CHAPTER 8

ENERGY GENERATION

8.1 Energy Requirements

The Pelican Point Marina & Yacht Club project comprises of a tourism sector and a marina
section both of which will target tourism visitors, boating enthusiasts, locals and transient
visitors. The tourism component of the development will include the Ocean Front Condos and
Cabaas along with other ancillaries such as a full spa service, children(s pool, recreational
poolscapes, restaurants, administrative center and a marina and dive shop. The marina
component will consist of a full service marina along with a smaller utility and anchoring
marina. All of the aforementioned facilities will require an overal constant and stable source of
energy.

The energy requirements for the proposed project are expected to be mainly for domestic and
commercial purposes as described in the following:

[0 Domestic: Room illumination, powering of domestic appliances (refrigeration, cooking
and heating), administrative uses, and dive shops.

0 Commercial: Powering of al the project(s ancillaries (restaurants, poolscapes, bar, dive
shop etc), marina activities (fuelling of boats, wastewater disposal and potable water
access) and project illumination (security purposes).

The proposed project will also require energy for its construction phase. It is anticipated that for
the construction phase, minimal energy will be utilized. This temporary energy will be derived
from potable generators that will be used to power the equipment and machinery needed for the
construction phase.

8.2 Energy Demand

It is difficult to calculate the required energy demand for the proposed project for the simple
notion that there are many energy requirements that are unknown. Nevertheless, the projected
energy demand for the project can be calculated from a holistic approach encompassing both the
daily and yearly kilowatt hour requirements. As mentioned previoudly, this demand requires a
constant and stable source of energy.

The following table gives a breakdown of the proposed project(s energy demand in terms of the

domestic and commercia purposes. In the table, each facility type is listed along with the
projected unit equivalent and its yearly energy use in kilowatt hours (kWh).
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Table 8.1: Projected Energy requirement of Project.

Yearly Energy
Unit Use x Daily Demand
Type Facility Quantity | Equivalent (8,000 kWh) (kWh)

A | Condos Typel 24 15 288,000 789
B Condos Type || 24 15 288,000 789
C | Cabanas Typel 45 15 540,000 1,479
D | Cabanas Typell 28 15 336,000 921
E | Marina 64 0.5 256,000 701
F | Restaurant and Bars 1 0.5 4,000 11
G | *Others (Admin/lighting) 3 1 24,000 66
Totals 189 1,736,000 4,756

* Other facilities include bars, restaurants, restrooms, maintenance and support, etc.

As can be seen from the table, atypical unit was used for the calculation of the energy demand.
The units are of a one bedroom and a two bedroom types. As well, it is assumed that the energy
use includes lighting and the use of common domestic appliances. The entire project gives atotal
of 189 units of which 121 units are condo and cabafia units. . Using the projected 189 units the
project will require approximately 1.7 megawatt hours (1,736,000 kWh) of eectricity annually.
An additional 10% is allowed for street lighting and other facilities for a total of 1.8 megawatt
hours.

It is estimated that there will be a demand of about 200 kWh - 400 kWh during construction of
the project. All of the energy demand will be provided by a portable gas powered generator.

8.3 Energy Sourcesand its Distribution

The project site is located some 2-3 miles from the village and some %2 mile from the last BEL
transmission line as can be seen in Figure 8.2. Presently, there is no immediate transmission line
near the project site where connecting to the nationa grid could be facilitated. Moreover, the
present village is linked to two diesel generators which are owned and operated by the national
grid provider, BEL. The output by these generators is presently insufficient to power the entire
project and thus it would affect other development and village expansion if supplied to the
project. With this in mind, the following sections summarize the project(s proposed energy
SOurces.

8.3.1 Primary Source

Since there is no immediate transmission line near the project site, and given the fact that the
BEL diesel generators cannot suffice the project with electrical energy, PPM&Y C is considering
the installation and use of diesel generators as its primary source of energy. The use of diesdl
generators will be supplemented by electrical energy provided by BEL in the future as plans to
increase their energy output are presently in the works (See Plate 8.1).
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It is anticipated that electrical energy will reach the project site as the area develops. It is
uncertain, however, when this process will be facilitated but what is certain is that any impact
related to diesel generation will be drasticaly reduced once connected to BELI[S transmission
line. With this in mind, the proposed project will install diesel generators and explore aternative
energy sources to meet its energy demand.

