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EXECUTIVE SUMMARY

ES.1 PROPOSED PROJECT

The proposed project consists of a three-mile utility corridor from Wilson City Power

Station terminating at a dock at the Sea of Abaco. The proposed fuel pipeline and

transmission line poles will be located in a 40 ft wide Right-Of-Way (ROW) located on

the southern side of the existing Wilson City Road. The ROW runs due east from the

power plant and will make a right turn near Spencer’s Bight over the coastal ridge to

terminate at the 2-acre parcel on the coast of the Sea of Abaco. The proposed fuel

pipeline will be installed below grade and will run from the power plant to the Sea of

Abaco, a distance of approximately 3-miles.  A docking pier is proposed to be located

perpendicular to the coast and is anticipated to extend 150 ft offshore to access deep

water. The dock area will house control equipment, manifolds and a pump house to

receive waterborne fuel shipments to service the plant. The Wilson City Power Plant

(currently under construction) is located on 25-acres of vacant and undeveloped pine-

covered Crown Land with an additional 75 acres available for future expansion.

ES.2 AREA OF INFLUENCE

The three-mile utility corridor runs from Wilson City Power Station, adjacent to Wilson

City Road, to the Sea of Abaco. The utility corridor is located in a predominantly coppice

forested area of the island, with undeveloped land in cardinal locations of the ROW

easement. The ruins of Wilson City, a settlement or lumber camp which was the first of

its kind in Abaco, are located east of the corridor. Most of the remnants of the town/camp

were removed by the 1920s. The Wilson City power plant is approximately fourteen (14)

miles south of Marsh Harbour, the largest settlement on the island, and seven (7.0) miles

south of Spring City, a settlement whose presence is rooted in the former pulpwood and

sugar industries.  Marsh Harbour Airport is located between the power plant and Marsh

Harbour. There are currently no developments within a three mile-radius of the proposed

ROW project.
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ES.3 ENVIRONMENTAL IMPACTS

The loss of 14.30 acres of upland habitat is an unavoidable consequence of the proposed

project. Potential impacts to flora and fauna will be limited to utility corridor and dock

development activities.  No protected wildlife was observed, although the Bahama Parrot

is commonly found in the pinewoods of Abaco. In the event nesting birds are

encountered proximal to the site, work would be instructed to stop; otherwise any

encountered birds, since they are mobile, would likely relocate to undisturbed areas of the

forest. Caribbean pine and mahogany removal will be conducted only with permit

approval. Approximately one-acre of mangrove wetland will be directly impacted, which

is part of the much larger Robinson Creek System. The impact is considered to be

temporary, since subsequent to pipe burial and grading, the wetlands would recover. The

marine resources surveyed in the Sea of Abaco are considered to be high quality with

little to no significant anthropogenic influence. It is anticipated that the catwalk pilings

will permanently impact a portion of the seagrass beds within the project area, but these

impacts will be minimized to the greatest extent feasible. The potential for ecological

impact, if fuel and other chemicals are improperly managed during facility operations, are

a potential for concern. However, this concern is mitigated if the operation of the facility

is conducted in strict accordance with BEC operations and procedures guidelines, as

outlined in their Environmental Management System (EMS) procedures.

ES.4 AGENCY CONSULTATION AND PUBLIC INVOLVEMENT

BEC has been informing the local community of proposed project activities. The

information dissemination has been conducted through such activities that include notices

of town meetings and discussions with community leaders, politicians, government

officials, interest groups and other interested parties.  Through these procedures BEC has

addressed and responded to identified issues and concerns, such as comments made by

Friends of the Environment, an important NGO.

ES.5 ENVIRONMENTAL MANAGEMENT PLAN

The environmental management plan (EMP) will be used to ensure that the Wilson City

power station is operated with minimal environmental impact. Certain monitoring
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requirements from the plan will be utilized during construction of the 3-mile easement.

As a guiding principle, full-time environmental health and safety monitoring is

recommended during the construction phase of the project, with education and awareness

training for construction workers on the natural resources within project areas, to instill

the importance of preserving the fragile ecology adjacent to the project.

ES.6 ENVIRONMENTAL ACCEPTABILITY OF THE PROJECT

It is the intention of the project through both construction and operations phases to be in

compliance with the environmental laws and regulations of the Bahamas. BEC

acknowledges its responsibility as a steward of the ecological well being of the Abacos.

In this regard, little or no impacts are anticipated with respect to marine life in the

vicinity of the Wilson City dock through the construction phase of the project. Two

mangrove areas are located proximal to the proposed construction project referenced as

Sucking Fish Creek, north of the proposed Wilson City Road, and Robinson Creek, south

of Wilson City Road. Based upon the scale of the proposed project, no impacts to

Sucking Fish Creek are anticipated. A temporary impact to a small portion of Robinson

Creek System has been noted, but is deemed acceptable since the value of the project to

society exceeds the value of the wetland function lost due to the impacts of the project.

ES.7 UNAVOIDABLE NEGATIVE IMPACTS TO PROJECT BENEFITS

BEC, through its mandate, has determined the need for additional power generating

capacity for the Abacos to support its continued economic growth and to serve the needs

of all its consumers. The unavoidable loss of 14 acres of pine and coppice upland, and the

temporary loss of approximately one acre of wetland function for the installation of the

fuel pipeline, is compensated by the improvements to Wilson City Road, which opens up

additional recreational opportunities at Spencer’s Bight and the Sea of Abaco, as well as

cultural preservationist opportunities associated with Wilson City. Notwithstanding the

strategic and economic benefit of the bulk fuel dock to service the needs of the power

plant, without which, operation of the plant would be economically more costly.  These

costs would have translated into increased energy production costs and ultimately

increased cost to the consumer. The construction of the pipeline mitigates costs
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associated with what would be necessarily high frequency overland fuel transfer from the

government dock at Marsh Harbour. Finally, the “no-development” alternative, while not

feasible, would have a significant impact on the economy of the Abacos, and the tourism

sector in particular.

ES.8 CONSEQUENCES OF NON-PROJECT IMPLEMENTATION

The installed capacity at Marsh Harbour is insufficient to meet current and near future

demand for power in Abaco. Without additional capacity, the need for load shedding

becomes likely in order to maintain a balance between demand and generation capacity.

Therefore, the Wilson City Power Plant has been designed to meet the current and future

needs providing reliable additional electricity generation capacity.

The Bahamas government relies heavily on tourism and hence the security of power

supply for hotel and other tourism and recreational facilities is highly significant. Any

load shedding in this sector will have a corresponding effect upon tourism with the

economy suffering as a result. Therefore, non-project implementation is not considered to

be a viable option from the point of view of sustainable development and hence the

proposed project should proceed.
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1.0 INTRODUCTION

1.1 BACKGROUND

A full environmental impact assessment (EIA) is required for all proposed new

developments, extensions or major modifications to existing developments.  It is in this

regard that KES Environmental Services (KES) provided professional environmental

consulting services. A team of environmental professionals utilizing such skills that

included geology, ecology, environmental engineering, coastal engineering, sociology

and project management conducted the Wilson City Power Plant EIA (KES document

No. 127-08-001) between July and October 2008, for the power plant currently under

construction. However, at that time, the proposed 3-mile pipeline corridor from the power

plant site to the Sea of Abaco was only known conceptually and potential environmental

impacts could not be fully assessed.   Therefore, this supplemental EIA was required to

evaluate potential impacts from construction of the pipeline corridor, the 2-acre marine

fueling facility and the 150 ft pier extending into the Sea of Abaco. A summary of project

team qualifications is provided in Appendix A.

1.2 OBJECTIVES

The EIA scope of work is designed to visually identify and record any obvious existing

environmental conditions that might be detrimentally impacted as a result of the proposed

construction project. It is the intention of this EIA to review the scope of the proposed

construction project and evaluate the environmental consequences of this action. This

review would consider indigenous fauna, flora, marine life, micro ecology, geology and

other concerns in the immediate vicinity of the site. The specific objectives of the EIA are

to identify the potential environmental impacts associated with the project, allowing the

selection of appropriate measures for their mitigation.

This EIA is intended to be a “stand alone” document, but wherever appropriate,

information derived for the report entitled BEC Expansion, New Power Plant, Wilson

City, Abaco, Bahamas, EIA (KES No 127-08-001), will be included as deemed necessary

for consistency and convenience to the reader. However, sections typically required in an
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EIA, such as a socio-economic review, will be omitted since they were fully evaluated in

the previous EIA, and since their omission will not impact the findings or conclusions of

this report. This report should be considered a supplement to the 2008 EIA.

1.3 PROPOSED PROJECT

The Wilson City power plant (currently under construction) is located on 25-acres of

vacant, undeveloped, pine-covered Crown Land with an additional 75 acres available for

future expansion.  The power plant site is located on the southern side of Wilson City

Road (aka Abaco Farm Road). The proposed power plant will include the powerhouse,

within which will be installed 4 x 12 Megawatt (MW) engines fueled by Heavy Fuel Oil

(Bunker C). The proposed facilities will almost double the nominal generating capacity

from the installed capacity at Marsh Harbour.  The utility corridor will accommodate the

proposed fuel pipeline, which will be installed below grade, and will run from the power

plant to the Sea of Abaco, a distance of approximately 3-miles. Transmission line poles

will also be located within the proposed 40 ft wide Right-Of-Way (ROW) located on the

southern side of the existing Wilson City Road. The ROW runs due east and will make a

right turn near Spencer’s Bight over the coastal ridge to terminate at the 2-acre parcel on

the coast of the Sea of Abaco, which will house ship-to-shore fuel transfer equipment and

pump house. A docking pier is proposed to be located perpendicular to the coast

anticipated to extend 150 ft offshore to access deep water. The location of Great Abaco in

relation to the other Bahamas Islands and the southeast coast of Florida is shown in

Figure 1-1, a regional location map. The Abacos lie at the northern end of the group of

islands and cays that form the Bahamas. The subject site is located on the eastern side of

Abaco, south of Marsh Harbour and Marsh Harbour Airport. Figure 1-2 is a site vicinity

map locating the subject site and Figure 1-3 is a topographic map illustrating the project

area.

1.4 EIA METHODOLOGY

The process, procedures and methodologies used in acquiring information and recording

data for this EIA have been prepared in accordance with the generally accepted

environmental polices and guidelines of The Inter-American Development Bank (IDB)
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and World Bank for development and/or improvement projects, subject to the

environmental impact assessment process, as well as the model outline proposed by the

Bahamas Environmental Science & Technology (BEST) commission.

1.4.1 Property Inspection

An onsite inspection of the proposed power plant linear facility (Wilson City Road) and

proposed docking facility was made to note the environmental setting of the property and

record any activities at, or near, the site which could be impacted as a result of the

proposed action. Photographs were taken during the inspection.  Environmental

professionals having a degree and/or certification in one of the following disciplines

made observations during this inspection: ecology, hydrology, geology, engineering,

chemistry, environmental regulation, land use and/or biology.

1.4.2 Literature Review

A review of reasonably obtainable literature was conducted from sources that may

include appropriate governmental agencies, universities and public records to document

areas of potential environmental concern. The various elements subject to review include

geology, soil, fauna, flora, the aquatic biotic environment, beach environment and other

natural features.

1.4.3 Agency/Public Involvement

Persons familiar with the site and/or conditions and settings similar to the site may

provide additional background information. Interviews with such knowledgeable persons

or stakeholders may reveal areas subject to specific environmental concern not readily

found in the literature.

1.5 NEW CONSTRUCTION AND EIA REQUIREMENTS

As previously indicated, an EIA is required for all proposed new developments,

extensions or major modifications to existing developments. For all development of new

facilities or extensions to existing facilities, a building permit is required. Application for

a building permit and a copy of the EIA report is submitted to the Department of Building
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Control for registration and payment of the license application fee. The permit

application and EIA report are also sent to BEST for review.
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2.0 REGULATORY OVERVIEW

The following regulatory overview was previously prepared for the Wilson City EIA and

Snake Cay EIA and is included here for reference purposes; it is unchanged from the

previous Abaco EIAs.

2.1 REGULATORY FRAMEWORK

The Commonwealth of The Bahamas has established a comprehensive institutional and

legal framework for environmental protection and natural resources management. Three

key organizations, The Bahamas Environmental, Scientific and Technological

Commission (BEST), the Department of Environmental Health Services (DEHS) and The

Bahamas National Trust (BNT), together with specific governmental resource

management agencies, provide the institutional direction for environmental protection

and management. Environmental protection is supported by a number of laws and

regulations that control activities in the physical and biological environment. Recent

modifications to long-established natural resources laws, and new laws and regulations

dealing with the physical environment, have enhanced the existing legal framework.

Additional laws are currently under development to update the existing legal structure.

Summarized below are the legal, regulatory and administrative frameworks governing

environmental protection and natural resources management.

There are a number of statutes that relate to environmental planning and protection in The

Bahamas. These Acts are summarized as follows:

• Archipelagic Waters & Maritime Jurisdiction Act 1993 (No. 37 of 1993)
This Act establishes the boundaries of the archipelagic waters that come under the
jurisdiction of The Bahamas as prescribed under the Law of the Sea Convention.
The Bahamas thus has authority over these waters, the seabed and the resources
found therein.

• Fisheries Resources (Jurisdiction & Conservation) Act 1977 (Ch. 225)
This Act establishes the Exclusive Fishery Zone (EFZ). It reflects concern with
respect to conservation and management of the marine environment and its
resources. It also recognizes traditional fishing rights and provides for the
declaration of protected marine areas and regulation of the fishing industry.
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• Merchant Shipping (Oil Pollution) Act 1976 (Ch. 253)
This Act provides for the proper registration of ships, the control, regulation and
orderly development of merchant shipping in The Bahamas, proper qualification
of seamen and regulation of employment conditions for seamen. These provisions
advocate ship safety and competency, which prevent shipping accidents that can
be detrimental to the marine environment as well as result in human casualties.

• Conservation and Protection of the Physical Landscape of The Bahamas Act
1997 (No. 12 of 1997)
This Act prohibits all significant excavation, landfill operation, quarry mining or
mining of physical natural resources (such as sand) without permission of the
Director of Physical Planning. The Act also gives the Director the authority to
request an Environmental Impact Assessment (EIA) for any excavation or land
reclamation activities. It provides for the protection of trees that are rare and of
historical significance and imposes stiff penalties for violators of this law.

• Town Planning Act 1961 (Ch. 236)
This Act provides the Department of Physical Planning with the authority to grant
permits for building construction, zone residential areas, determine building
specifications and restore buildings.

• Local Government Act 1996 (No. 5 of 1996)
This Act divides the Family Islands into 23 districts, each administered by District
Council. With this Act, much authority has devolved from Central Government to
the District Councils. The Council and their respective Town Committees are
responsible for town planning, licensing and administering budgets. They are also
mandated to create open spaces for community use, including recreational parks
and to provide community services, such as water, health care, sanitation, and
waste collection and disposal.

• Bahamas National Trust Act 1959 (Ch. 355)
This Act establishes The Bahamas National Trust as the entity that advises the
Government on areas for preservation and conservation. It gives the Trust the
power to create by-laws to be in effect in the protected areas it establishes. These
areas are of environmental, historical and/or cultural importance.

• Wild Animals (Protection) Act 1968 (Ch. 229)
This Act prevents the taking, capture or export of any wild animal without the
permission of the Minister of Agriculture & Fisheries. These animals include wild
horses, the hutia and iguanas.

• Wild Birds Protection Act 1952 (Ch. 230)
This Act provides for the protection of wild birds. The Act lists several species
including the White-Crowned Pigeon, Whistling Duck and Yellow-Crowned
Night Heron.
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• Agriculture & Fisheries Act 1963 (Ch. 223)
This Act provides for the protection of plants by Ministerial declaration of
protected areas. Within these areas, persons are prohibited from uprooting or
destroying any plant species.

• Plant Protection Act 1916 (Ch. 231)
This Act is primarily concerned with controlling diseases related to importation of
infected plants.

• Coast Protection Act 1968 (Ch. 190)
This Act serves to regulate construction or alteration of the coastline for the
purpose of the protection of land. It also provides for protection against
encroachment and erosion by the sea.

• Continental Shelf Act 1970 (Ch. 5)
This Act provides for the protection, exploration and exploitation of the
continental shelf. It gives The Bahamas Government sovereignty over the
continental shelf.

• Antiquities, Monuments and Museum Act 1998 (No. 5 of 1998)
This Act provides for the preservation, conservation and restoration of historical,
paleontological and archaeological resources.

• Port Authorities Act 1962 (Ch. 247)
This Act provides for the regulation and control of ports, harbours and
navigational aids throughout The Bahamas as well as pilots and pilotage. It also
regulates dredging activities for harbours and ports. The Act prevents dumping of
ship ballast water in Bahamian harbours. This can prevent the introduction of
exotic species and pollution of waters.

• Environmental Health Services Act 1987 (No. 4 of 1987; Ch. 217)
This Act promotes conservation and maintenance of the environment and also
addresses the control of contaminants and pollutants that may adversely affect the
environment and human health. The Act also outlines regulations with respect to
water supplies, solid and liquid waste, beaches, seaports, harbours and marinas.

