaken to collect baseline data, meteorological data and air
traffic data to determine all ancillary emissions and to become familiar with the area
surrounding the airport to determine critical receptors. The results will be compared to
applicable Bermudan and international standards.
e) Noise
Existing air traffic, airside ground traffic and other ancillary noise sources at the site such as
generators, boilers, fans, chillers etc. will be modelled. In addition, a week long baseline
measurement study will be conducted at three nearby residential areas to provide offsite
baseline measurements. During the site visit it may be necessary to also collect noise source
measurement data from the significant on-site sources.
These measurements will provide the basic background noise data for the baseline assessment
to determine the significance of the current airport operations on the existing noise
environment. The AEDT model highlighted earlier will be used to examine the impacts of
existing airport noise sources on the surrounding area. The differences between the measured
and modelled impact will be used to assess the future contribution of the airport operations
on the surrounding area.
Noise Exposure Forecasts and Noise Exposure Projections will be generated and illustrated
using contour mapping of noise levels (in decibels) for the L.F. Wade International Airport
using the AEDT which has the Integrated Noise Model (INM) embedded in the algorithms.
This noise modelling will include 65 dBA contours with seasonal variations that will include
different takeoff scenarios. In addition to the 65 dBA contours, an examination of impacts will
be made in areas that have lower noise criteria defined by zoning restrictions or other local
guidelines. The results will be compared to Bermudian and international standards.
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7.2

Biological Baseline
a) Terrestrial Flora

Desktop studies:
Local resources include:
•

Terrestrial Vegetation Survey, 1999-2003, Bermuda Biodiversity Project;

•

Bermuda Species Database, Bermuda Natural History Museum;

•

Bermuda Bibliography, Bermuda Natural History Museum,

b) Terrestrial Fauna
The terrestrial fauna study will describe the existing wildlife species (amphibians, reptiles,
birds), their use and potential use of habitats and the anticipated changes to wildlife and
habitat in the relevant Study Area.
Desktop studies:
Local resources include:
•

Bermuda Species Database, Bermuda Natural History Museum;

•

Bermuda Bibliography, Bermuda Natural History Museum;

•

Island-Wide Public Skink Survey, Bermuda Biodiversity Project;

•

Annual Audubon Society Christmas Count;

•

Individual birders sightings databases;

•

Airport Bird strike data; and

•

Bermuda Aquarium Museum and Zoo records (for captured introductions).

c) Marine Biology
The Marine Biology component will describe the main marine biological resources (e.g.
seagrasses, fish, benthic invertebrates including corals, reptiles) occurring in the water bodies
within the Study Area. The methodologies proposed will review previous studies on fish and
aquatic resources in the Study Area and identify presence of any aquatic species of concern
with respect to impacts of this project (local, national, or international);
The following will be considered:
•

Ecosystems

•

Benthic habitat

•

Corals

•

Sea grasses
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•

Calcareous shelled species

•

Green algae and other macro algae

•

Macroinvertebrate

•

Fish: estimates of fish abundance and diversity

•

Mammals and

•

Herpetology (turtles).

Desktop studies:
Local resources include:
•

Bermuda Species Database, Bermuda Natural History Museum;

•

Bermuda Bibliography, Bermuda Natural History Museum;

•

Benthic Mapping, Monitoring and Assessment Program;

•

Bermuda Reef Ecosystem Assessment and Mapping data;

•

Bermuda Turtle Project;

•

REEF Database (Expert sightings); and

•

Bermuda Marine Spatial Planning Project database (2014).

8.

IMPACT ASSESSMENT - METHODOLOGIES

The development of the EIA will involve a range of professionals with different roles and
responsibilities and will take into account input from all involved parties including
environmental and geoscience experts.
The proposed impact assessment methodology is in general accordance with International
Finance Corporation guidelines and takes account potential impacts on a wide range of
receptors including:

8.1

•

The physical and chemical environment (e.g. climate, air quality, noise, soil and surface
and groundwater quality); and

•

The biological environment (e.g. plants, terrestrial and marine animals, birds and their
food chains).