Since the project will be carried out in phases, the project will purchase diesel generators
according to the energy demand required by the phase. Nevertheless, the project plans to install
diesdl generators that would be able to meet the demand of 4,756 kWh a day. Eventually, these
generators will serve as back up once the project is connected to the BEL grid line.

These generators will be housed in a sound attenuation enclosure to reduce any noise pollution
and will be installed in the Utilities area of the proposed project. The Utilities area is hidden
away from the visiting population and will be located on the eastern portion of the project
property. Trained technicians and skilled workers will service and maintain the generators in
good working order.

Top Right: Present diesel generation system
that is used for domestic/commercia purposes.
Lower Left: New diesel generating system
that will be incorporated by the project
proponents. This system will eventualy be
used as a standby source in the future. L ower
Right: Power lines just NE of project site. It is
anticipated that the project will obtain energy
from BEL once available. Presently, the energy
requirements for the project cannot be met by
the BEL generating system. BEL contemplates
a system upgrade that will link Caye Caulker
and San Pedro thus providing additional
energy for development and expansion needs.

Plate 8.1 Energy Sources
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8.3.2 Alternate Energy Sources

The village is aready connected to the BEL national grid via the diesel generators. The village
has transmission lines extending to all extremities of the island except in remote areas further
north and south and excluding developments such as the proposed project. As mentioned earlier,
the developer intends to incorporate some aternative energy into the project.

Alternate energy can be derived from a myriad of sources including thermal, solar, wind, tidal,
natural gas and nuclear energy. Solar panels and wind energy are recommended as secondary
sources of electricity but their use is limited to night time lighting. These two options may be
used along with the generator energy source. The site has a good potential for solar and wind
power but these will be chosen as optional. The various options for energy generation are
compared in Table 8.2 These options however are secondary sources of electricity which are
designed to reduce the overall dependence on the project(s diesel generators

Table 8.2 Alternate Energy Comparisons for PPM&Y C

Criteria Solar Power Wind Power Generators

Capacity Requires battery Requireslarge Able to work
storage for night time | windmill to electrify | continuously
use one house

Installation Cost | High High Low to Medium

Operation Cost Low Low Medium

Reliability Dependent on available | Dependent onwind | Very reliable
radiant energy Speed

Environmental Low Low Medium

Pollution

From an environmental standpoint the use of solar or wind power is preferred asit resultsin very
low environmental pollution. Both of these sources have zero emission. However both these
options cost significantly higher than a diesel generator to install and operate. Solar power is
only able to operate during the day when radiant energy is available even though the electricity
generated may be stored in battery cells for use at a later time. This increases the cost of this
option. Wind energy is dependent on the duration of the wind as well as the wind speed. Wind
energy also requires more space as the installed wind vanes occupy a large amount of space.
Wind vanes usually measure a minimum of 75 feet in diameter. Thus for this project these will
not be appropriate.

Liquefied Petroleum Gas (LPG) and Natural gas have the ability to drastically reduce the overall
energy demand. This type of fuel is primarily used as cooking fuel, but technology has expanded
their range. For example, generators running on LPG or Natural gas can drastically reduce cost
and pollution as well as for water heaters (pool, spa or showering).

8.3.3 Energy Transmission Lines

Once the diesel generators are in operation, power transmission lines will be installed throughout
the project and will involve the electrification of the different condo and cabafia buildings along
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with the ancillaries and the two marinas. Most of the power transmission lines will be laid
underground thereby increasing the aesthetic appeal of the project as well as to reduce the risk of
fallen power lines during storms and/or hurricanes.

However, underground cable systems have to be insulated, are more expensive, and have a
higher maintenance cost. The route with the least environmental impact will be followed
throughout the project. However, the final design layout and routes of the power transmission
lines will need to be approved by a certified electrician (See Figure 8.2).

8.3.4 Energy Management

Just like water conservation measures, energy management will incorporate the use of
conservation measures designed to reduce the energy consumption of the project. This is an
important factor considering that the project will be run by diesel generators and supplemented
by alternative energy. It is therefore in the best interest of the project to institute such measures
and conserve energy where applicable.

Examples include the usage of florescent bulbs, turning off lights and appliances when not in use
and lowering the AC unit among others. All these ¥energy conservation tipsCican reduce the
amount of diesel consumed by the generators and save money.

8.4 Fudl Requirements and Usage

The project will require fuel for its operational purposes mainly for the servicing of the marina
and for energy generation. The fuel sources (gasoline, diesel and butane) are readily available
from the commercia sector and the demand will be according to the different sections of the
development such as the boats, generators, restaurants, maintenance and other ancillaries of the
project. The following sections summarize the fuel requirements and needs of the project in
order to operate efficiently.