• Water and Sewerage Corporation Act 1976 (Ch. 184)
This Act establishes the Corporation. Functions of this organization include the
application of appropriate standards and techniques for investigation, use, control,
protection, management and administration of water. The Corporation is also
mandated to oversee waste disposal, water treatment, water quality and disposal
quality.
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• Private Roads and Subdivision Act 1961 (Ch. 237)
This Act enables the Department of Physical Planning to regulate road
construction and subdivision development.

• CITES Act 2005
This Act enables implementation of the Convention on International Trade in
Endangered Species at the national level.

Additional details of a few of the previously referenced Acts follow:

2.1.1 The Environmental Health Act

The Environmental Health Act, Chapter 217, and the Environmental Health Regulations

(1998), promote the conservation and maintenance of the environment in the interest of

public health. The Minister of Health is responsible for regulating, monitoring, and

controlling the actual and likely contamination or pollution of the environment from any

source, for ensuring compliance with all relevant regulations and for setting out minimum

standards for a clean and healthy environment. The Minister is assisted by the Director of

Environmental Health Services and staff, and is advised by an Environmental Health

Board.

2.1.2 Certificate of Approval

A Certificate of Approval from the Director of Environmental Health Services must be

obtained by anyone who intends to construct, alter, extend or replace any plant, structure,

equipment, apparatus, mechanism or thing that may emit or discharge, or from which

may be emitted or discharged, a contaminant or pollutant into any part of the

environment.

2.1.3 The Conservation and Protection of the Physical Environment of the Bahamas

Act

The Conservation and Protection of the Physical Environment of the Bahamas Act, No 12

(1997) is administered through the Department of Physical Planning in the Office of the

Prime Minister and controls the physical landscape to prevent environmental degradation,

flooding and removal of hills; excavation in the form of land removal, quarrying, mining,

or harvesting sand or rock; filling lands, wetlands, drainage basins or ponds; digging or
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removing sand from beaches and sand dunes; any work that will affect the coastlines; and

harvesting or removing protected trees. Permits must be obtained from the Director of

Physical Planning for any of these activities. Severe penalties, fines and imprisonment

can be imposed for violations of the Act. The Quarrying and Mining Zones Order (1997)

provides additional control over land removal.

2.1.4 Conservation and Protection of the Physical Environment Of the Bahamas Act

and the Declaration of Protected Trees Order

Certain species of hardwood trees, rare trees, and trees of remarkable growth or historical

significance are protected under the Conservation and Protection of the Physical

Environment of the Bahamas Act and the Declaration of Protected Trees Order (1997). A

license to harvest any protected trees is required. Before any excavation or construction

begins, a qualified person to identify potentially protected trees would inspect the area.

Currently, ten tree species are protected by the Order.

2.1.5    The Wild Birds and Plant Protection Acts

The Wild Birds Protection Act (1987) protects birds and bird eggs during closed seasons.

Protection of the bird habitats is not addressed by this Act. The Plant Protection Act

(1987) relates to plant disease and controls importation of plants to prevent outbreaks of

exotic disease and establishment of unwanted species.

2.1.6 The Fisheries Resources Act

The Fisheries Resources Act, Chapter 225, amended as No. 38 in 1993, provides for

conservation of the fisheries resources of the Bahamas. It establishes an exclusive

fisheries zone and regulates harvesting of fisheries resources within the zone. The

Minister of Agriculture and Fisheries may declare any area within the zone, as well as the

land adjacent to it, a protected area for the purposes of the Act. Department of Fisheries

officers enforce the regulations. Permission must be granted to fish within an exclusive

fisheries zone, and permission may include conditions necessary or expedient to conserve

and manage the resource.
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2.1.7 Antiquities, Monuments and Museum Act

Areas or structures of cultural, anthropological, archeological, paleontological or

historical significance are regulated under the Antiquities, Monuments and Museum Act

(1998) and Regulations (1999). Discovery of a cultural or historical feature must be

reported to the Minister and measures are required to preserve its integrity. A permit must

be obtained to excavate, carry on building or other work, plant or fell trees, and deposit

earth or refuse on, in or near a monument, or demolish, remove, obstruct, deface, or

interfere with a monument.

2.1.8 The Public Works Act

The Public Works Act, Chapter 21, while providing for construction, management and

development of public works, buildings and roads, also provides that the Minister of

Works can make rules to regulate the use, obstruction, alteration, encroachment upon or

damage to any government property.

2.1.9 Acquisition of Land Act

Land to be acquired for a specific building or construction by Government must meet the

requirements of the Acquisition of Land Act (1913) and its regulations (1987). Whenever

land in any locality is likely to be needed for any public purpose, a notification to that

effect must be published in the Gazette, the official government publication. A public

notice is also required to be displayed at a convenient place in the respective district to

show what land is needed and where. After notification, a 30-day public response period

is observed. The Government may acquire, by private purchase agreement or through

compulsory purchase, the selected land. In the event that a structure is moved,

compensation is paid to the owner to cover the expense of moving the house to another

site plus payment for any damages incurred.

 2.1.10 The Bahamas National Trust Act

The Bahamas National Trust Act directs the Bahamas National Trust to promote

permanent preservation of lands, buildings, underwater areas of beauty, and areas of

natural or historic interest. Additionally, the Act directs the Trust to identify sites for
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protection, and to administer those areas declared protected. The Trust administers the

National Parks of the Bahamas, and it has been the leading organization in the country’s

conservation efforts.

2.1.11 Proposed and Applicable Regulations

Proposed legislation to increase environmental protection and natural resources

management includes the Environmental Planning and Protection Act, the Air Pollution

Act, the Revised Fisheries Act and the Ozone Protection Act.   Since certain standards are

currently being developed, or in the event a standard or regulation is unavailable, other

appropriate existing United States Environmental Protection regulations, and World Bank

criteria may be cited as a reference in the EIA.

2.2 THE BAHAMAS ENVIRONMENT, SCIENCE AND TECHNOLOGY

COMMISSION

The Bahamas Environment, Science and Technology Commission (BEST), the country’s

environmental agency created in 1994, is responsible for the overall environmental and

natural resources management of The Bahamas. The BEST Commission has developed

Environmental Impact Assessment (EIA) guidelines and requires an EIA for major

development projects. BEST has the primary responsibility for assessment of proposals

submitted for development projects. The Commission reviews EIA reports, advises the

Government as to the acceptability of projects and recommends amendments when

necessary. BEST is developing policy and procedures for environmental management,

including coastal zone management. The agency’s mandate also includes advising the

Bahamas government on the environmental impact of development proposals submitted

to the commission for review, conducting site visits for projects under EIA review,

serving as the country’s focal point and point of contact for all international organizations

on environmental, scientific and technological matters, coordinating activities related to

international treaties, protocols and agreements to which The Bahamas is or will become

a signatory, representing the government in discussions and negotiations with

representatives of regional and international organizations and foreign governments on

environmental, scientific and technological matters, and serving as a forum to encourage
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and enhance dialogue and information exchange between government agencies and

private sector entities.

BEST’s Board is headed by the Ambassador for the Environment and consists of

representatives from the following: Senate, Department of Fisheries, Department of

Environmental Health Services, Department of Agriculture, Water and Sewerage

Corporation, College of The Bahamas, Ministry of Tourism, Ministry of Foreign Affairs,

Ministry of Finance, Port Department, Department of Land & Surveys and Bahamas

National Trust.

2.3 THE DEPARTMENT OF ENVIRONMENTAL HEALTH SERVICES

The Department of Environmental Health Services (DEHS) is responsible for enforcing

public health guidelines and industrial regulation and enforcement. The Department is

responsible for solid waste management and oil spill contingency plans. Under the

Environmental Health Act of 1987, and the Environmental Health Regulations, the

DEHS mandate is to promote and protect public health and ensure conservation and

maintenance of the environment. In practice, ensuring conservation and maintenance of

the environment has been limited to preventing actions taken in the environment that

negatively impact human health, such as pollution. The main role of the DEHS is to

regulate, monitor, and control actual and likely contamination and pollution of the

environment and establish minimum standards required for a clean, healthy, and pleasing

environment. For proposed large projects, the DEHS evaluates the effectiveness of

pollution control measures and initiatives to protect the health and safety of workers and

the natural environment. DEHS also issues the necessary effluent discharge and

emissions permits. DEHS has created a new entity, the Environment Monitoring and Risk

Assessment (ERMA) Division, formerly the Public Analyst Laboratory attached to the

DEHS, which has the responsibility for environmental monitoring.

2.4 THE BAHAMAS NATIONAL TRUST

The Bahamas National Trust is a non-profit organization established through The

Bahamas National Trust Act in 1959. It is responsible for establishing and managing
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national parks and protected areas, historic preservation, public awareness and outreach

on environmental issues.

2.5 PERMIT APPLICATION AND REVIEW

The following is an overview of the permit application and review process. Within the

Commonwealth of the Bahamas, a full environmental impact assessment is required for

all proposed new power plant developments or extensions or major modifications to

existing power plants. For all development of new facilities or extensions to existing

facilities, standard procedures require that a Building Permit be obtained from the

Ministry of Public Works. According to the Town & Planning Act, application for a

Building Permit must be accompanied by a copy of the EIA Report and must be

submitted to the Department of Building Control for registration and payment of the

license application fee. The permit application and EIA Report are also sent to the BEST

commission, who is responsible for examining all proposed new developments in order to

ensure that all new developments are, from a technological and environmental point of

view, in the best interests of the nation. Comments will be sought from government

agencies such as the Bahamas National Trust, the Department of Archives and the

Ministry of Tourism, as well as non-government organizations (NGOs).

The Department of Building Control then forwards the Building Permit Application and

EIA Report to the Department of Town Planning and the Ministry of Health and

Environment for their evaluation. The Department of Building Control examines the

structural and electrical design of the proposed development to ensure that it meets the

required Building and Fire Regulations, including Bahamas Building Code.

Permission is also required for use and storage of volatile substances, for construction of

new oil tanks, to ensure that they are correctly bunded and hurricane proof, for

installation of electrical and plumbing works and for air conditioning and boilers. The

Building Permit encompasses all these; in addition, consideration is given to the impact

on land use and water resources. Once the Town Planning Committee has reviewed the

application, they will take into account the views of the government before finalizing
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their comments. At the Town Planning Committee meeting, should the Committee deem

it necessary and if there is strong public objection to the project, representatives or

members of the general public may be invited to voice their views or objections.

Due notice is also taken of any comments made by Non-Government Organizations

(NGOs), such as Friends of the Environment, and government agencies such as the

Ministry of Tourism, Water & Sewerage Corporation and Bahamas National Trust,

together with any potential impacts that they might identify as giving cause for concern.

On submission of the Building Permit Application (and EIA) to the Ministry of Health &

Environment, the Department of Environmental Health (DEH) considers the

environmental impacts of the proposed development, and the issuance of effluent

discharge and emission permits. The Environmental Health Services Act stipulates that a

permit is required to be granted by the Director of the Department of Environmental

Health for all emission, deposition, issuance or discharge of any regulated air

contaminant. All new facilities must obtain a permit prior to initiating the discharge.
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3.0 PROPOSED PROJECT

3.1 OVERVIEW

The Bahamas Electricity Corporation (BEC) has responsibility for the generation,

transmission and distribution of electricity in the Commonwealth of the Bahamas. Due to

current and anticipated future demands in the Abacos, BEC has determined that

expansion by construction of new power generating facilities is considered necessary to

meet the needs of all consumers. The island is experiencing tremendous economic growth

due to various development projects. The construction site is located at Wilson City and

will initially be located on the front 25-acres of a 100-acre parcel of land. The power

plant site is located on the southern side of Wilson City Road, approximately 5.0 miles

east of the intersection of Great Abaco Highway and Wilson City Road. The power plant

will include the powerhouse within which will be installed 4 x 12 Megawatt (MW)

engines fueled by Heavy Fuel Oil (Bunker C). The new Wilson City Plant will almost

double the nominal generating capacity from the installed capacity at Marsh Harbour.

Integral to the operation of the power plant is a fuel supply, which will be provided via a

pipeline located adjacent to Wilson City Road, which will run from the coast to the power

plant (Figure 3-1). The dock area and associated pier will house pumping facilities to

receive waterborne fuel shipments to service the plant. However, at the time of the 2008

EIA, the proposed 3-mile utility corridor from the power plant site to the Sea of Abaco

was only conceptual. As a result, a supplemental EIA was required to evaluate potential

impacts of the pipeline corridor, the 2-acre marine fueling facility, and the 150 ft pier

extending into the Sea of Abaco. Approval for the fuel dock construction was provided

by the Port Department in their correspondence dated June 8, 2009 (Appendix B).

3.2 SITE LOCATION

The proposed site is accessible by driving approximately nine (9) miles south of Marsh

Harbour, on Earnest Dean (formerly Great Abaco) Highway, the major transportation

artery on Abaco.  The pipeline corridor begins at Wilson City Power Plant, which is

located approximately five (5) miles from the intersection of Wilson City Road and
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Earnest Dean Highway. Wilson City Road is currently an unpaved road that has been

used intermittently since the decline of Wilson City. The road dates back to early Abaco

economic development activities.

The Wilson City Power Plant site (under construction) is located in a predominantly pine

forest area of the island, with pine covered Crown Lands in cardinal locations of the site.

West of the site, current pine covered lands are former sugar cane fields. Northeast of the

site, at Pelican Point, are the ruins of the former pulp era settlement location of Wilson

City, after which the plant was named. There are currently no developments within a

three (3) mile radius of the proposed power plant project. The last Wilson City residents

relocated following the demise of the timber industry in 1916.

3.3 PIPELINE CORRIDOR

A fuel pipeline is proposed from the power plant to Wilson City Dock, a distance of

approximately 3-miles. The proposed ROW is approximately 40-ft wide to house both

the fuel pipeline and the transmission line power poles from the plant to the coast.  It is

proposed that the fuel from the Wilson City dock will be transmitted by a 12” diameter

pipe laid out in an underground trench to connect the dock to the power plant. It has been

proposed that the pipe will be buried at a depth of approximately 5 ft to protect it from

environmental and human hazards. The pipe will be laid in a trench located on the

southern and western sides of the road and will run parallel to the existing Wilson City

Road, the recently cleared and cut Wilson City Road Extension and Dock Road to the Sea

of Abaco. After pipe installation, approximately 30” of granular material (gravel) will be

used to cover the pipes; the remainder will be filled with normal soil material from the

site, compacted and returned to grade.

3.4 WILSON CITY DOCKS

Construction of a new fueling pier or wharf will be required to facilitate power plant

construction and operations. Typical open pier or wharf construction involves the

installation of pilings and construction of a decking system. The pier is proposed to be
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constructed perpendicular to the coast and will extend out an estimated 150-ft to access

deep water in the Sea of Abaco. A 2-acre parcel of land will be cleared adjacent to the

eastern coast of Great Abaco at the terminal end of the newly constructed dock road. The

2-acre parcel will house fuel transfer equipment and a pump house to facilitate the

transmission of the fuel from the freighters to power plant. Figure 3-2 is a survey of the

two acre parcel.

A number of challenges have been identified along the proposed pipeline route, which are

to be addressed through civil design activities currently in progress, the results of which

will be submitted under separate cover.
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4.0 ENVIRONMENTAL SETTING

In order to assess the potential influence of the proposed construction and operation of

the project on the ecosystem in the subject area, an overview of environmental

considerations or “baseline” of environmental conditions, is necessary. Since much of

this review was previously presented in the 2008 EIA, the following section is for

reference purposes. The following environmental review is derived from literature

obtained from reasonably accessible sources.  It is against this understanding of the

environmental paradigm that the site evaluation and project activities will be compared.

4.1 PHYSICAL ENVIRONMENT

The Bahamas archipelago of scattered islands, cays and surface reefs extends in a

northwest to southeast trend for approximately 870 miles from the east coast of Florida to

the western edge of the Puerto Rico Trench. The region includes the Bahamas Plateau,

the Florida Plateau to the west and the Blake Plateau to the north.  The northwestern

Bahama Islands are isolated landmasses that project above sea level from two large

carbonate platforms, Little Bahama Bank and Great Bahama Bank. Figure 4-1 illustrates

the regional setting of the Bahama Banks.  The Bahamian platforms have been the

locations of carbonate deposition since at least the Cretaceous period. Landforms in the

Bahamas consist of extensively built up carbonaceous deposits of limestone, dolomite

and evaporites, which are separated by very deep escarpments and troughs. The thickness

of the carbonaceous deposits is not accurately known, but it is assumed to extend to great

depth (as much as 6 miles), and is underlain by oceanic crust. Water depth on the

platforms is generally less than 33 feet.

The Abacos lies on the eastern flank of the Little Bahama Bank where the water depth

across the platform rarely exceeds 50 ft, and is generally less than 20 ft.  The Bank is

bound by steep slopes that terminate in deep submarine troughs at water depths of

thousands of feet. The general bathymetry adjacent to the Little Bahama Bank includes

the Northwest Providence Channel in excess of 3000 ft deep to the west and the

Northeast Providence Channel in excess of 12,000 ft to the south (Figure 4-1).
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The ecological environment between the protected “leeward” shelf facies, and the

exposed Atlantic coastline to the east reflects the contrasts in submarine geomorphology.