Environmental Assessment

The impact assessment process initially will involve the identification of the Project’s activities
and potential environmental impact receptors resulting from each activity during the Project
phases; this will result in a Screening Matrix. The Project activities would include site
preparation, construction, fit out, operations and partial decommissioning of the existing
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terminal. It would also encompass planned routine activities; planned, but non-routine
activities; and unplanned or accidental events.
Project activities give rise to issues, which in turn could then cause an impact to a receptor.
After the Screening Matrix is completed, a list of issues from each activity is identified and
their potential impact on the identified receptors. This process will be supported by an
interdisciplinary team, which will enable a comprehensive identification of the Project’s
potential interactions (beneficial and adverse) with physical and ecological receptors.
For the purpose of this EIA, an impact is defined as: “Any change to the physical, biological or
social environment, whether adverse or beneficial, wholly or partially resulting from an
organization’s activities, products or services” (IFC, 2012). An impact may result from any or all
Project activities.
Once the interactions are identified, the impacts will be evaluated. A variety of impacts can
occur, as defined below:
•

Negative – an impact that is considered to represent an adverse change from the
baseline conditions;

•

Positive or beneficial – an impact that is considered to represent an improvement to
the baseline or introduces a new desirable factor;

•

Residual - Any impacts remaining after mitigation measures have been applied; and

•

Cumulative – impacts that act together with other impacts, from the same or other
existing or foreseeable projects, to affect the same environmental resource or
receptor.

8.1.1

Impact Magnitude

The magnitude of an impact is a measure of change from baseline conditions. This measure of
change will be described in terms of the following attributes:
•

Extent: spatial extent (e.g. area impacted) or population extent (e.g. proportion of the
population or community affected) of an impact;

•

Duration: how long the impact will interact with the receiving environment;

•

Frequency: how often the impact will occur; and

•

Reversibility: how long before impacts on receptors cease to be evident.

These attributes collectively describe the nature, physical extent, and temporal condition of
the impact.
To facilitate a structured description of impact magnitude, a qualitative scale will be applied,
ranking the magnitude of changes as negligible, low, moderate, or high developed for each of
the attribute characteristics. The criteria for each of these impact magnitude categories (i.e.
negligible, low, moderate and high ranking criteria) will be developed as appropriate for each
discipline based on the expertise and professional judgment of the multidisciplinary team. The
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determination of the overall impact magnitude rating will be determined considering all four
attributes collectively where relevant.
Table 3 illustrates an example of how the magnitude is defined for each identified impact,
based on expected changes on baseline conditions:
Table 3 – Magnitude Definition / Examples
MAGNITUDE

DESCRIPTION
Impacts on Soil

Potential impacts on soils could be determined predominantly in terms of the extent of loss of soils and
loss of soil functions. Typical activities and pathways for soil include:
•
•
•
•
•
•

High

A direct change in soil volumes (e.g. excavation and disposal elsewhere);
A direct change in soil area (e.g. covering soils with hard standing);
A direct change in the physical properties of soil (e.g. compaction);
Changes in soil and water interactions (e.g. erosion or leaching);
Increased potential for geomorphological instability or activation of existing
geomorphologically unstable features; or
Introduction of contaminants into the soil.
In particular, changes to soil chemistry may lead to the applicable soil quality standards being
exceeded.
The potential for soil quality and/or physical structure to be permanently impacted.
The area affected by the activity is predicted to be large (>10 ha).

Moderate

The impact on soil quality and condition may recover through natural processes and
the impact will be medium term (several years). The area affected by the activity is
predicted to be a medium extent (>1 ha and < 10 ha).

Low

The impact on soil quality and condition is predicted to recover rapidly through
natural processes and the duration of impact is short (limited to the Construction
Phase). The area affected by the activity is predicted to be a minor extent (< 1 ha).