8.4.1 Cooking Fusel

Compressed fuels such as butane, propane and acetylene will be used by the project for cooking
and maintenance (acetylene for welding) purposes only. These compressed fuels, which are
mainly gases, will be stored using the recommended guidelines. Each facility such as the
restaurants, marina and maintenance section will be required to properly house the gases.

The transportation of the compressed gases to the site will be the responsibility of both the
supplier and the developer who will follow the recommended guidelines for transportation of
Hazardous Compressed Materials. The supplier will be responsible for the refilling and/or
replacement of any faulty container. The compressed gases can either befilled in the village or in
Belize City and transported to the site either by cart or boat/barge.
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8.4.2 Fuel Storage and Transportation

Fuel for Pelican Point Marina &Y acht Club will primarily be used to service the marina vessels,
supply fuel to the generators and other miscellaneous uses. The fuel will be transported to the
project site by the landing barge where it will enter the small marina and be discharged via
pumps to one of the two fuel tanks at the fuel depot.

Proper flexible pumping equipment will be used to facilitate the process. The handling of the fuel
will follow the standard MARPOL protocol for the transportation, loading and unloading of fuel
at sea.

The fuel for the project will be stored in two -15,000 gallons Above Storage Tanks (AST) as
shown in Figure 8.1. The fuel tanks will be contained in a re-enforced concrete containment
walls capable of storing 110 % volume of the product along with all the required health and
safety devices and equipments. The fuel tanks will be located in the Utility area of the project
which is on the southeastern portion of the property. Fiber glass piping will be used to transport
the fuel from the tanks to the different areas where required (See Figure 8.3).

The primary refueling station for the project site will be located in the small marina where the
dispenser and the tank will be housed in the aforementioned containment wall. Fuel will be
delivered via a flexible hose to the moored marine vessel. The hose will be reeled and length will
be a premium. The fuel will be dispensed by atrained attendant.

Fuel for the large marinawill be transported through fiber glass piping that will be laid under the
ground and under the marina for safety purposes. The piping will connect to two fuel dispenser
whereby a hose and redl system will be used to service the boats as shown in Figure 8.3. The fuel
dispenser on the marina will also be managed by atrained service attendant.

The required fuel lines for the generators will be similar in nature but will be laid underground.
The distance of underground piping will be minimal as the generators will be located close by.
This decision is to minimize the potentials for spills conducive of extensive piping. Again,
trained attendants will manage the generators and include mechanics, electricians and engineers.

8.4.3 Fud Management

The fuel supply will be managed by Pelican Point & Yacht Club with assistance of a designated
fuel supplier. The instalation of the AST tanks will be ensured to follow the environmental
clearance process, which requires the application of operation of a service station, and follow up
inspections by relevant authorities, including DOE and the National Fire Service (NFS). The
transportation of fuel will be the responsibility of the supplier and Pelican Point who will follow
recommended guidelines for the transportation of Hazardous Materials.

The accidental spill of fuel will be avoided as much as possible. An Oil Spill and Fire
Contingency Plan will be developed to address all issues pertaining to spills, leaks and fires both
at the project site and at sea during the transportation process. The plan will contain mitigation
measures, clean up processes as well as the required training for safety and health. Additional
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training in Fuel Management will be undertaken by the fuel supplier as well as interna audits.
Additional information is explained in Chapter 13.
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Fig. 8.1 Above Ground Storage Tank (AST) for PPM&YC

8.5 Impact Analysis

Consumption of energy can have a direct and indirect impact on the proposed project. Energy
consumption and conservation effects can be short-term or long-term and, if possible, should be
calculated over the lifetime of aproject or action.

8.5.1 Generator Impactsand Mitigative M easures

Theinstallation of the diesel generators will create negative environmental impactsin the
following areas:

Orientation to the site will focus on the environmental contributions of these structures.
Management should place the towers in less visible locations provided there is enough
wind. It should also be possible to hide the lower portions behind small trees within the
Utility area.

Negative impacts will result from the siting and placement of the diesel generator. These
are in the form of diesel and waste oil spills and leaks. All spills and leaks will be
mopped up and disposed of according to the environmental guidelines. All waste oil or
contaminated fuel will be removed from the isand and taken to Belize City and other
destinations that may prove viable for recycling.
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Fig. 8.2: Generator and village HV line location
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Fig. 8.3 Fuel storage tanks and refueling stations
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