Purdy mapped the biotic communities and Newell mapped the facies and their

distribution.  The communities are controlled by both substrate and turbulence, and a

strong correlation between community and facies has been documented. Table 4-1

indicates the facies composition and distribution in the Bahama Banks.

The shallowness of the Banks does not allow for the greater wave amplitude attainable in

deeper water. Water circulation over the banks is governed by a combination of tidal and

wave action. Tides are semi-diurnal but are strongly influenced by both wind direction

and velocity.

4.1.1 Climate

The Bahamas climate as a whole is dominated by the influences of the Atlantic Ocean

and Caribbean Sea, which have relatively high temperatures throughout the year, being

influenced by ocean currents from equatorial latitudes, which form the Gulf Stream to

north of the Caribbean. As a result, the area is dominated by the influence of the northeast

trade winds for much of the year, and by the North Atlantic anticyclone during the

winter.

Despite relatively hot summers and cold spells associated with the migration of air from

North America, the Islands are characterized by an absence of temperature extremes. For

instance, maximum temperatures rarely exceed 100ºF during the summer whilst

wintertime temperatures rarely fall below 59ºF. Hurricanes are associated with the

months between June and November with August and September being of particular

significance for these storms. At such times, precipitation may be very high, in excess of

500 mm (19.7 inches) of rain failing over a two to three day period. On average, these

phenomenon occur two or three times a year, although their influence may only extend

over a relatively small proportion of the region.
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4.1.1.1 Winds and Storms

Review of published records indicates that the mean wind speeds proximal to the site do

not vary significantly on a monthly basis, with the highest winds occurring during the

winter months on the order of 8-10 miles per hour. The prevailing wind directions, based

upon local literature, are from the northeast and southeast. The subject site is located

within the Atlantic Tropical Cyclone Basin. The formation of these storms, and possible

intensification into mature hurricanes, takes place over warm tropical and subtropical

waters. Eventual dissipation or modification typically occurs over the colder waters of the

North Atlantic, or when the storms move over and away from the sustaining marine

environment.

The tropical storm/hurricane activity occurs from June through November; their

frequency is highly variable and their storm paths equally unreliable. It has been

estimated that hurricanes, tropical storms and related weather systems are responsible for

as much as 75% of the precipitation received by the Bahamas. Between 1871 and 1987,

the Bahamas have borne the brunt of 115 such storms, resulting in an average of one

storm per year tracking through the Archipelago. This does not include the impact of

lesser storms, spawned by similar conditions, which failed to achieve tropical storm

status. Generally speaking, the islands to the north tend to experience more hurricane

and/or tropical storm activity than the islands in the central and southern Bahamas.

Great Abaco was subject to 16 hurricane/tropical storm events during the 1871 - 1987

period. Table 4-2 indicates the regional hurricane and tropical storm frequency of the

Bahamas. The Bahamas has felt the affects of more recent named hurricanes including:

Hazel (1954), Donna (1960), Betsey (1965), Andrew (1992), Floyd (1999) and Frances

(2004), which directly impacted Abaco, as well as Hanna and Ike (2008).

4.1.1.2 Temperature

The relative geographic positions of the islands produce variations in temperature. The

northern islands experience their warmest temperatures during the months of June, July,

August and September, when the mean monthly temperature approaches 84ºF.

Temperatures peak in August and begin to decline in September. By October, the mean
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monthly temperature of the northern islands has dipped below 80ºF, while the

temperatures among the islands to the south remain above that mark. The lowest mean

monthly temperatures are recorded in January, when the temperatures in the northern

islands fall below 66ºF, while the mean monthly temperature of the southern islands

remains in the 74ºF range. The relative position of Great Abaco in the northern Bahamas

lies within the regional temperature band with a mean temperature between 75 and 77ºF.

Figure 4-2 provides a graphic illustration of the regional temperature across the Bahamas.

4.1.1.3 Precipitation

The precipitation regime in the Bahamas is seasonal in character with distinct wet and dry

seasons. October is the month with the highest precipitation across the Bahamas (with the

exception of New Providence which experiences the greatest amount in September). A

marked dry season then follows in November. The lowest mean monthly precipitation for

the northern islands occurs in December, while the southern islands record the mean

monthly lows in April. Great Abaco, located in the northern Bahamas, annual

precipitation is between 55 and 60 inches. Figure 4-3 provides a graphic illustration of

precipitation regimes across the commonwealth.

4.1.2 Topography

The surface of Abaco is composed entirely of mid to Late Quaternary carbonate deposits,

rocks less than 1 million years old. Eolianite (dune) ridges, with elevations commonly

over 80 ft, form most of the relief on Abaco.  The high cliffs along the eastern shore of

Abaco are commonly the result of erosion of these eolianite deposits.  The pits, holes and

crevices that are evident on the surface of Abaco are due to dissolution of the soluble

carbonate rock by the slightly acidic rainfall, assisted by carbon dioxide from the soil.

The sum of all these features, from the small centimeter scale up to the meter scale, forms

a dissolutionally controlled surface called the epikarst. The larger, deeper pits are pit

caves that help drain the epikarst into the subsurface.  They can be in excess of 30 ft

deep. The topography along the proposed pipeline route is fairly flat at approximately 20

ft elevation at the power plant site and remains so until it reaches the coastal ridge where



4-5

it abruptly attains 60-ft elevation, before transitioning down to a few feet above sea level

at the coast.

4.1.2.1 Soils

The soils of the Bahamas consist mostly of calcareous particles, with some aluminous

lateritic soils formed under humid tropical conditions. The soil materials can be divided

by their major soil forming constituents that include carbonate sediments, airborne dust,

and immature humic materials, the result of decaying vegetation.

These soils, known as azonal soils, are immature and have not yet developed to a stage of

equilibrium with the local weathering regime. Typically, these soils tend to be localized.

Soil thickness can vary and is usually thin, discontinuous and is thickest when

concentrated in shallow solution pits. The predominant pedogenic features in the altered

limestone are voids produced by the carbonate solutioning process, around the roots of

plants. Frequent wetting and drying due to the high effective porosity of the underlying

carbonates and the intermittent nature of the rainfall characterize the soil moisture.

4.1.3 Geology

Drilling data from the Bahamian Platform suggests that more than 3.1 miles of carbonate

sediment have accumulated on pre-Triassic crystalline bedrock. Table 4-3 illustrates the

Geological Time scale for the Bahamas, prepared by the US Geological Survey (USGS,

1984). The upper units consist of Pleistocene and Holocene limestones, including aeolian

calcarenites, beach rock, fossil coral reef rock, and sub-tidal facies. Lithified aeolian dune

ridges provide topography, with shallow brackish to hypersaline lakes occupying the

depressions between. Sand beaches characterize the shorelines, commonly containing

Holocene beach rock, located between headlands composed of older, eroded aeolianites.

Carew and Myroie first proposed a general model for Bahamian geology, describing the

depositional and stratigraphic sequence of the Bahama Islands, in 1985.  The model was

developed using San Salvador Island as a specific example, but has been successfully
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applied to other islands. A physical stratigraphy that is consistent with this model is

presented in Table 4-4.

Notwithstanding the development of this stratigraphic model, for general purposes, the

geology of the islands is essentially a homogeneous body of limestone, which for the

basis of this study shall be referred to as the Lucayan Limestone.

The limestone exposed at the surface of the Bahamas is the upper boundary of the

Lucayan Limestone, whose average thickness is 130 ft.  The texture of this limestone

ranges from mudstone1 to grainstone, but packstone predominates. Overall, peloids are

the most abundant grain type, but ooids predominate in the upper 30 ft and local zones of

corals and coralline algae are present (Dunham, 1960). The Lucayan Limestone is dated

as late Pliocene-Pleistocene.

The surface geology of the Bahamas is formed from Pleistocene and more recent

deposits, basically reef limestone and its weathered products. Karst features created

during Pleistocene sea level fluctuations provide caves, blue holes and remnants of cave

systems. The topography of the islands is subdued, with low relief, which seldom exceeds

30 ft above sea level. Dune ridges of greater than 100 ft are found on some islands,

notably New Providence. Ponds and lakes form between dune ridges.

4.1.4 Water Quality

4.1.4.1 Hydrogeology

A major source of water supply in the Bahamas is located in the upper part of the

Lucayan Limestone formation.  The upper part of the formation (approximately 100 ft) is

poorly consolidated oolitic/pelitic limestone. Below this formation are alternating beds of

slightly cemented skeletal sands and cavernous limestone. Karst development is a major

part of the deposits that form the Bahama Islands. Features of Karst development range

from small scale pitting in coastal outcrops to deeper sinkholes and caverns in older

material.

                                                  
1 Definitions for words in italics are located in the glossary at the end of this section.
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The major source of fresh water in the Lucayan Limestone is rainfall, which percolates

through the thinly developed soils on the islands. The fresh water occurs as lenses that

float on top of the denser brackish water.  The water in the Lucayan Limestone is

influenced by a variety of sources including tidal action, rainfall, barometric variations,

evapotranspiration, and groundwater discharge at the coast, as well as by urban

development and withdrawal. Generally, the location and extent of fresh water in the

Lucayan Limestone depends on the island size, shape, climate and the presence of less

permeable discontinuity surfaces.  The precipitation on Abaco is between 55-60 inches

annually, which recharges the fresh water lenses across the island.

4.1.4.2 Island Aquifers

Badon Ghyben and Baurat Herzberg first investigated fresh water supplies on small

islands. These investigators determined that small islands, composed of permeable

material, are underlain by salty groundwater, as well as being surrounded by seawater.

The fresh water takes the form of a fresh water lens, “floating” on the more dense salty

water.  The Ghyben-Herzberg principle suggests that, as with any other floating body, a

ratio exists where part of the fresh water lens is above sea level and part is below. In

addition, this body of floating water is in dynamic equilibrium, by continually receiving

replenishment from rain, with leakage occurring at lands edge discharging to the sea.

These lenses are 9 to 18 ft thick in the smaller islands, while they range from 45 to 90 ft

on larger islands.  The contact between fresh water and seawater is not a well-defined

boundary; instead, there is a zone of intermixture, commonly called the “zone of

diffusion”, which separates the overlying fresh water from the underlying seawater. This

zone of mixing, if subject to hydraulic head fluctuations caused by tides, will be enlarged.

Figure 4-4 is an idealized section through a small island, illustrating the Ghyben-

Herzberg principle for island aquifers. If there is a limited resource with respect to

development in the Bahamas, it is fresh water.
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4.1.4.3 Groundwater Sources

Abaco Island possesses good fresh water resources from the Lucayan Limestone aquifer

lenses. Very large to large quantities of water are available from four relatively large

freshwater lenses: (1) Normans Castle, (2) Marsh Harbour-Lake City, (3) Lake City-

Crossing Rocks, and (4) Crossing Rocks-Hole in the Wall. The lenses vary in thickness

and the water table is encountered between 2 and 20 ft below the surface. The lens at

Norman's Castle reaches a maximum thickness of 55 ft and one borehole can produce a

maximum yield of 60 gallons per minute (gpm). The area between Marsh Harbour and

Lake City is well developed with regard to groundwater resources, as this lens serves the

population of Marsh Harbour and its surrounding communities. The lens also reaches a

maximum thickness of over 50 ft and each borehole can produce yields between 30-45

gpm. The lens extending from Lake City to Crossing Rocks has a maximum thickness of

45 ft and thins southward where the water becomes brackish near Guinea Schooner Bay.

Maximum yields in this area are 30 gpm. The area between Crossing Rocks and Hole in

the Wall contains a thick (40-60 ft) and extensive freshwater lens that may produce yields

greater than 40 gpm, which covers approximately 33% of the total island area, and is

suitable for hand pumps. The power plant and utility corridor are located east of the

margins of the aquifer that serves Marsh Harbour and the surrounding communities

(Figure 4-5).

4.2 NATURAL ENVIRONMENT

4.2.1 Terrestrial Ecosystems

4.2.1.1 Fauna

The birds of the Bahamas originate primarily from the United States, Cuba and the

Caribbean. The majority of birds in the northern Bahamas are of North American origin,

while more Caribbean species are found in the south. Only a few species of birds are

endemic to the Bahamas. Inagua is ornithologically the richest island. The lagoons and

mangroves attract a variety of herons and egrets. Sea birds and waders are common along

protected coasts, as are hummingbirds, and many North American migrants. The Wild

Birds Protection Act is designed to ensure the survival of all bird species throughout the

Bahamas. About 230 species of birds either migrate to, or live in, the islands. Some of
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these are considered rare or endangered. These include the Bahama Parrot (now only

found in the Abacos and Great Inagua).

The pine forests of the northern Bahamas are recognized for the presence of birds. Above

the pines can be seen the Turkey vulture (Carthus aura), which have been observed on

Andros, Abaco and Grand Bahama. Other notable bird species include the Bananaquit,

Bahama Woodstar Hummingbird, Cuban Emerald Hummingbird and the Red-legged

Thrush. Over thirty different warblers may frequent the Bahamian pine forest. Two are

residents: the endemic Bahama Yellowthroat (Geothlypis rostrata) and the Pine Warbler

(Dendroica pinus).  The rest are winter visitors or migrants, such as the Cape May

Warbler (Dendroica tigrina) or Black and White Warbler (Mniotilta varia) who may

return year after year to the same wintering grounds. The pine forests of the Bahamas are

also home to Wild Boar, which is popular game species on the island of Abaco. There are

also populations of feral cats and raccoons. Quail, Wood Doves and White-crowned

Pigeon, which feed on Poisonwood, may also frequent the pine forest and several

migratory species of duck, such as the Blue-winged Teal, utilize the ponds and lakes of

this ecosystem.

4.2.1.2 Flora

The Bahamas has over 1,300 species of plants, many of which are not found anywhere

else in the world.  Common plants include the Bahamian Pine, Mahogany, Lignum Vitae,

Sea Grapes, Orchids, Guinep, Pigeon Plum, Guana Berry, Bay Geranium, Cereus (a

cactus) and others.  There are also three Mangrove species: Black, White and Red

Mangroves. The Caribbean Pine dominates the most northerly islands, whereas the

southeastern islands are dominated by hardwood coppice, and have xerophytic vegetation

in places.  A few introduced or exotic species have become nuisances and have displaced

the local vegetation; these include the Australian Pine (Casuarina), Brazilian Pepper and

Bottle Brush (Callistemon) trees.
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4.2.1.3 Pine Forests

The power plant is located within an area of the pine forest ecological environment. The

forests in general include the Caribbean Pine (Caribaea vs bahamensis) also known as

Yellow Pine. Other floras which can be found in the Bahamian Pine Forest are Bletia

purpurea, purple-flowered orchids, Andorpogon glomeratus, also known as Bushy Beard

Grass, and Pteridium aquilinum, Southern Bracken Fern. Shrubs that populate the area

are Wild Guava (Tetrazygia a bicolor), Five-finger or Chicken's Foot (Tabebuia

bahamense) and Snowberry (Chiococca alba).  The Scale Leafed Love Vine (Cassytha

filiformis) winds its way through the understory and around Poisonwood (Metopium

toxiferum).  The Sabal Palmetto (Cocothrinax argenta) may dominate ground flora in

certain pine forest areas.

The pine forests are referred to as a “Fire Climax Community,” which means the

Caribbean Pine is a light-demanding species that requires open areas with no competition

from shading broad-leafed plants. Caribbean pinelands are called "Fire Climax

Communities" by botanists, for if periodic fires do not occur to remove the shading

broad-leafed understory, juvenile pines cannot get sufficient light to take hold and replace

the adult trees as they die off. Without fires, the broad-leafed coppice, a hardwood forest,

would succeed the pinelands.

Extremely well adapted to fire, the Caribbean Pine adults are rarely killed by the flames.

Their fire resistance is due to volatile resins in the bark, which explode, when heated,

putting out any small fires, which start at the bark. Juvenile pines are not as resistant as

the adults and are generally killed, but reseeding takes place around the base of the adult

trees rapidly.

The general history of the use of the pine forest follows. Bahamians have used the

Caribbean Pine for hundreds of years. Large-scale commercial exploitation of the

resource did not begin until the early 1900’s. In 1905, a sawmill was constructed near

Wilson City, Abaco where it ran for twelve years. As local pinelands were utilized, the

mill was moved to other areas and by 1943, all of the virgin pine of Abaco had been cut
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except for an area north of Crossing Rocks and a forest between Norman's Castle and

Marsh Harbour.

Pine forests only occur on the northern islands of the Bahamas, including Grand Bahama,

Andros, Abaco and New Providence. Areas of pine forest, which are protected, are the

Rand Nature Centre and the Lucayan National Park, Grand Bahama and the Abaco

National Park in southern Abaco.

4.2.2 Aquatic Ecosystems

4.2.2.1 Marine Platform

The Abacos form the eastern margin of a broad, shallow marine platform that is fringed

by reefs and/or cays. The presence of the fringing reef dictates the ecological

environment of the “leeward” side of the reef. The Bahamas platforms (Great Bahama

and Little Bahama Banks) are low energy marine platforms in which the sediments are

mostly pelleted muds that have been intensely bioturbated by invertebrates.