Negligible

No changes distinguishable from natural variability

8.1.2

Receptor Sensitivity (Resilience and Value)

Receptor sensitivity is the degree to which a particular receptor is more or less susceptible to a
given impact. Receptor sensitivity takes into consideration the receptor’s resilience and value.
Receptor resilience (or conversely, vulnerability) describes the ability of the receptor to
withstand adverse impacts. It takes into consideration not only activity-impact-receptor
pathways, but also environmental characteristics of the receptor that might make it more or
less resilient to change. As such, a receptor can be considered as existing within a spectrum of
‘vulnerable’ to ‘resilient’, with the former more likely to experience significant impacts as a
result of a given change.
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Receptor value takes into consideration its quality and its importance as represented, for
example, by its conservation status, its cultural importance and / or its economic value. It
recognizes that, for a given magnitude impact, different receptors (either directly or indirectly)
may be deemed to be of greater importance and as such the significance of the impact is
greater than the impact magnitude alone.
Similar to the approach adopted for impact magnitude, the evaluation of receptor sensitivity
will employ a qualitative scale of negligible, low, moderate, and high for each of the sensitivity
characteristics, resilience and value. Likewise, criteria for receptor sensitivity (i.e. negligible,
low, moderate and high ranking criteria) will be developed as appropriate for each discipline,
based on the expertise and professional judgment of the multidisciplinary team.
Table 4 illustrates an example of how the sensitivity is defined for each identified impact,
based on expected changes on baseline conditions:
Table 4 – Sensitivity Definition / Examples
SENSITIVITY

DESCRIPTION
Sensitivity of Soil

Receptor sensitivity of soils is primarily related to the geochemical nature of the soils and the
hydrological and nutrient cycling process of which they are a part (e.g. whether the soils are prone to
erosion, fertility of soils, etc.). Similarly, the sensitivity depends on land-uses and ecosystems present.
Soil sensitivity is also related to the presence of contaminants in the soil.
High

Highly vulnerable to physical disturbance, structurally prone to compaction or erosion,
and taking >10 years to reinstate.
Highly leachable and prone to contamination.
The soil provides a substrate that has the physical qualities and/or degree of
productivity to support the development of important (in terms of nature conservation
or concentration of biomass) species of flora and fauna.
The soil is intrinsically linked to the hydrological cycle; water is fundamental to its
structure; and the soil plays a key ecosystem role in water regulation.

Moderate

Vulnerable to physical disturbance but able to reinstate by mitigation measures within
a period of 10 years.
Moderately leachable.
The soil provides a substrate that has the physical qualities and degree of productivity
to support the development of species of flora and fauna with moderate abundance
and diversity.
The soil has some capacity for water retention and regulation and plays some role in
the hydrological cycle.
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SENSITIVITY
Low

DESCRIPTION
Robust to physical disturbance and/or impermeable to contamination.
The soil constitutes no particular favourable substrate for the development of floral
habitats, invertebrates and other fauna.
The soil plays little or no role in the hydrological cycle or regulation of water.

Negligible

8.1.3

This category is considered non-applicable to soil as soil will always have a sensitivity to
change.

Impact Significance

Impact magnitude and receptor sensitivity will be used to assess impact significance according
to the impact assessment matrix in Table 5, and the impact assessment definitions in Table 6
below. The matrix and significance definitions below will be use to assess adverse impacts of
the Project.
Table 5 – Impact Assessment Matrix
Receptor Sensitivity (vulnerability and value)
Negligible

Impact
Magnitude
(extent,
frequency,
reversibility,
duration)

Low

Moderate

High

Not
Significant

Not
Significant

Not
Significant /
Low *

Negligible

Not
Significant

Low

Not
Significant

Low

Low
/Moderate†

Moderate

Moderate

Not
Significant

Low
/Moderate

Moderate

High

High

Low

Moderate

High

High

* Allows technical discipline author to decide if impact significance is Not Significant or Low.
† Allows technical discipline author to decide if impact significance is Low or Moderate.
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Table 6 – Impact Significance Definitions

High

Significant. Impacts with a “high” significance are likely
to disrupt the function and value of the
resource/receptor, and may have broader systemic
consequences (e.g. ecosystem). These impacts are a
priority for mitigation in order to avoid or reduce the
significance of the impact.

Moderate

Significant. Impacts with a “moderate” significance are
likely to be noticeable and result in lasting changes to
baseline conditions, which may cause hardship to or
degradation of the resource/receptor, although the
overall function and value of the resource/receptor is
not disrupted. These impacts are a priority for
mitigation in order to avoid or reduce the significance of
the impact.

Low

Detectable but not significant. Impacts with a “low”
significance are expected to be noticeable changes to
baseline conditions, beyond natural variation, but are
not expected to cause hardship, degradation, or impair
the function and value of the resource/receptor.
However, these impacts warrant the attention of
decision-makers, and should be avoided or mitigated
where practicable.

Not Significant

Not Significant. Any impacts are expected to be
indistinguishable from the baseline or within the natural
level of variation. These impacts do not require
mitigation and are not a concern of the decision-making
process.

Adverse Impacts

For adverse impacts, this methodology will be applied to both pre- and post-mitigation
scenarios for all impacts identified. The significance matrix will provide basic guidance for the
determination of impact significance; however, the resulting significance level will be also
interpreted based on professional judgement and expertise, and adjusted if necessary. The
reasoning behind each evaluation will be properly explained, depending on the relevant
discipline, including a detailed discussion of the issues contributing to the determination of
residual significance.
8.1.4

Impacts Mitigation

As part of the evaluation process, where the impact assessment identifies impacts as
potentially arising, mitigation measures will be developed (including avoidance, management
and monitoring strategies) and analyzed.
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8.1.5

Residual Impacts

Any impacts remaining after mitigation measures have been applied to the extent that an
impact is deemed as low as reasonably practicable are considered residual impacts (IFC, 2012).
The significance level of the residual impact will be assessed as a combination of:
•

The importance/sensitivity of the receptor; and

•

The magnitude of the impact.

To allow assessment of residual impact significance, the tables developed for each discipline to
define the importance/sensitivity of the receptor and the magnitude of potential impacts will
be used following the same methodology explained above. Scientific evidence, as well as
predictions based on observation of similar activities will be used in the impact assessment
process.
In general, impacts with “Not Significant” or “Low” significance residual impact significance will
not be considered to be of concern to the development of the Project. For adverse impacts of
“Moderate” and “High” significance, an iterative process will be undertaken to further
investigate opportunities for mitigation.

8.2

Cumulative Impacts

This EIA will adopt the International Finance Corporation (IFC, 2013) definition of cumulative
impacts: “Cumulative impacts are those that result from the incremental impact of the Project
when added to other existing, planned and reasonably predictable future projects and
developments.”
The purpose of a cumulative effects assessment is to enable the wider environmental
implications of a proposed project to be taken into account when determining whether or not
to proceed, and to consider how to maximise the benefits and minimise the adverse impacts.
Although often outside the scope of the primary project or the sponsor’s direct control, this
type of analysis can assist as a framework to consider and avoid adverse cumulative affects by
providing prior knowledge of issues that merit future consideration.
When considering cumulative effects, project-specific impacts will be evaluated in their
regional context. Other activities and projects that currently exist in Bermuda as well as
projects that are reasonably predictable (i.e., have been approved or are under approval)
should be taken into account. These latter projects may be difficult to predict or quantify, but
may have major significance in relation to the proposed project under study and it is therefore
important to recognise their potential effects.
An evaluation of existing sources of impacts as well as future developments will be conducted.
It is assumed that there will be limited information available on the potential contribution of
impacts from other planned projects in the region; for this reason, the potential cumulative
effects will be discussed primarily in qualitative terms. Where possible, quantitative data will
be used to explain the existing conditions, or future conditions with the addition of the
proposed project.
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A variety of scenarios will be used to discuss the cumulative effects considerations of the
proposed project in combination with other developments.

9. ENVIRONMENTAL MANAGEMENT PLAN
The Environmental Management Plan (EMP) will include a set of measures and actions for the
construction, operations and partial decommissioning activities of the existing terminal
required for the avoidance, minimization, remediation or compensation with respect to
adverse environmental impacts and will also provide measures to enhance benefits. The EMP
will incorporate the following components:
•

Mitigation / benefit enhancement measures;

•

Monitoring;

•

Implementation Schedule;

•

Identification of Responsibilities.

The following plans will be included:
Environmental
•

Mitigation Plan;

•

Emergency Preparedness Plan;

•

Waste Management Plan;

•

Guidelines for the development of a Decommissioning Plan for the existing terminal
and applicable components of the fuel hydrant system; and

•

Monitoring Plan.
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