In regions of higher energy, particularly on the outer margins of the marine platform,

sandbelts (sandbars) occur.  Mobile sand belts usually have impoverished benthonic

faunas because of the instability of the substrate.  The region of more active sand

movement grades into marginal areas where mobility is less and colonization by grass

has occurred. It is in these areas, with a more stable substrate, were platform benthic

communities and abundant burrowers will occur.

The western shore of Great Abaco is less well defined than the windward shore and the

land slopes gradually onto the shelf and below sea level. In the bight formed by Great

Abaco, a very shallow area of lime mud called “The Marls” is present. The Marls are

sometimes described as a wetland, comprised of mangrove creeks and small islands that

provide a nursery for young fish and invertebrates, and a habitat for ducks, egrets and

herons.
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4.2.2.2 Reefs

The reefs in the Bahamas Islands are rich in their diversity and population. A number of

basic reef types are recognized which are generally defined by their overall structure and

the geological conditions under which they evolved.

Reefs may be described as a mass of organic material consisting in part of organisms

which have grown in-situ, material derived from organic debris which has been

transported to the site of the reef, and chemically precipitated materials. Fringing or

barrier reefs, typical to the Bahamas, occur offshore so that a lagoon is formed between

the reef and the coastline. The maximum depth of water in which the reef-building

organism can flourish limits the seaward extension of the reef. Erosion of the seaward

face of the reef produces a mass of debris upon which a living reef can develop in the

optimum depth of water.

4.2.2.3 Coastal Environment

The coastline in the Bahamas can be subdivided into two distinct groups: sandy coasts

and rocky coasts, which are both the results of the relative energy the coastal area is

exposed to.

The Sandy Seashore

Along a sandy shore there are no large rocks, algae or tidal pools. The sandy seashore can

be divided into four general zones: Intertidal, Pioneer, Fixed Dune and Scrub Woodland.

The Rocky Seashore

Many shores in the Bahamas are made of limestone rock that has worn away to form

ridges and crevices. They form ideal habitat for a variety of marine plants (algae) and

animals. The ridges and crevices provide protection from the waves and provide a safe

haven for creatures to hide from predators. The plants and animals of the rocky shore face

problems similar to those found in the sandy shore. They are tossed about by the waves

with the movement of the tide; they face intense heat and high salinity, extreme
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variations in oxygen availability and high vulnerability to predators' when stranded in

pools at low tide.

The ecologic assemblage of fauna and flora of the rocky shore belong to many different

biological groups which have adapted to this particular environment including: Molluscs,

Crustacea, Echinderms, Annelida and Fish, including varieties of Barnacles, Sea Urchins

(sea egg) and Crabs; Chitons, Limpets and Sea Anemones. The flora, or algae, in this

zone is grouped into three headings according to their color: red, brown and green. The

faunal species of the rocky shore zone include: Peacock Worms (Sebellidae sp.), Limpets

(Acmaea sp.), Rock Oyster (Osttra sp.), Chitons (Curbes), Sergeant Major, Rock Beauty,

Blenny, Sea Urchins (Iytechinus), Common Blue Crab (Collinectes aspidus sp.),

Common Hermit Crab (Pargarus longicarpus sp.) and Clubbed Finger Coral (Porites

porites).

Of particular note with respect to the ecological diversity of the coastline is that the

Bahamas is signatory to the Biodiversity Convention, which means that they have

pledged to the world to preserve the biodiversity of the Bahamas. The seashore is an

example of a unique ecosystem with a great variety of flora and fauna.

4.2.2.4 Wetlands

Wetlands are most properly described as those areas that are inundated or saturated by

surface water or groundwater at a frequency and duration sufficient to support, and under

normal circumstances do support, a prevalence of vegetation, typically adapted for life in

saturated soils. Soils present in wetlands generally are classified as hydric or alluvial, or

possess characteristics that are associated with reducing soil conditions. The prevalent

vegetation in wetlands generally consists of facultative or obligate hydrophytic

macrophytes that are typically adapted to this soil condition.  There are three types of

wetlands recognized in the Bahamas; these include coastal wetlands (tidal marshes and

swamps), mangrove wetlands (dominated by button wood/black mangrove), and

freshwater wetlands.
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4.2.2.5 Protected Habitat (Pelican Cays)

The Abacos are home to a number of national parks or preserves, which are areas of

pristine beauty and biodiversity and within which the flora and fauna are protected.

Abaco's sea parks are national parks that were established by the Bahamas National Trust

(BNT). The primary function of the Bahamas National Trust is to build and manage

national parks and protected areas in the Bahamas. These areas are strictly “no-take”

areas and as such nothing may be removed from within these park boundaries. These

areas from north to south include Walkers Cay National Reserve, Black Sound National

Reserve, Fowl Cay National Preserve, Tillo Cay National Park, Pelican Cay Land and

Sea Park and Abaco National Park. Of the referenced parks the most significant park with

respect to the project is Pelican Cays Land and Sea Park.

Pelican Cays Land and Sea Park (PCLSP) is protected and maintained by the Bahamas

National Trust, which was granted a 99-year lease by the Bahamas Government.  The

park consists of a 2100-acre area just north of Cherokee Sound in Great Abaco that

contains undersea caves, extensive coral reefs and is noted for its fish, plant and bird life.

PCLSP is located adjacent to the barrier island system that protects the Sea of Abaco

from the Atlantic Ocean.
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5.0 EXISTING SITE CONDITIONS

5.1 INSPECTION METHODOLOGY

An onsite inspection of the estimated 3-mile pipeline corridor (Wilson City extension and

unpaved dock road) and Wilson City shipping/docking terminus was made to note the

environmental setting of the project site and to document and evaluate the impacts (if

any) on the micro ecosystem in the vicinity of the proposed construction activities. KES

personnel conducted the initial pedestrian evaluation followed by a low altitude aerial

reconnaissance on July 1st and 2nd, 2009.  The evaluations focused on potential impacts to

the terrestrial ecology, marine ecology and historical cultural concerns.

5.1.1 Site Overview

Access to the proposed power plant site from Ernest Dean Highway is via Wilson City

Road (aka Abaco Farm Road). This road was formerly the access route to Wilson City

during the years 1906 through 1916, when Wilson City was instrumental to Abacos’

wood industry. Following closure of the mill in 1916, and in the absence of any need to

access Wilson City, there was no requirement for maintenance, and as such Wilson City

Road today is little more than a somewhat drivable trail through the pine forest. The route

is characterized by pine forest on both sides of the road. The forest is unique based upon

its lack of age diversity, and the spacing between each tree. According to the literature,

the former old growth pine had been harvested during the 1960s and seedlings had been

planted to reestablish the forest. In addition, many of the cleared areas west of the power

plant site and Great Abaco Road were converted to sugar cane fields. The differences in

the current forest character are discernable, based upon the planting pattern of the

seedlings and cleared former fields.  Along Wilson City Road, a number of access roads

were noted. These trails were historical routes into the former sugar cane fields during the

1970s, which for the most part are now overgrown. The EIA project team drove the

almost five miles along the unpaved road to the power plant site to begin the utility

corridor reconnaissance east of the plant location.
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The proposed fuel pipeline will extend from the power plant site east to terminate at a

new docking pier. The fuel pipeline will follow the route of Wilson City Road.  This

route then continues northeast along the recently cleared trail for the purpose of this

report known as the Wilson City Road Extension. This extension was cleared for the

expressed purpose of providing access to the Sea of Abaco. This recently cleared route

follows the coastal walking path adjacent to Spencer’s Bight to Wilson City. At the time

of the investigation, the coastal road elevation was very close to sea level. The north face

of the coastal ridge marks the landward side of the road.

Prior to reaching Wilson City, the newly cleared trail turns right and is referred to as

“Dock Road.”  This new trail runs almost east-to-west and over the undulating coastal

ridge which reaches 40 ft elevation before dropping gently to the proposed docking pier

location. The selection of the path of the new road was deliberate to avoid any potential

cultural conflicts and was made after deliberations with Friends of the Environment and

at BEC’s insistence that no archeological sites were to be damaged (Figure 5-1). A letter

to the editor of the Abaconian newspaper attesting to this fact is provided in Appendix B.

5.2 WILSON CITY – A BRIEF REVIEW

5.2.1 Historical Perspective

A review of the development of Wilson City reflects a period of economic growth for

Abaco in general, which began in the 1900s and subsequently ended in the early 1970’s.

The development at Wilson City was driven by the rise of the logging industry, which

lasted about 10 years, before relocating to other areas of the island. The following is a

brief summary, as it relates to Wilson City.

• 1900s Bahamas Timber Company holds the 100-year timber license, which is later
transferred to the Abaco Lumber Company.

• 1906 Governor William Grey Wilson approved an agreement, which permitted the
cutting and exporting of Caribbean Pine, which covered much of Great Abaco at this
time. A saw mill and town were constructed named Wilson City, after the then
Governor, and was located at Spencer and Pelican Points. When Wilson City opened
in 1908 it included a power plant, ice plant, general store and company provided brick
and wood constructed housing and dormitories.
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• 1916 A combination of equipment failure and lack of timber forces the Bahamas
Timber Company to close down Wilson City. The mill was subsequently relocated to
Norman’s Castle, north of Marsh Harbour, but the work camp at Norman’s Castle,
unlike Wilson City, was not built with the idea of permanence.

• 1920-1930 Subsequent to Wilson City being dismantled in 1916, salvage of building
materials continued through the 1920s and 1930s.

Wilson City was the first town of its kind in Abaco and was conceived as a model and

modern city to house its work force and was instrumental in the early development of

Abaco. The historical activities first at Wilson City and then at Snake Cay reflect a period

of economic growth and decline on Abaco, which centered on the growth of the logging

industry, and subsequent replacement by the sugar industry. Currently, the immediately

adjacent properties to the Wilson City Power Plant site consist of Crown Lands that are

vacant and covered with pine forests. Access to the Wilson City (ruins) area, until

recently, was either waterborne or by walking from the terminal point of Wilson City

Road.

5.2.2 Search for Ruins

During the visual inspection task of the EIA, the KES investigators made a concerted

effort to locate ruins and/or artifacts proximal to the proposed project area. A local

resident “Wayne” (last name not obtained) whose mother lived at Wilson City and who

was familiar with the area indicated that the current so-called Wilson City Road was

actually the location of the railway that brought harvested wood from the forest and

transported the wood to the docks at Pelican Point. The railroad predates the Great Abaco

Highway (aka Ernest Dean Highway), which was not constructed by Owen-Illinois until

1959, some 30 years after the decline of Wilson City. According to Wayne, access to

Marsh Harbour from Wilson City was by ferry from Pelican Point. Wayne also indicated

that at the terminal point of the existing Wilson City road, remnants of the railways may

still be observed. Armed with this knowledge and a machete, the investigation began.

KES first followed a walking path that was not vehicle accessible from the terminal point

of Wilson City Road at Spencer’s Bight. The path climbed steeply east up the coastal

ridge, and then circled around back to the beach. No remnants were identified in this area.
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Since the tide was low, the KES investigators then walked along the beach front at

Spencer’s Bight, walking in a northeasterly direction, and rounded the headland at

Spencer’s Point. Between Spencer’s Bight and Spencer’s Point, a number of

perpendicular cuts were made into the vegetative undergrowth to see if any ruins were

discernable. However, unless the structures were significant, the density of the vegetation

made any clear observation impossible.

Nevertheless, this procedure was continued from Spencer’s Point along the beach

towards Pelican Point. Using the topographic map for reference, and historical

descriptions of the location of the ruins, additional cuts were made into the undergrowth.

During one of these forays into the undergrowth the foundation and partial wall of a

building was identified.

Inset photograph: Example of Ruin at Wilson City
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Once this building foundation was located it was felt that others would be close by.

However, the thickness of the undergrowth made any further investigation impossible. As

previously noted, the vicinity of the subject site is covered with dense and mature

vegetation. Historical anthropogenic activities have been recorded for the site vicinity,

but the evidence of the ruins is masked by vegetation, and since much of the former

“city” was salvaged between the 1920 and 1930s, the remnants are unlikely to be much

more than a few walls and foundations. No evidence of Wilson City (ruins) was noted

proximal to the newly cleared road other than as indicated. Field observations were also

conducted by walking the historic Wilson City Road and conducting periodic probes into

forested areas. During this evaluation, a hillside cistern or dry well was observed. This

artifact was approximately 10 ft deep and approximately 5 x 5 ft square with smooth

walls near the surface and provides further evidence of historical activities. The cistern

was carved out of the limestone bedrock and probably took advantage of a natural karst

feature. The cistern was located proximal to the proposed work area.

Inset Photograph: Hillside Cistern
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5.2.3 Low Altitude Aerial Reconnaissance

Subsequent to the initial pedestrian evaluation, the project team conducted a low altitude

aerial reconnaissance in the area of Wilson city to note whether any features would be

discernable, and what their physical relationship was to proposed site activities. Based

upon this aerial reconnaissance, a number of shapes were indicated that were suspected of

being remnant foundations of historical buildings. The locations of these structures are

illustrated on Figures 5-2 and 5-3.  Ground-truthing these observations would take

considerable effort based upon their location and thickness of the vegetation. Photographs

illustrating site conditions are located in Appendix C.

5.2.4 Cultural Resources Impacts

Wilson City was the first town of its kind in Abaco. The town was conceived as a model

and modern city to house its work force and was instrumental in the early development of

Abaco. As such, it was designed for some degree of permanence, unlike the work camps

that followed. Remnants of this former use remain, albeit buried in vegetation. After the

cessation of the Wilson City timber industry era, and subsequent to salvage opportunities

during the 1920s-30s, the area has remained undisturbed until the present time. As

confirmed with this investigation, with the exception of a few intrepid adventurers

willing to walk the approximately one mile from the end of Wilson City Road, access to

the former town was limited to the water.

However, with the proposed improvement to Wilson City Road, including the extension

to Wilson City dock, access to the ruins will be available to cultural investigators and

preservationists, at which point serious attempts at cultural preservation of the remains of

the ruins can be made. Based upon current conditions and the density of the vegetation,

little cultural value can be discerned from the ruins, which from a practical standpoint are

not accessible. Based upon this review, no cultural impacts are anticipated to be present

or disturbed within the confines of the linear facility of the proposed project.
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6.0 TERRESTRIAL ECOLOGICAL REVIEW

The KES ecologist conducted a site inspection of terrestrial and wetland communities

associated with the proposed utility alignment and 2-acre dock facility on July 1 and 2,

2009. Field observations were conducted by walking the historic Wilson City Road, dock

extension road, and other cleared areas, and conducting periodic probes into forested

areas. The upland/wetland interface was field located and marked using orange survey

flagging along the roadside. Several of these flagged locations were also located via hand

held GPS to provide some of the approximate measurements referenced in this report

(inset table). Figure 6-1 provides an illustration of the location of the various ecological

communities encountered and descriptions of the communities impacted by the project

are described below.

GPS Coordinates used for Reference

Flags Coordinates Description

Start N26.21.867 W77.02.463
Power plant entrance/east corner, pine
area

R1 N26.21.946 W77.01.921
Ridge meets road, road elevation 7-13 ft,
ridge elevation 20 ft pine upland area

13B N26.21.983 W77.01.580 Begin mangroves, north side of road

12B N26.22.010 W77.01.467
North side mangroves with buttonwood,
black olive, poisonwood

11B N26.22.018 W77.01.401 North side of road mangroves

10A N26.22.022 W77.01.336 Begin/end of mangroves, south side road

10B N26.22.030 W77.01.309 Begin/end of mangroves, north side road

Date: July 2, 2009, Abaco, Bahamas
Photographs illustrating site conditions are located in Appendix C.
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6.1 PINELANDS

Pineland extends from the power plant site east approximately 0.92 miles. The canopy is

dominated by secondary Caribbean pine (Pinus caribaea var. bahamensis) averaging

approximately 30’ in height and <12” diameter at breast height (dbh). Pine canopy closure

is sparse to moderate. Midstory is generally open. Groundcover is characterized by

bracken (Pteridium aquilinum) and poisonwood (Metopium toxiferum), with dominance

and density apparently dependent on frequency of previous fire events and disturbance.

Common vegetation within the Abaco pineland community is listed in the Table 6.1

Pinelands on Great Abaco Island were historically timbered and are subject to natural and

man-induced fire events. This combination has resulted in relatively immature, uniform

structured pine forests with very few mature trees. Subsequent to such fire events,

poisonwood appears to be the most proliferate hardwood species to emerge and varies in

height and density depending of fire occurrence, in areas forming thickets.

Protected fauna listed by the Convention on International Trade in Endanger Species of

Wild Fauna and Flora (CITES) that may inhabit or utilize the pineland community

includes the Bahamas parrot (Amazona leucocephala bahamensis). However, it is our

understanding that parrot populations on Great Abaco Island exist further south of the

project location, and none were observed during the site inspection. Wild guava is

reported as a preferred food for the protected Bahama parrot (Wood, 2003). Other

endangered avian species that utilize pineland include the red-tailed hawk (Buteo

jamaicensis) and Cuban emerald hummingbird (Chlorostilbon ricordii), neither of which

were observed during our inspection.

6.2 MANGROVES

The estuarine mangrove ecosystem begins approximately 0.92 mile east of the power plant

site and abuts the pineland, and extends eastward a total of 0.24 mile. An upland coppice

ridge measuring approximately 0.06 mile exists within this wetland system. Flora

characterizing the wetland/upland fringe includes green buttonwood (Conocarpus

erectus), black olive (Bucida buceras), sawgrass (Cladium jamaicense), and seagrape

(Coccoloba uvifera).    
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Inset photograph: Typical Abaco Pinelands

The mangrove community was composed primarily of stunted red mangrove (Rhizophora

mangle), black mangrove (Avicennia germinans), and white mangrove (Laguncularia

racemosa). The substrate consists of smooth, undulating, weathered limerock with little to

no soil. Low tides were experienced during the site inspections, and standing water depth

varied from 0” to 12” depth. Fringe wetland areas appeared more karst and depressional in

nature, having a depth to approximately 2’, and dominated by sawgrass. Common

vegetation within the mangrove community is listed in the Table 6.2.



6-4

 
Inset Photograph: Mangroves east of Pinelands from power plant

The stunted nature of the mangrove community is common in The Bahamas, and likely

the result of shallow soils. In addition, given the distance of the project area at this

location to open water, it is likely that inundation is a combination of tidal influence

(vertical), direct tidal circulation, direct rainfall, and surface water runoff.

Protected fauna listed by CITES that may inhabit or utilize the mangrove community

include the West Indian whistling–duck (Dendrocyna arborea) and osprey (Pandion

haliaetus). However, neither was observed during the site inspections. It should be noted

that mangroves are widely recognized as providing roosts and rookery habitat for wading

birds such as egrets and herons. Indications of such activity were not observed, although

foraging potential exist. Further, BEST (2001) has cited mangrove communities in The

Bahamas as an important fisheries resource, directly or indirectly supporting such fauna as

crabs, shrimp, lobster, larval and small fish, and larger fish such as snapper, bonefish,

permit, and tarpon.
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6.3 COPPICE

Low coppice extends east and northeast from the mangrove estuary. Coppice continues

adjacent to the historic Wilson City Road, and also extends east–southeast along the

recent road cut accessing the proposed dock facility, including the 2-acre dock facility

location. A large section of coppice forest between Robinson’s Creek and Spencer’s

Bight is severely degraded, with the majority of the canopy appearing dead. This may be

the result of fire, although the cause remains unclear. Northeast of this degraded area,

healthy coppice vegetates a ridge along the southeast side of the historic road, while a

small area of low energy ironshore and mangrove abut the northwest side. As previously

discussed, current engineering design anticipates impacts only to the coppice

environment at this location. The coppice is composed of a dense midstory and canopy

varying in height from approximately 25’–35’. Ground cover consists of vegetative litter.

Common forest hardwood species, as well herbaceous and semi-woody species observed

in disturbed areas, are listed in the Table 6.3.

Inset photograph: Coppice at 2-acre marina site
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Protected fauna listed by CITES that may inhabit or utilize the coppice community

include the Cuban emerald hummingbird (Chlorostilbon ricordii), Bahama woodstar

hummingbird (Calliphlox evelynae), the ruby-throated hummingbird (Archilochus

colubris), Bahamian boa constrictor (Epicrate exsul), and Bahamian pygmy boa

constrictor (Tropidophis canus). However, endangered fauna listed by CITES were not

observed during the site inspections.

6.4 IRONSHORE

A moderate energy ironshore community exists along the eastern shoreline of the

proposed 2-acre dock facility. The seaward edge is vertical or undercut, and the limerock

characterized by sharp honeycomb erosion and karst formations. Scattered vegetation

persists in the pitted rock formation and is stunted and wind pruned. Nearshore vegetation

is dominated by scattered sandfly bush (Rhachicallis americana), which quickly

transitions to broadleaf hardwoods along the coastal ridge and include such species as

buttonwood (C. erectus), pigeon plum (Coccoloba sp.) seagrape (C. uvifera), poisonwood

(M. toxiferum), and gumbo limbo (B. simarouba). Common vegetation within the Abaco

Ironshore community is listed in the Table 6.4.

Inset Photograph: Ironshore community adjacent to site
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7.0 MARINE ECOLOGICAL REVIEW

The marine biologist with his assistants conducted an in-water review on July 1 and 2,

2009 of marine resources proximal to and including the location of the 150 ft proposed

catwalk into the Sea of Abaco. The following is a description of their findings.

Photographs illustrating biological resources are located in Appendix C.

7.1 MARINE OVERVIEW

Abaco is comprised of largely native landscapes of upland forested communities and

hammocks, mangrove swamps, and coastal and estuarine waterways. Abaco has

expansive, high quality estuarine habitats and waterways; inshore areas consist of

seagrass beds, generally dominated by turtle grass (Thalassia testudinum), coral reefs and

barrier islands (Cays). Seagrass beds and coral reefs, along with mangrove swamps, are

essential fish and crustacean nurseries, provide protection from predators, and support a

thriving and complex food web. Moving outward from inshore areas to the edges of Little

Bahama Bank, the open ocean drops abruptly to significant depths from the island’s

shelf. Abaco, as with many of the Bahamian islands, has a healthy and rich fishery and

many pelagic fish species, including several species of tuna and blue marlin (Makaira

nigricans) that inhabit and migrate through Abaco’s waters. The proximity of the Gulf

Stream to Abaco is one of the driving forces of Abaco’s highly productive fishery. There

are several protected marine and terrestrial plant and animal species, including several

species of sea turtle, (e.g. Atlantic hawksbill [Eretmochelys imbricate], Atlantic green

turtle [Chelonia mydas mydas]), and the Bahama Parrot (Amazona leucocephala

bahamensis).

7.2 SEA OF ABACO

7.2.1 Project Area

The water depth in the vicinity of the proposed docking facility is approximately 9 ft

(mean low water) and attains a depth of 16 ft near Pelican Point or greater leading to

North Bar Channel.   The exposed limestone platform proximal to the proposed docking

facility along this portion of the Abaco coast consists of hard pitted coralline limestone.
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The exposed hard rock was eroded and severely pitted as a result of coastal wave action.

Very little sand was noted interspersed between the rocks and is occupied by sparse

opportunistic vegetation. East of the proposed dock are the barrier islands of Lynyard

Cay, which provides protection in the Sea of Abaco from the open Atlantic. The depth to

water in the Sea of Abaco is generally between 6 and 12 feet. Figure 7-1 illustrates depth

to water proximal to the site.

At the proposed fuel dock site, the KES marine biologist established a transect using a

300’ measuring tape that extended perpendicular from the rocky shoreline. The transect

was placed in the approximate location of the proposed 150’ catwalk. The existing upland

cleared area (that traverses east/west on the peninsula) was used as a reference point to

place the transect. Once the transect was established, the biologists swam the length of

the transect out 300’ and documented marine resources encountered to approximately 50’

(north and south) from the centerline of the transect. Larger areas along the shoreline,

macroalgal sand flats and seagrass beds were also investigated, on a general level, to look

at stony coral diversity and densities, seagrass coverage, and water depths. Marine

resources along the transect were photographed and documented as part of the marine

survey effort (Appendix C).

7.2.2 Site Vicinity

Wilson City is a historic logging community that is located on a peninsula on the eastern

side of Abaco. On the eastern side of this peninsula is the Sea of Abaco (Sea), which is a

lagoonal system that contains barrier islands, including Lynyard Cay. On its eastern

extent the Sea of Abaco is protected from significant wind and wave action from the open

Atlantic Ocean. Tidal currents enter the Sea from several barrier island channels: North

Bar Channel (north of Lynyard Cay) is one of the main channels accessing the Sea of

Abaco. The Pelican Cays National Park is just north of the project area, and includes

portions of the Sea of Abaco and the North Bar Channel (Figure 7-1). Being a lagoonal

type system, the Sea of Abaco has extensive seagrass beds and associated ecosystem that

has been able to flourish under optimal conditions, including good water clarity and

apparent good water quality. The seagrass beds are generally dominated by dense beds of
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turtle grass (inset photograph #1) which are hosts of benthic micro and macro benthic

invertebrates, as well as juvenile and adult fish species.

Inset Photo # 1 Turtle Grass Beds

The shoreline of the Wilson City peninsula on the seaward side is rocky, jagged

limestone outcroppings that are generally 5’ to 10’ above the Sea’s mean high tide

elevation. These outcroppings are sheer down to the sea floor, approximately 4’ below

the mean low tide elevation. Typical coastal upland plant species that tolerate high salt

concentrations persist above the shoreline and continue upslope to shrub, canopy and

tropical hammock uplands. Between the rocky shoreline and the seagrass beds farther

offshore is a transition sand bottom area dominated by macroalgae (inset photo #2).

Several species of stony corals were documented within the sand bottom areas.

This inshore sand bottom habitat ranges in depth from approximately 4’ to 8’ deep. The

seagrass beds generally start in sparse patches in approximately 6’ to 8’ depth and

become dense beds in maximum depths of 10’ to 12’. Figure 7-2 provides a cross section

illustration through the marine habitats at the proposed dock location.
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Inset Photo #2 Macroalgal sand flats

7.2.3 Site Evaluation

As previously noted, areas within and adjacent to the approximately 150’ catwalk

footprint were surveyed to provide a general overview of habitat types within the project

area. The shoreline and sand flats to the north of the catwalk footprint generally have

larger and denser coverage of stony corals. Stony corals to the south of the footprint are

similar to the project area, but larger stony corals were noted as well. Coral die-off was

noted in several locations within the project area during the marine surveys. Further

investigations would be necessary to determine the potential extent and cause(s).

The seagrass beds dominated by turtle grass were generally uniform within the catwalk

footprint and beyond. The seagrass beds are initially patchy (inset photo#3), widely

distributed grass waterward of the sand flats, and then became dense within a few feet

(inset photo#4). Along the surveyed transect, the approximate location of the catwalk

consists of rocky shoreline down to the sea floor.
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Inset Photo #3 Near shore patchy seagrass beds

Inset Photo #4 Dense seagrass beds proximal to project area
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From the sheer coastal rock outcroppings, approximately 4’ below the mean low tide

elevation are sand flats and sparse corals out to 109 linear feet perpendicular from the

shoreline. Patchy seagrass begins at 109 linear feet and continues out to 138 linear feet

where dense turtle grass beds occur. The dense turtle grass continues out to 300 linear

feet and beyond. Marine fauna and flora are summarized in Tables 7-1 and 7-2. The

diversity of macroinvertebrates within the seagrass beds indicates that this habitat is a

highly functional ecosystem. Although a limited number of fish species were observed

and no large schools of inshore fish were observed, it is believed that the Sea of Abaco

supports a diverse population of fish species that utilize the area for foraging, protection,

and as a nursery. It is further likely that conch utilize the sand flats and seagrass beds

also.

Coral species, particular stony corals, occur along the rock shoreline and within the sand

flats. Corals within the project area are sparse and colonize in opportunistic locations, but

generally are smaller than the 15 cm used as a threshold of significance. As evident with

the symmetrical brain coral (Photograph 7-1, Stoney coral#4, Appendix C), there appears

to be coral die-off occurring within the project area. Further investigations would be

necessary to determine the extent and potential cause(s) of the observed coral die-off in

the area.  Species of corals encountered are summarized in Table 7-1, and those stony

corals that are 15 cm or greater are summarized in Table 7-3 and illustrated in

Photographs 7-1, 7-2 and 7-3 (Appendix C). All of the stony corals inventoried that are

15 cm or greater appear to be transplantable, if in conflict with the proposed catwalk.

Additional marine resource photographs are illustrated in photographs composites in

plates 7-4 and 7-5, located in Appendix C.

7.3 SPENCER’S BIGHT

7.3.1 Project Area Overview

On the western side of the Wilson City peninsula is Spencer’s Bight. Spencer’s Bight is a

back bay area that is further protected by barrier islands, with portions of the Bight

surrounded by the mainland portions of Abaco, including the Wilson City peninsula

(Spencer’s Point and Pelican Point). The Bight area of investigation consisted of
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approximately 700 linear feet of shoreline where the roadway and pipeline will

potentially fill a portion of the Bight shoreline.

Inset Photograph #5 Road elevation at sea level and at waters edge at Spencer’s Bight

Due to steep topography and large rock outcroppings adjacent to the shoreline, it may not

be possible to avoid impacts to minor portions of this shoreline (inset photo #5). The

waters within this area are very shallow, generally 1’ to 3’ deep, and lack coral or sea

grass resources. The marine resources in this area consist of rock and sand bottom with

patchy coverage of macroalgae.

7.3.2 Spencer’s Bight Description

Spencer’s Bight is a broad and shallow Back Bay area. The approximately 700 linear feet

of shoreline investigated is generally less than 1 m deep. Since the coastal road was

historically a railroad bed for the logging company on Abaco, the area investigated has
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had somewhat significant anthropogenic stresses as part of the existing condition. The

shoreline and subtidal areas are gently sloping rock outcroppings. Above the mean high

tide elevation exist more rock outcroppings and the historic Wilson City logging railroad

bed, which is currently a crushed rock roadway. The shoreline features and roadway

immediately landward of the mean high tide elevation continue north and south for a

significant distance. Immediately landward from the old railroad bed is steep terrain

uplands with large, exposed bedrock and upland hammock and pine flatwoods.  During

the shoreline survey, true tulips utilizing the intertidal zone (Fasciolaria tulipa) were

relatively abundant. A few immature buttonwood (Conocarpus erectus) shrubs, along

with a large white mangrove (Laguncularia racemosa) were observed at, or above, the

mean high tide elevation. Although no conch species were identified, it is anticipated that

conch species, including queen conch (Strombus gigus), utilize these areas based on the

fact that several harvested queen conch shells were observed along the shoreline.

Inset Photograph #6 School of Nurse sharks at project site
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There were no seagrasses, corals or significant macroinvertebrates observed within the

survey area. The surveyed area consisted of rock bottom with varying size patches of

sand flats. The sand flats were generally absent any vegetation with the exception of

patches of fuzzy finger algae (Dasycladus vermicularis). It is not anticipated that the

construction of a roadway and pipeline alignment requiring a limited section of Bight

shoreline to be filled will create a significant or adverse impact to the functioning of the

marine environment within this area. However, during the investigation, a school of

Nurse Sharks were observed basking in the shallows abutting the proposed project site

(inset Photograph #6).

7.3.2.1 Nurse Sharks

Nurse sharks (Ginglymostoma cirratum) are very common in the Bahamas. The nurse

shark is a common inshore bottom-dwelling shark, found in tropical and subtropical

waters on the continental and insular shelves. It is frequently found at depths of one meter

or less but may occur down to 12 m. Its common habitats are shallow lagoons, reefs,

channels between mangrove islands, sand flats, or huddled together under available

wrecks. Nurse sharks are nocturnal animals, spending the day in large inactive groups of

up to 40 individuals. Hidden under submerged ledges or in crevices within the reef, the

nurse sharks prefer specific resting sites and will return to them each day after the night's

hunting. By night, the sharks are largely solitary; they spend most of their time rifling

through the bottom sediments in search of food. Their diet consists primarily of

crustaceans, mollusks, tunicates, sea snakes, and other fish, particularly stingrays. They

are thought to take advantage of dormant fish which would otherwise be too fast for the

sharks to catch; although their small mouths limit the size of prey items, the sharks have

large throat cavities which are used as a sort of bellows valve. In this way nurse sharks

are able to suck in their prey. Nurse sharks are also known to graze on algae and coral.

The mating season runs from late June to the end of July. Nurse sharks are

ovoviviparous, meaning the eggs develop and hatch within the body of the female where

the hatchlings develop further until live birth occurs. The gestation period is six months,

with a typical litter of 21 - 28 pups. The mating cycle is biennial, as it takes 18 months

for the female's ovaries to produce another batch of eggs, during which time,
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cannibalistic behavior can occur. The young nurse sharks are born fully developed at

about 30 cm long in Ginglymostoma cirratum. They possess a spotted coloration that

fades with age.
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8.0 ENVIRONMENTAL REVIEW

Based on this investigation and our understanding of the current proposed road and utility

design, unavoidable impacts appear evident to pineland, mangrove, hardwood forest, and

ironshore. Impact to shallow water beach rock in Spencer’s Bight should be avoidable

using a road retaining wall design. Figure 8-1 illustrates the areas of direct impact and

those areas considered to be of concern. Table 8-1 provides a summary of potential

concerns. Each of the encountered ecological elements will be discussed in the following

sections.

8.1 DIRECT IMPACTS
8.1.1 Pineland

Clearing of the proposed utility line would directly impact approximately 4.46 acres of

pineland located between the power plant site and mangrove (see area 1 in Figure 8-1)

and is not likely to adversely effect listed species populations. Caribbean Pine was the

only protected tree noted during the inspection that may be potentially impacted by any

additional land clearing and pipeline alignment. Figure 8-2 illustrates pineland

communities in the project area.

8.1.2 Mangroves

Clearing of the proposed utility line would directly impact approximately 0.86 acre of

mangrove (see areas 2 and 4 in Figure 8-1). Although direct impacts may not jeopardize

listed species, every effort should be utilized to employ best management practices

during construction. Such practices may include use of de-watering settling ponds, silt

fence, and turbidity booms. In addition, there may be an opportunity to directly re-

connect “some” degree of tidal flow under the historic Wilson City Road as a partial

environmental mitigation measure. Figure 8-3-1 and Figure 8-3-2 illustrates mangroves

communities in the project area.

8.1.3 Coppice

Clearing of the proposed utility line would directly impact approximately 7.84 acres of

coppice located toward the eastern portion of the project with an additional 2-acres of
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direct impact to the dock area. A large area of dead hardwood forest is included in the

area of direct impact (see areas 5, 6, 8, and 9 in Figure 8-1).  These direct impacts are not

anticipated to jeopardize listed species. However, there should be no attempt to capture

any protected reptiles if observed during construction. Mahogany was the only protected

tree in the coppice community noted during the inspection that may be potentially

impacted by any additional land clearing and pipeline alignment. Figure 8-4-1, Figure 8-

4-2 and Figure 8-4-3 illustrates coppice communities in the project area.

8.1.4 Ironshore

Review of CITES listed fauna does not indicate any protected wildlife that may utilize

the upland portion of the ironshore community (see area 10 in Figure 8-1).  While the

length of the shore is approximately 345 ft, the area of potential impact to the ironshore

could not be calculated at the time of this report, since the final design layout of the fuel

dock was not available. However, the upland area is small and no adverse impacts to

protected species are anticipated. Figure 8-5 illustrates ironshore communities in or

adjacent to project area.

8.1.5 Sea of Abaco

The marine resources surveyed in the Sea of Abaco are considered to be high quality with

little to no significant anthropogenic influence (see area 11, 12 and 13 in Figure 8-1).

While there are generally smaller corals, there is some coral species diversity and

moderate distribution, depending on the location investigated. As previously discussed,

the presence of coral die-off may warrant further investigation and may be an indicator of

the overall health of the Sea of Abaco. The seagrass beds are lush and support a host of

macroinvertebrates indicative of a healthy ecosystem. Since the project is in the

preliminary design stage, the full potential of impacts from the proposed catwalk is not

known at this time. It is anticipated that the catwalk will be constructed high enough

above the mean high tide elevation that there will not be shading issues from the

proposed structure. It is also anticipated that the catwalk pilings will permanently impact

a portion of the seagrass beds within portions of the project area. These impacts will be

minimized to the greatest extent feasible. All corals 15 cm or greater, if ultimately
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considered to be significant, can likely be moved outside of the project area if they cannot

be avoided in place. Figure 8-6 illustrates the marina area proximal to the 150 ft catwalk.

8.1.6 Spencer’s Bight

The Spencer’s Bight location has relatively limited marine resources, including a lack of

seagrass beds and corals in the surveyed area (see area 7, in Figure 8-1). Although it may

not be feasible to avoid limited roadway impacts due to constraints in the uplands, this

area may not require any compensation for filling below the mean high tide elevation.

Due to the relatively limited marine resources in this area, it is not anticipated that the

construction of a roadway, pipeline alignment and seawall requiring a limited section of

Bight shoreline to be filled will create a significant or adverse impact to the functioning

of the marine environment within this area. However, during the investigation a school of

Nurse Sharks were observed basking in the shallows abutting the proposed project site

and as such, it may be prudent for a qualified biologist to advise and/or be present, during

the construction of this portion of the project, if conducted during the June/July mating

season. Figure 8-7 illustrates the area of potential direct impact adjacent to Spencer’s

Bight.

8.1.7 Geology

While no subsurface geological investigations were conducted as part of the EIA scope of

work, lithological evaluations are based upon review of literature and onsite

reconnaissance. The site inspection indicated that massive limestone was exposed as

undulating rock exposed along Wilson City Road. In addition, the shoreline along

Spencer’s Bight and at the proposed dock consisted of an exposed hard rock limestone

platform that was severely pitted by wave action.

This limestone is comprised of medium to fine-grained calcium carbonate sediments of

typical limestone composition, including coralline algae, pellets, ostracod tests,

foraminifera tests, bryzoan, corals, pelecypods, gastropod, and echinoderm skeletal

material. The cementing agent is calcium carbonate, and in some cases calcium

magnesium carbonates (dolomite). This “hard rock” limestone is the Lucayan, upon
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which the Abacos is developed and according to the literature is Pliocene-Pleistocene in

age. Literature has also indicated that the upper carbonate formation may be at least 100

feet thick.

The limestone base is present at the surface throughout the area of proposed

development, and it is this material, which will be encountered during trenching for the

proposed fuel pipeline. This hard cap rock also forms the foundation of the ridge at

Spencer’s Bight, and limits the ability to widen the road at Spencer’s Bight to

accommodate the road and the utility easement. The steep grade and elevation of the

ridge also presents a challenge, which will have to be addressed through civil design

activities.

8.1.8 Soil

The site reconnaissance of the proposed Wilson City Road and utility corridor indicated

the soil type consisted of immature soil, in various stages of development, that was

generally very thin or absent. In areas were the soil was poorly developed, limestone and

lime rock was exposed. The utility easement will directly impact any soils present; the

disturbances should be limited to direct site activities and immediately adjacent

construction related activities.

8.2 INDIRECT IMPACTS

8.2.1 Cultural Impacts

During the visual inspection of the pipeline route and immediately abutting vegetative

areas, no cultural ruins or artifacts representative of the former Wilson City were

observed immediately adjacent to the proposed utility corridor. It is reasonable to assume

that walls and foundations remain following salvage opportunities in the 1920 and 1930s

but are hidden from view by the density of the vegetation. Historical anthropogenic

activities were recorded for the site vicinity, but no evidence of any settlements was

observed currently at the site or in the site vicinity.  The area known as Wilson City

(ruins) is east of the proposed power plant utility corridor. Since the demise of the timber

industry, the mill and the town closed down by the 1920s and all building materials had
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been salvaged by the 1930s. The area today is generally only accessible by water and is

overrun by vegetation. While no direct impacts are anticipated during construction

activities for the project, if any artifacts are exposed it would be prudent to have a

preservationist available to make an informed determination.

8.2.2 Wetlands

Wetlands in the Bahamas generally include tidal marshes, swamps and mangroves.

According to the visual inspection, mangroves were noted in the project vicinity. The bay

north of the site is known as Spencer’s Bight, which includes areas known as Sucking

Fish Creek and Nurse Cay. The bay to the south is known as Little Harbour, which

includes the Robinson Creek marshland area located on the eastern side of the coastal

ridge. These two bays, like many of the protected bays along the east coast of Great

Abaco, include mangroves, which as their names suggest, are important as natural fish

hatcheries. However, based upon the scope of the proposed project, no direct or indirect

impact to these areas is anticipated.

8.2.3 Fauna

During the visual inspection of the pipeline route and immediately abutting vegetative

areas, no nests or nesting was observed. No protected wildlife was observed along the

proposed utility corridor and no protected trees or wildlife were observed within the area

of the proposed docks. No birds or wild animals were discerned in the site vicinity. No

evidence of the Abaco parrot was noted, and since birds are mobile, will tend to leave the

area of disturbance.

8.3 SITE CONDITIONS RECOMMENDATIONS

It is our understanding that the project activities have no relevance or intention for the

capture of wildlife designated as protected, or to remove flora for the purpose of sale or

export, and that any proposed and/or potential impact to vegetation and wildlife is limited

to site development activities. Based upon the ecological review, recommendations

include the following:



8-6

Particular care should be undertaken during construction of any new structure water ward

of the mean high water line to avoid potential impact to marine life such as sea turtles and

corals.

Contact and coordinate with the BEST Commission relative to proposed plans,

excavation, vegetation removal, and potential incidental take and/or displacement of

wildlife prior to any construction activities. BEST contact information is as follows: P.O.

Box N 3730, Nassau, The Bahamas; Phone: 242/322-4546.

Erosion control and best management practices should be implemented during

construction activities in vicinity to wetland and marine environments to prevent

sedimentation and/or turbidity that may adversely effect wetland vegetation, sedentary

fauna and corals.
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9.0 ANTICIPATED ENVIRONMENTAL IMPACTS

This section discusses the potential impacts from the installation of the proposed utility

corridor to house the fuel pipeline and electrical transmission lines from the Wilson City

power plant to the docks at the Sea of Abaco. The proposed fuel pipeline will run a

distance of approximately 3-miles. The proposed Right-Of-Way (ROW) is 40 ft wide

located on the southern side of the existing Wilson City Road, and near Spencer’s Bight

will make a right turn over the coastal ridge to terminate at the 2-acre parcel on the coast

of the Sea of Abaco, The two acre parcel will house fueling equipment and pump house.

A docking pier is proposed to be located perpendicular to the coast anticipated to extend

150 ft off shore to access deep water.

9.1 IMPACTS DURING CONSTRUCTION

9.1.1 Utility Corridor Through Uplands

During construction activities, land clearing is a necessary component of the proposed

development activity. Approximately 14.3 acres of land will be required to be cleared to

facilitate pipeline trenching. The most common plant communities are the Pinelands with

their broad leaf understory and the Coppice communities.  Land clearing, as proposed,

will be limited to that required for the needs of the project, and will be conducted in such

a manner that is protective of the environment, in accordance with the Forestry Act and

the Act to Regulate the Removal of Hills and Trees. Due diligence will be required

during this activity for evidence of former Wilson City cultural artifacts and large

diameter old growth mahogany.

9.1.2 Utility Corridor Through Mangroves

Approximately one acre of mangroves, dominated by red mangroves, will be directly

impacted by land clearing and trenching activities. Best Management Practices (BMP)

will be employed during construction, including the use of dewatering settling ponds, silt

fences and turbidity booms. The objective here will be to limit excessive turbidity from

leaving the construction zone and entering the wider wetland area.
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The BMP for the use of heavy construction equipment should also be considered.  Due

care must be taken to ensure no pollutants enter the mangroves area during construction.

The equipment involved utilizes hydraulic fluid, diesel fuel, and other industrial

pollutants.  Care should also be taken during all refueling processes and equipment

should be inspected regularly to ensure there are no leaks. In the event of a spill, it will be

managed in accordance with the project’s Environmental Management Plan and Spill

Prevention Control and Countermeasure (SPCC) plan.

9.1.3 Road Improvements / Widening At Spencer’s Bight

Based upon space limitations at Spencer’s Bight, relocation of the existing unimproved

road inland to achieve a minimum 3 feet mean high water elevation has been proposed, as

well as potentially constructing a retaining wall at the foot of the coastal ridge abutting

Spencer’s Bight. The actual civil design alternatives have been prepared under a separate

cover. However, notwithstanding the ultimate approved civil design alternatives, a

number of elements for the protection of the environment are required.

Significant road and utility corridor preparation will be required to provide room for the

new infrastructure. This will include clearing and grubbing, cutting into the coastal ridge,

and/or filling a small area of coastline, construction of a retaining/ seawall, followed by

grading and leveling.  Based upon its proximity to the Spencer’s Bight, site preparation

activities should include temporary storm water management structures and soil erosion

and sedimentation control devices (e.g., siltation fencing and/or hay bales) to minimize

runoff during the construction phase. These sedimentation control devices should be

positioned to ensure run-off is restricted with additional booms placed within Spencer’s

Bight to provide additional protections to the Sucking Fish Creek from excessive siltation

and turbidity. In addition, fill and foundation for the retaining wall will be required,

although the section of impacted bay front is anticipated to be limited.

9.1.4 Fuel Dock Construction

Land clearing of the two-acre parcel adjacent to the coast is required in anticipation of

constructing the fuel dock. Although the final design of the fuel dock is unavailable, it is
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anticipated that a retaining wall will be constructed on the coastal side of the parcel

upgradient from the ironshore, which will limit any potential construction related coastal

impacts. Site preparation will consist of clearing and grubbing, followed by grading and

leveling. Vegetative debris from site clearing will be disposed and topsoil (if any) that is

suitable for reuse should be stockpiled for landscaping. The construction schedule for site

preparation activities should include temporary storm water management structures and

soil erosion and sedimentation control devices such as berms, or siltation fencing, to

minimize runoff during the construction phase. These sedimentation control devices

should be positioned to ensure run-off is restricted and does not enter the Sea of Abaco.

Site preparation and construction activities will not require any explosives. If suitable fill

material cannot be obtained onsite, appropriate materials will be imported from regional

contracted sources. Rough grading, excavation, and backfill activities will be performed

to prepare the site for underground utilities, including the fuel lines, concrete foundations,

and surface drainage. Structural backfill materials may be imported to the site for

constructing concrete foundations and to grade site elevation.

As required through all of the construction elements, potential pollutants due to the use of

heavy construction equipment should be properly managed.  The equipment involved

utilizes hydraulic fluid, diesel fuel, and other industrial pollutants.  Care should be taken

during all refueling processes and equipment should be inspected regularly to ensure

there are no leaks into the surrounding water. In the event of a spill, it will be managed in

accordance with the project’s Environmental Management Plan and Spill Prevention

Control and Countermeasure (SPCC) plan.

The construction of marine facilities typically involves working with concrete, which can

impact local air quality.  Dust control measures are to be implemented to minimize the

effects of airborne pollutants.
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9.1.5 Catwalk Construction

The coastal ecology at the Sea of Abaco includes a vibrant and healthy benthic

community located in a pristine shallow water marine environment that includes sand

flats, patchy seagrass and dense turtle grass. Several issues may be encountered during

the construction of the catwalk and/or dolphins that can have a potential to impact the

ecological resources proximal to the construction site.

The docking pier, as proposed, is to be located perpendicular to the coast and is

anticipated to extend 150 ft offshore to access deep water. The pier may include or be

supplemented by dolphins. A dolphin in this context is a man-made marine structure that

extends above the water level and is not connected to shore.  Dolphins are usually

installed to provide a fixed structure when it would be impractical to extend the shore to

provide a dry access facility. Typical uses include extending a berth (a berthing dolphin)

or providing a point to moor to (a mooring dolphin). The structures typically consist of a

number of piles driven into the seabed and connected together above the water level to

provide a platform or fixing point. The piles can be pressure treated wood poles, or steel

or reinforced concrete beams, blocks or tubes. Smaller dolphins can have the piles drawn

together with wire rope, but larger dolphins would typically be fixed using a reinforced

concrete capping or a structural steel frame. Access to a dolphin may be via a pedestrian

bridge (mooring dolphins) but is usually by boat.

Driving piles can cause degradation to the surrounding strata although the areal extent of

which is anticipated to be limited (if any) and are anticipated to be temporary. Localized

areas of increased turbidity can be contained during the pile driving activity through the

use of sediment booms, which should be positioned to contain the disturbed sediment.

Piling installation is primarily achieved by using a crane-mounted drop hammer with the

crane typically situated on a barge.  Sheet piling installation is primarily achieved using a

crane mounted vibratory hammer.  Construction materials are typically staged either on

shore or on a material barge.  The barges can be moored by use of mooring spuds or

multiple anchor moorings.
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The barge-mounted cranes are used to retrieve and set the piles in place.  Crane leads are

utilized to position the pilings in during the driving process.  Starter holes are sometimes

required to keep the piling tips in position on harder bottom surfaces.  Once positioned,

the drop hammer is used to deliver repeated blows to the pile until the desired depth is

obtained.  Several types of drop hammers are currently in use today including diesel,

steam, air and hydraulic.  Hammer selection should be appropriate for the soil conditions

to prevent damage to the piles during installation.  A heavy ram with low impact velocity

is preferable to avoid critical tensile stresses. Test piles are sometimes installed to

determine the subsurface conditions.  Pile jetting is also utilized for setting pilings or

assisting pile driving.  However, this technique is typically reserved for granular soil

types and is generally not considered for rocky conditions as are prevalent at the site.

Construction of the pier or wharf deck can be done using heavy timber, cast in place

concrete, or metal framing with metal grate decking.  Each system has advantages and

disadvantages.  Once the pilings are in place, concrete pile caps are installed to create the

foundation for the pier or wharf framing and deck.   Due to coral limestone soils, concrete

piles are most likely preferable.

Consideration will be given so as the new structure does not impede any littoral drift that

may be encountered in the area.  Special attention should be given to the local marine

vegetation in the vicinity of the proposed catwalk site.

The new coastal structure should be properly marked to avoid being a hazard to

navigation. Additionally, the installation and materials barges can also be hazardous to

marine navigation.  The barges should be properly lit and displaying Restricted Ability to

Maneuver shapes (R.A.M.).
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9.2 INDIRECT IMPACTS DURING CONSTRUCTION

9.2.1 Water Quality Impact at the Sea of Abaco

As discussed, several issues can be encountered during the construction of the catwalk.

These issues include, but are not limited to, protection of marine resources, marine

navigation and management of pollutants from construction equipment. Localized areas

of increased turbidity can be managed through the use of BMPs during the pile driving

activity, although impacts (if any) are anticipated to be temporary. Little or no impacts to

water quality with the exception of localized silting and sedimentation is anticipated. Use

of BMPs during construction, such as sediment booms and/or silt and sediment curtains

positioned to contain the disturbed sediment would keep any impacts to a minimum. The

most effective protection for marine resources within the immediate vicinity of project

area during construction will be floating turbidity barriers in the water to ensure the

observed sea grasses and corals are not impacted by construction activities. In fact, a

properly constructed pier can provide a beneficial marine habitat that allows areas for

marine life to flourish and supports a healthy marine environment.

9.2.2 Wetlands Impacts

There are a number of types of wetlands recognized in the Bahamas that includes coastal

wetlands (tidal marshes and swamps) and mangrove wetlands (dominated by button

wood/black mangroves). Two mangrove areas are located proximal to the proposed

construction project referenced as Sucking Fish Creek, north of the proposed Wilson City

Road, and Robinson Creek, south of Wilson City Road. Based upon the scale of the

proposed project no impacts to Sucking Fish Creek are anticipated. In addition, site

activities proximal to Spencer’s Bay will be contained by sediment booms to ensure no

increase in turbidity. However, as indicated in the previous section, a small portion of

mangrove will be directly impacted which is part of the much larger Robinson Creek

System. The observed mangroves on the northern side of Wilson City Road were likely

historically directly connected to the Robinson Creek system and represent the landward

extent of the system, but were truncated by the original development of the Wilson City

Railroad.  No impacts are anticipated for the wider wetland system. In addition, as
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previously indicated, Best Management Practices will be employed to ensure excessive

silt and sediments do not enter the area by the use of silt curtains and bales.

9.2.3 Protected Habitats

Pelican Cays Land and Sea Park (PCLSP) is located proximal to the project site. While

no concerns are anticipated during the construction phase, concerns have been identified

during the operations phase.

9.2.4 Fuel Spill Impacts

Spills of fuel oil can have a potential adverse impact on soil, mangroves, and particularly

surface water during both the construction and operational phases of the project. During

construction, all fueling will be conducted in a manner consistent with the spill

prevention and response plan prepared by the construction contractor. During

construction, fuel oil will be dispensed from skid tanks located onsite to construction

vehicles and equipment by fuel trucks.

Fuel truck drivers, who will be required to receive spill plan training prior to beginning

work, will deliver fuel for construction activities to the site. The trucks will be equipped

with oil spill response materials. The truck driver will check the capacity of the receiving

tank and then monitor the transfer to heavy equipment or day tanks. Each transfer will be

documented. Implementing management controls should minimize the potential for

adverse impacts due to spills during site construction.

During construction all contractors, technicians and laborers will be required to

implement practices to minimize the potential for spills of fuels or chemicals.

Maintenance will be performed only in designated areas. In the unlikely event that spills

do occur, they will be managed in accordance with the project’s Environmental

Management Plan and SPCC plan.
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9.2.5 Air Quality Impacts

Fugitive dust emissions will be generated during construction activities through land

clearing, site preparation and vehicle movement.  Dust and grit are expected to be present

but by employing dust control methods, this will tend to reduce the risk of dust

entrainment in the ambient air. Peak dust generation, if construction activities coincide,

will be during the drier months of January and February and this dust will tend to become

dispersed within the ambient air as a result of vehicle movements. It will therefore be

necessary to ensure that loads are covered to prevent fine dust blowing from open-top

trucks. In dry periods, it may also be necessary to employ dust control measures. All

construction related fugitive dust emissions will be temporary and will stop once

construction is completed. Emissions from open burning will be limited by removing

materials whose burning would produce excessive smoke (e.g., green vegetative

materials).

9.3 POTENTIAL IMPACTS AND MONITORING PROGRAMS

9.3.1 Air Quality Monitoring

The air quality impacts caused by construction activity will vary as a function of the level

of activity, the specific nature of the activity, the weather conditions while the activity is

occurring, and the emission controls applied to the activity. However, even under worst-

case conditions, the maximum ambient impacts caused by construction emissions are

expected to be very small and limited to the specific area of the site under construction.

Also, any potential emissions are expected to be well below any applicable ambient air

quality standard. Therefore, no air quality monitoring programs are needed or will be

conducted during the construction project.

9.3.2 Noise Impacts

Construction of the proposed project is expected to take place for several months, with

varying degrees of activity occurring during different phases of construction.

Construction phases are expected to include excavation, trenching, filling, pipe laying

concrete pouring, and cleanup.
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Noise from trenching, cutting and filling activities should be less than those currently

experienced at the Wilson City Power plant construction site. Given the attenuation

properties of the adjacent vegetation, as well as the fact that noise levels decrease with

distance from the noise source (e.g., for every doubling of the distance between the

source and the receptor, such as going from 50 to 100 feet from the source, noise levels

will decrease between 6 and 7.5 dBA), noise from Wilson City construction would be

lower at more distant noise-sensitive locations. As a result, construction related noise is

not discernible at Spring City, almost seven (7) miles from the site and will be less so

from trenching activities. Therefore, no ambient noise monitoring programs are needed or

will be conducted during the construction project.

9.3.3 Solid and Hazardous Waste Impacts

During trenching for the pipeline, any construction waste (sand, limestone and/or rock)

not utilized as fill material during trenching activities should be removed from the

pipeline route and properly disposed. The pipeline route should be restored to its original

condition, prior to alteration by the project. In addition, all solid waste and surplus

materials should be removed from the project site and properly disposed.

9.3.4 Fire Risks

Fire and explosion hazard impacts are not expected during the construction phase due to

the limited quantities of flammable and combustible materials to be imported to the site.

The availability and use of portable extinguishing systems would limit the impacts of

small fires, and personnel will receive training on the proper use and locations of this

equipment. During construction, any waste disposal burning will be conducted in a

cleared and dedicated area under controlled conditions, on those days when ambient air

conditions will not permit embers to drift into the surrounding pine forest. Prior to

construction, all contractors will be informed of the sensitivity of the surrounding pine

forest and the potential for fire.
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9.3.5 Hurricane Risks

The official Atlantic hurricane season runs from June 1 through November 30, although

hurricanes can form as early as late May and continue into December in the Caribbean

Sea or the Gulf of Mexico. The official season covers more than 99% of all tropical

cyclones in any year. Hurricane season reaches its peak around mid-August through

October. The Bahamian archipelago extends longer than the entire length of Florida and

storms in any given season in general do not impact all islands in the Bahamas in that

season.

According to the Caribbean Hurricane Network statistics, tropical systems passing within

69 miles of Abaco (Marsh Harbour) using coordinates 26.54N and 77.15W between 1851

and 2006 have included 42 tropical storms and 39 hurricanes. The hurricane category

followed by number of storms was as follows: 1:11, 2:10, 3:12, 4:4 and 5:2.

Taking into account the propensity for hurricane occurrence, the proposed fueling dock

and associated facilities and structures have been designed and engineered with hurricane

force winds in mind.

9.4 IMPACTS ON HUMAN POPULATIONS

9.4.1 Land Use Impacts

The proposed improvements to Wilson City road will provided access to Spencer’s Bight

beaches and provide opportunities for Wilson City preservationist to investigate the

remnants of Wilson City and perhaps open the area up to scientific investigation and

appropriate preservation and management to the benefit of Abaconians. The construction

of the dock would also likely promote additional recreational activities in the area. The

existing land uses in the area surrounding the proposed project include vacant lands

covered with mature vegetation in cardinal directions of the project. Based upon the

scope and location of the proposed project, improvements to Wilson City are generally

considered to be beneficial.
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9.4.2 Visual and Aesthetic Impacts

At the completion of the project, the fuel pipeline will be below grade and the

transmission poles will be typical of those on the island. In addition, the remoteness of

the site location and the presence of the pine forest provide a visual buffer, there will be

no discernable aesthetic impact.

9.4.3 Impacts on Neighborhoods and Communities

The closest active settlements from the proposed power plant site are Spring City,

approximately 7.0 miles to the north, Marsh Harbour (including both Dundas Town and

Murphy Town), approximately 14 miles to the north, and Lake City/Cherokee area,

located approximately 7.0 miles to the south from the Wilson City/Great Abaco Highway

intersection.  The Great Abaco Highway links all settlements. No direct impacts to the

communities or neighborhoods are anticipated.

9.4.4 Relocation Impacts

Based upon visual inspection of the site and site vicinity, the proposed pipeline, roadway

and terminal facility are absent any residences. As a result, no relocation impacts are

anticipated.

9.4.5 Traffic Impacts

It should be anticipated that an overall increase in traffic would occur directly as a

consequence of the proposed construction. The temporary construction related traffic

impacts are not expected to significantly affect local residents since residential

development is sparse in the immediate site vicinity. No significant traffic problems are

expected during the construction period, other than minimal delays for start and stop time

for the workers commuting to their residences and due to occasional heavy equipment

moving to and from the site. Construction traffic generation should be viewed at most as

a temporary inconvenience.
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9.4.6 Economic Impacts

It is anticipated that 100% of the construction workers will be hired from within the

Bahamas with a large portion from the Abacos and neighboring Out Islands. In addition,

general contractors/vendors, consultants and engineers from the United States (or

elsewhere) will provide technical and specialized services, not available in the Bahamas.

The construction impacts on the local employment opportunities are beneficial, although

relatively short term. Indirect employment in the local area will occur primarily in retail,

health services, eating and drinking establishments.

9.4.7 Housing Impacts

The location of the project is isolated, but proximal to Marsh Harbour, which will provide

most if not all of the service needs of the project. Since a significant portion of the

construction workers will be hired from Great Abaco, there should not be an impact to

housing availability. In addition, many rental units and hotels are available for any

additional expatriate workforce. The construction of the project should not have a

significant impact on the housing availability in the local communities. It will however

increase use of rental units or hotels and will provide a positive short-term economic

benefit. The anticipated size of the construction work force was not available at the time

of the EIA.

9.4.8 Public Facilities and Services Impacts

As with the housing impacts, construction related impacts to public services and

facilities, such as police, fire, and medical services and water, wastewater and solid waste

disposal are not expected to be significant. With minimal relocations to the project area

expected, existing facilities and services will be adequate to meet the demands on these

services. The selected general contractor will be responsible for removing and disposing

of construction related debris.

9.4.9 Cultural Resource Impacts

As previously discussed, the proposed project is located outside of what is generally

defined as Wilson City (ruins) area. No direct impacts to cultural resources are
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anticipated, although a beneficial consequence will be increased opportunities for

investigative activities.

9.5 IMPACTS DURING OPERATIONS

Review of the potential ecological impacts and proposed mitigation are summarized

below:

9.5.1 Protected Habitat

Pelican Cay Land and Sea Park (PSCLP) is located northeast of Pelican Point and there is

some trepidation associated with shallow draft freighters accessing the Wilson City dock.

Once the new dock is operational fuel freighters to service the new power plant will use

it. Commercial traffic servicing Wilson City would follow established commercial

shipping routes located outside of the barrier islands (Figure 9-1) and would enter the Sea

of Abaco via North Bar Channel, which would require traversing the PSCLP.  However,

all ships that work in Bahamas near Coastal Waters or Bahamans Territorial Waters must

be in compliance with the rules and regulations of accepted international conventions,

such as the International Convention for the Prevention of Pollution from Ships

(MARPOL). In addition, the Bahamas Maritime Authority requires, if international

convention are not applicable based upon ships size, compliance with the Code of Safety

for Caribbean Cargo Ships, and the Code of Safety for Small Commercial Vessels trading

in the Caribbean. Both of these guidelines provide a regional safety standard for small

ships engaged in commerce in the Caribbean region. The Bahamas Maritime Authority

also requires proof of competency for shipmasters, integral for the safety and operation of

the ship, and for preventing collisions at sea.

There is no expectation of a concern during normal operations; however in the event of a

hurricane or other catastrophic event, which causes the freighters to discharge fuel in this

area, it would be prudent to ensure the appropriate response plans are in place. A fuel

discharge proximal to the park in this area would result in an ecological disaster.
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9.5.2 Marine Ecology

With respect the physical use of the docking facility at Wilson City, the use of shallow

draft ships that frequent the Sea of Abaco are anticipated to have little or no physical

impact to the marine life, as the draft of the ships used for fuel delivery are not much

greater that the larger cruise vessels that already use the Sea of Abaco. The frequency of

the ship use of the docks, anticipated to be once or twice per week, is also not anticipated

to cause undo physical hazard to the users of the Sea of Abaco. All commercial ship

captains are certified and trained as Sea Captains and all are aware of the Mandates of

International Convention for the Prevention of Pollution from Ships (MARPOL), the

Bahamas Maritime Authority requirements, and compliance with the Code of Safety for

Caribbean Cargo Ships, and/or the Code of Safety for Small Commercial Vessels trading

in the Caribbean.

9.5.3 Impacts to Surface Water During Fuel Transfer

A major operational concern of any fuel transfer operation is the control, containment and

efficient cleanup of any discharges or spills during fuel transfer. In the event of a spill or

discharge, the fuel on the water must be contained by floating boom containment, and

petroleum absorbent materials applied to absorb the spill.  To this end, spill mitigation

supplies, including a boom of sufficient length, and absorbent materials should be located

at the fuel terminus.  In addition, as part of the fuel transfer operation policy, each

transfer should only proceed in the presence of a BEC operator, who has deemed the

fitting between the transfer hose and fuel pipeline to be secure.  The absence of any

mitigation equipment in the immediate vicinity of the fuel transfer operation can have a

potentially disastrous environmental consequence to the coastal ecosystem. Other

preventative preparedness measures include:

• Prepare an On-water Recovery Plan.
• Prepare and have available a Response Plan and Dock Operations Manual.
• Deploy containment boom around tankers during the fuel off-loading process.
• Having a spill kit available to the power plant operators and tanker crew. This

action will allow operators to react quickly to contain spills before currents and
other physical factors within the Sea of Abaco and beyond spread them.

• Provide education/training to power plant operators and tanker crews on the
natural resources within project areas, and instill the importance of preserving the
fragile, high quality marine within the Sea of Abaco.
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• Have a qualified biologist, environmental resources manager, and disaster
management specialist available to address potential spill issues.

9.5.4 Impacts to Ground/Surface

In the event of a fuel spill/discharge to land at the Wilson City dock, the spill should be

contained and not permitted to discharge to the adjacent surface water body.  The spill

should be contained and collected with the use of absorbent pads, “spill-dry” or other

petroleum absorbent materials.  After use, the absorbent materials should be collected and

properly disposed.  To this end, fuel spill mitigation equipment should be located at the

pipeline terminus, to enable a rapid response to control the movement of any discharged

fuel.

9.5.5 Impacts to the Subsurface

The installation of the fuel pipeline includes the addition of galvanic protection against

corrosion.  However, once the pipeline is installed, additional assurances are required to

confirm the pipeline is in fact not leaking.

In accordance with the BEC Environmental Management System, in which fuel transfers

are addressed, 100% reconciliation is required detailing the total fuel delivered and

transferred to day tanks and burnt, to confirm that no fuel has been lost through leakage.

This performance evaluation would appear to be adequate if the lines are to remain void

of any product between transfers. In the event the lines are to remain charged with fuel

between transfers, leak detection monitors along the pipeline route may be appropriate.

In addition, a valve system along intervals of the pipeline is recommended, such that in

the event of a discharge, the required sections of the pipeline can be closed and repairs

implemented.
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9.5.6 Operational Mitigation

The potential for ecological impact, if fuel and other chemicals are improperly managed

could, in the worst-case scenario, be catastrophic and permanent. However, if the

operation of the BEC dock facility is conducted in strict accordance with operations and

procedures guidelines, presently available as outlined in the Environmental Management

System (EMS), in compliance with corporate environmental policy, the potential

concerns may be mitigated. The procedures include operational activities, fuel delivery

and storage, fuel inventory, general waste disposal, site housekeeping, control of

chemicals and environmental incident reporting.  Implementation of the EMS during

operation of the power plant and associated facilities will ensure that degradation of the

islands ecosystem does not occur as a result of inadvertent or inappropriate fuel

management practices. The elements of the BEC EMS are attached as Appendix D.
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10.0 ENVIRONMENTAL MANAGEMENT SYSTEM

The environmental management plan (EMP) will be used to ensure that the Wilson City

power station is operated with minimum environmental impact. Certain monitoring

requirements from the plan will be utilized during construction of the 3-mile easement.

As a guiding principle, full-time environmental, health and safety monitoring is

recommended during the construction phase of the project, with education and

awareness training for construction workers on the natural resources within project areas,

to instill the importance of preserving the fragile ecology adjacent to the project. To

further minimize potential environmental impacts, the Environmental Health & Safety

Department (EHS) Manager will have full responsibility with respect to environmental

protection, and as such, has the authority of “stopping the job” in the event that non-

compliance of environmental regulation is being observed.

10.1 MONITORING DURING CONSTRUCTION

Implementation of the EMP will be the responsibility of the EHS manager who will be

responsible for arranging and reporting the results of all ecological and cultural impacts

data (if any). The EHS manager will also be responsible for obtaining, reporting and

maintaining all environmental data records and for implementing corrective actions.

The EHS manager may delegate certain tasks where third party consultants are required

for specialized monitoring or training. This may arise, for example, if there is a need for a

specialty consultant, e.g. a marine biologist. The EHS manager will be responsible for

coordinating any monitoring conducted by a third party. In either case, all monitoring

results obtained by outside monitoring bodies will be reported directly to the EHS

manager

10.2 MARINE RESOURCES PROTECTION

During the construction phase, the project manager will be responsible for overseeing site

activities and will be involved in the scheduling of tasks in order to prevent them from
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being undertaken during periods of heavy rainfall whenever possible, to reduce or

eliminate the potential for excess silt or sediments from entering Spencer’s Bight,

mangrove areas or the Sea of Abaco. However, in the event the scheduling of the

activities must be undertaken during periods of heavy rainfall, measures will be

employed to reduce the risks of erosion. EHS or the designee will make a daily visual

determination of the integrity of sedimentation screens and booms to ensure areas such as

Sucking Fish Creek are not impacted by the project.

10.3 SITE OBSERVATIONS AND MONITORING

During construction, daily observation will be made of the project site and documented

by EHS to ensure housekeeping practices are being maintained, refueling operations are

being conducted in an appropriate location, setting and manner, and to observe whether

sediment control devices are appropriate, in-place and whether maintenance activities are

required.

10.4 WASTE STREAM MANAGEMENT

Waste stream management applies to solid waste, contraction waste, and special wastes.

It is the construction manager’s responsibility to ensure that all wastes are properly

managed, segregated and disposed.

10.5 WATER QUALITY MONITORING

During the construction of the catwalk, there may be some increase in sediment or

turbidity from pile driving activities. The most effective protection for marine resources

within the immediate vicinity of project area will be floating turbidity barriers. Best

Management Practices (BMPs) will be employed to ensure that excessive silt and

sediments do not enter the water adjacent to the site and to ensure the observed sea

grasses are not impacted by construction activities. EHS or the designee will make a daily

visual determination of water quality condition during pile driving and proximal site

activities.
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10.6 CORAL RELOCATION

Prior to construction activities, a determination will be made to relocate marine resources

in conflict with the proposed construction. All of the stony corals inventoried that are 15

cm or greater (US regulatory threshold) appear to be transplantable. Such protective

measures are to be employed to ensure no negative ecological impacts occur as a result of

site activities.

10.7 CULTURAL ARTIFACTS MONITORING

During utility corridor clearing, cultural artifacts as evidence of Wilson City’s industrial

past may come to light.  All construction workers should be informed of this potential

and instructed to notify EHS should some artifact be found. All artifacts should be

considered to be the property of the Bahamas and specifically Abaco, and should not be

removed from the construction site. Once notified, EHS will flag the location of where

the artifact was found. If the artifact is portable it should be tagged and set aside for

scientific archival purposes. A recognized authority, such as Friend of the Environment

or archivist should be notified by EHS.

10.8 PRE-CONSTRUCTION EDUCATION

If construction is proposed during the nurse shark-breeding season (June/July), a

qualified biologist should conduct a pre-construction education awareness seminar with

contractors and staff to ensure construction activities are not disturbing breeding

activities of any sharks observed in the area of Spencer Bight. A qualified biologist

should also be available if breeding sharks enter into the project area.

10.9 FUEL SPILLS

During construction all contractors, technicians and laborers will be required to

implement practices to minimize the potential for spills of fuels or chemicals.

Maintenance will be performed only in designated areas. In the unlikely event that spills

do occur, they will be managed in accordance with the project’s Environmental

Management Plan and SPCC plan (see example in Appendix E). In the event of a

discharge, cleanup activities must be implemented immediately in accordance with the
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SPCC Plan. Under no circumstances should the fuel discharge be allowed to percolate

into the ground or be allowed to sheet flow to the mangroves or adjacent waterways.

Additional awareness training for the construction crews may be required to ensure

protection of the environment.

10.10 ON-WATER FUEL SPILLS

In the event of a major spill, The Ministry of Transport and Aviation has overall

responsibility for oil pollution response in the waters of the Bahamas under the National

Oil Spill Contingency Plan of 1998 (NOSC 98). The Port Authority of Nassau, the

International airport at Nassau, and the Bahamas Defense Force all maintain 24-hr

service and would immediately contact the Permanent Secretary of the Ministry of

Transport and Aviation, if they received notification of a spill (Appendix F). The NOSC

98 provides the framework for coordination of an integrated response through the

development of local plans in the ports, and the establishment of regional and

international response linkages. In addition, in acknowledging the implication of small oil

impacts to the ecosystem, the Ministry of Transport and Aviation can also provide

assistance through the provision of additional equipment for addressing smaller spills

described as Tier I (10 barrels of oil) and Tier II (50 barrels of oil). BEC can also employ

the services of specialized spill response subcontractors, such as BayChem Spill

Technologies and Spurtree in Nassau, to provide additional spill response cleanup

services.

10.11 BURNING DEBRIS

Open burning would result in emissions of PM, CO, NOx, and hydrocarbons. This

activity would be conducted intermittently for short periods of time. The land clearing

and construction debris to be burned would generally consist of wood products and other

relatively clean-burning components. Emissions would depend upon the amount and

moisture content of the debris. Emissions from open burning will be limited by removing

materials whose burning would produce excessive smoke (e.g., green vegetative

materials).
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10.12 FIRE RISKS

Fire and explosion hazard impacts are not expected during the construction phase due to

the limited quantities of flammable and combustible materials to be imported to the site.

During construction, any waste disposal burning will be limited or conducted under

controlled conditions, such as within a 55-gallon drum, or a cleared open area, on those

days when ambient air conditions will not permit embers to drift into the surrounding

pinelands which are very susceptible to fire. Prior to construction, all construction

workers will be informed of the potential fire concerns.

10.13 OPERATIONAL MITIGATION

Subsequent to completion of the project, the potential for ecological impact, if fuel and

other chemicals are improperly managed could, in the worst-case scenario, be

catastrophic and permanent. However, if the operation of the BEC facility is conducted in

strict accordance with operations and procedures guidelines, presently available as

outlined in the Environmental Management System (EMS), and in compliance with

corporate environmental policy, the potential concerns may be mitigated. The procedures

include operational activities, fuel delivery and storage, fuel inventory, general waste

disposal, site housekeeping, control of chemicals and environmental incident reporting.

BEC has available a BMP which outlines policy and references good housekeeping and

preventative maintenance key element to lessen the risk of pollution. (Appendix G).
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11.0 ENVIRONMENTAL ACCEPTABILITY OF THE PROJECT

Review of the compliance of the proposed project and a comparison of unavoidable

negative environmental impacts were discussed in the Wilson City EIA.

11.1 PROJECT CONSIDERATIONS

A summary of the Wilson City project considerations, as presented in the Wilson City

EIA, follows which are also, by extension, applicable to the current 3-mile utility corridor

and dock project:

• BEC, as required through its mandate, has determined the need for additional
power generating capacity for the Abacos, to support its continued economic
growth and to serve the needs of all its consumers. In fact, it has been determined
that without additional capacity, peak load electrical demand may not be satisfied
in the near future without the possible use of “load shedding.” Obviously, power
blackouts will have a significant negative impact to the Abacos economy and
welfare of the residents.

• The selection of the Wilson City site was made after having reviewed all other
options and alternatives, which included engineering, civil and environmental
considerations. In addition to meeting the initial criteria, the remote location of
the site reduces the aesthetic impact of a large structural facility, as well as
reducing and/or eliminating the potential concerns from adverse noise, air quality
and odor concerns for nearby sensitive receptors. Therefore, as a result of its
remote location, no societal impacts are anticipated.

• During the operational phase of the project, with careful adherence to
environmental monitoring programs, as well as implementation of environmental
management plans, impacts (if any) will be kept to a minimum, and will not be
allowed to detrimentally impact the ecosystem.

• The proposed power plant is located approximately 1.5 miles from the Wilson
City ruins located at Pelican Point. While Wilson City is considered a cultural
artifact, little if any efforts have been made to preserve the site. However, with the
proposed improvements to Wilson City road, including the extension to Wilson
City dock, a collateral benefit of the plant will be to provide access to the ruins,
for preservation purposes.

• It should also be noted that the needs of the island residents of Abaco outweigh
the potential minor impacts to the ecosystem in the vicinity of Wilson City. Every
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attempt will be made by the project to ensure that the “asset” that is the Abacos
(e.g., “pristine beaches, clear water and abundant marine life”) remains so.

• BEC is acutely aware that the economic development of the island is dependent
upon a “cottage tourist industry,” which is driven by the natural resources of the
island. As such, environmental protection is an integral part of the design of the
proposed power plant. It is anticipated that the construction and operation of the
power plant will not significantly impact the environment and is in keeping with
the need to find a balance between economic development and maintenance of the
natural environment. Finding that balance to ensure the needs of Abaco are
satisfied and safeguarding the environment is the objective goal of BEC.

11.2 COMPLIANCE WITH APPLICABLE ENVIRONMENTAL STANDARDS

It is the intention of the project through both construction and operations phases to be in

compliance with the environmental laws and regulations of the Bahamas, as described in

Section 2.0 of this report. In addition, in the event a specific statute is not referenced,

where as practical as possible, World Bank and/or United States Environmental

Protection Agency guidelines will be used.

11.3 COMPARE UNAVOIDABLE IMPACTS TO PROJECT BENEFITS

As previously indicated, BEC, as required through its mandate, has determined the need

for additional power generating capacity for the Abacos to support its continued

economic growth and to serve the needs of all its consumers. The impact of the

construction and operation of the facility is of concern, with respect to continued

maintenance of biodiversity of the island and the need to operate and build a facility in an

environmentally and ecologically beneficial manner without causing irreparable harm to

the ecosystem.  The impacts for the power plant were fully addressed in the Wilson City

EIA.

The following is a summary of unavoidable negative impacts and project benefits as a

result of the construction of the utility corridor and associated facilities.  Table 11.1

provides a summary of impacts determinations.
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11.3.1 Land Use

The unavoidable loss of 14 acres of pine and coppice upland, and the temporary loss of

approximately one acre of wetland function for the installation of the fuel pipeline, is

compensated by the improvements to Wilson City road, which opens up additional

recreational opportunities at Spencer’s Bight and the Sea of Abaco, as well as cultural

preservationist opportunities associated with Wilson City. Notwithstanding the strategic

and economic benefit of the bulk fuel dock to service the needs of the power plant,

without which, operation of the plant would be economically more costly.  These costs

would have translated into increased energy production costs and ultimately increased

cost to the consumer.

11.3.2 Geology

Significant road and utility corridor preparation will be required to provide room for the

new infrastructure. This will include clearing and grubbing, cutting into the coastal ridge,

and/or filling a small area of coastline, followed by grading and leveling and subsequent

improvement to Wilson City Road.  Very little alteration of the natural landscape is

anticipated for the proposed utility easement, but what little alteration occurs is mitigated

by the benefit of the power plant for the citizens of Abaco.

11.3.3 Water Quality

No impacts to water, groundwater or surface water quality are anticipated as a result of

the utility easement. During pipeline construction increases in sedimentation and siltation

may occur. This concern will be mitigated by use of BMPs. The benefit of piped fuel to

service the plant, as opposed to trucking the fuel from the government port at Marsh

Harbour, is infinitely more desirable, efficient, economical and practical a transportation

solution.

11.3.4 Biological Resources

Loss of 14.30 acres of upland habitat is an unavoidable consequence of the proposed

project. Potential impacts to flora and fauna will be limited to site development activities.
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No protected wildlife was observed, although the Bahama Parrot is commonly found in

the pinewoods of Abaco. In the event nesting birds are encountered proximal to the site,

work would be instructed to stop, otherwise any encountered birds, since they are mobile,

would likely relocate to undisturbed areas of the forest. Caribbean pine and mahogany

removal will be conducted only with permit approval.

There are three types of wetlands recognized in the Bahamas; these include coastal

wetlands (tidal marshes and swamps), mangrove wetlands (dominated by button

wood/black mangrove), and freshwater wetlands. Mangroves are widely recognized as

providing roosts and rookery habitat for wading birds such as egrets and herons. Based

upon the results of the ecological review, indications of such activity were not observed,

although foraging potential exist.

However, approximately one-acre of mangrove wetland will be directly impacted which

is part of the much larger Robinson Creek System. The observed mangroves on the

northern side of Wilson City Road were likely historically directly connected to the

Robinson Creek system and represent the landward extent of the system, but were

truncated by the original development of the Wilson City Railroad. Based upon the scale

of the proposed project, no impacts are anticipated for the wider wetland system.

However, with respect to the approximately one acre of impact, BEST has provided

guidelines for defining Acceptable Impacts on Wetlands (The Bahamas National

Wetlands Policy circa 2004) based upon meeting the following criteria:

• Projects may not significantly impact or alter unique or sensitive wetland areas.
• Project impacts must not substantially reduce the capacity of a wetland system to

provide key ecological or environmental function to the associated services area.
• The value of the project to society must exceed the value of the wetland function

lost due to the impacts of the project.
• The impacts of any project on wetlands must be kept to an absolute minimum

feasible, consistent with the viability and objectives of the project.

Based upon meeting these criteria, the impact to the wetland is considered to be

acceptable. Based upon the scope of the project, the impact would also be considered to

be temporary, since subsequent to pipe burial and grading the wetlands would recover. In
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addition, reconnection of the north and south side of the Wilson City road during road

improvements would serve as an additional partial mitigation measure resulting in a net

gain in wetland function.

The marine resources surveyed in the Sea of Abaco are considered to be high quality with

little to no significant anthropogenic influence. The seagrass beds are lush and support a

host of macroinvertebrates indicative of a healthy ecosystem. It is anticipated that the

catwalk will be constructed high enough above the mean high tide elevation that there

will not be shading issues from the proposed structure. It is also anticipated that the

catwalk pilings will permanently impact a portion of the seagrass beds within portions of

the project area. These impacts will be minimized to the greatest extent feasible. All

corals 15 cm or greater, if ultimately considered to be significant, can likely be moved

outside of the project area if they cannot be avoided in place.

While no direct impacts are anticipated to the ecology of Pelican Cays Land and Sea Park

(PSLSP), concern for the park center on commercial ships entering the Sea of Abaco, via

North Bar Channel, which transects PSLSP and the ecological disaster that would ensue

following a fuel discharge. However, all ships that work in Bahamas near Coastal Waters

or Bahamans Territorial Waters must be in compliance with the rules and regulations of

accepted international conventions, such as the International Convention for the

Prevention of Pollution from Ships (MARPOL). In addition, the Bahamas Maritime

Authority requires, if international convention are not applicable based upon ships size,

compliance with the Code of Safety for Caribbean Cargo Ships, and the Code of Safety

for Small Commercial Vessels trading in the Caribbean.

There were no seagrasses, corals or significant macroinvertebrates observed within the

Spencer’s Bight survey area. The surveyed area consisted of rock bottom with varying

size patches of sand flats. The sand flats were generally absent any vegetation with the

exception of patches of fuzzy finger algae (Dasycladus vermicularis). It is not anticipated

that the construction of a roadway and pipeline alignment requiring a limited section of

Bight shoreline to be filled will create a significant or adverse impact to the functioning
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of the marine environment within this area.  However, Best Management Practice will be

employed to protect the bay and the mangroves at Sucking Fish Creek from undue

sedimentation and turbidity as a result of construction activities.

11.3.5 Air Quality

Fugitive emissions are anticipated during construction. These are anticipated to be

localized and of short duration.  A “No Impact” determination is applicable to this

project.

11.3.6 Aesthetics

The unavoidable loss of 2 acres of upland coppice for the construction of the fuel dock

may be considered to be inappropriate use of the land to some. However, the “no-

development” alternative is not an option. As a result, the benefit of the fuel dock through

road improvements, with attendant collateral benefits far outweighs the loss of 2 acres of

coppice. The remote location is only discernable from a Sea of Abaco view. The transfer

of heavy fuel oil may result in a potentially objectionable odor. However, the closest

sensitive receptor is more than seven (7) miles from the site and no impacts are

anticipated at Spring City. Based upon the remoteness of the site, any potential noise

exceedances beyond the fuel dock are mitigated by the distance of the closest sensitive

receptor.

11.3.7 Recreation

The proposed development of the Wilson City dock and concomitant improvements to

Wilson City Road will likely result in additional recreational use of the natural and scenic

areas and provide access to Spencer’s Bight beaches, Wilson City Ruins, and the Sea of

Abaco.
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11.3.8 Transportation

Proposed improvements to Wilson City Road and development of the fuel dock will

likely result in additional recreational use of the site vicinity. However, based upon the

remote location of the site, no concerns are anticipated with respect to increased traffic

activity.
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12.0 PUBLIC CONSULTATION

BEC has been informing the local community of proposed project activities. The

information dissemination has been conducted through such activities that include notices

of town meetings, and discussions with community leaders, politicians, government

officials, interest groups and other interested parties.  Through these procedures, BEC has

addressed and responded to identified issues and concerns, such as comments made by

Friends of the Environment, an important NGO.

As previously indicated during the building permit application and EIA review process,

at the Town Planning Committee meeting, should the Committee deem it necessary and if

there is strong public objection to the project, representatives or members of the general

public may be invited to voice their views or objections.
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