CHAPTER 4

40WATER RESOURCES
4.1 Overview

Water resources are a critical component in any development thus making it a top priority in the
planning phase of any project conception. With this in mind, the developer of False Caye has
studied the potential occupancy rate and its impact on the potable water demand. These two
terms are important as the water sources will be evaluated to meet the demand with a preferred
source or sources being discussed and/or explored.

In hindsight, the concept of water resources spans into the selection of a source with the eventual
water conservation measures such as those proposed by the project. This will eventually lead to
the monitoring of the water resources in order to protect the fragile ecosystem in which the
project is found.

4.2 Projected Occupancy

The planned development is a tourism based activity in which the general occupancy for the
project is based on the different infrastructures and commodities that accompany the project and
as described in the table below. Therefore the maximum daily number of persons that can
possibly be accommodated into the project at any one time is 950 persons of which 774 persons
are hotel and residential guests, 76 workers and 100 transient visitors. Thisin effect represents an
occupancy rate of 100 % at full development and full operation. This percentage also considers
the transient visitors that would visit the resort to utilize the various amenities and services.

Table 4.1 Projected Occupancy Rate for the Proposed Project

, R # of Unit # of Occupancy
Series Description Unitg/L ots Prototype Keys (persons)

1| Typical Hotel Unit 74 1 Bedroom 74 148

2 | Type B Hotel Unit 32 2 Bd Lock Out 64 128

3| VillaType A 19 3 Bd Lock-Out 57 114

41 VillaType B 19 4 Bd Lock-Out 76 152

5| VillaType C-1 6 4 Bd Lock-Out 24 48

6 | VillaTypeC-2 9 4 Bd Lock-Out 36 72

7 | Specia Lot 6 4 Bd Lock-Out 24 48

8 | Over Water Cabanas 14 2 Bedroom 14 56

9 | Specia Estate 1 4 Bedroom 2 8

10 | Employees 1 Workers 1 76

11 | Transient Visitors 1 Guests 1 100

Projected Occupancy 90 373 950

As can be seen from Table 4.1, the anticipated occupancy rate at 100% is about 950 persons.
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The standard hotel occupancy rate as per the Belize Tourism Industry is about 40 % or in the
case of the development would be about 350 persons including the transient visitors. This
percentage is low by environmental engineering calculation standards and would not show atrue
picture at full development. With this said, the consultants will utilize the 100 % occupation rate
in assessing and cal cul ating the project[s water demand volume.

4.3 Water Resources

Water resources are sources of water that are useful or potentially useful to humans and their
related activities. These can include agriculture, industrial, household, recreational and in our
case tourism. Virtually most of these human uses require fresh water which is a renewable
resource, yet the world(s supply of clean, fresh water is steadily decreasing.

The project site is an undeveloped caye located just northeast of Seine Bight Village. This siteis
also about a mile away from any water source. Considering this fact, the proposed project will
rely in finding its own source of potable water for both its construction and operation phase.
Consideration will also be given for the possibility of any future connection to the Zeeboz
potable water distribution main and use it in combination to the project water source. Piping will
be facilitated by utilizing the beach access road reserve that is just south of Maya Playa Resort.

4.4 Potable Water Demand

Table 4.2 shows the estimated potable water demand that was calculated using an occupancy rate
of 100 % for the project. This in effect should offset any advent water consumption that can
occur in such projects. Nevertheless, the proposed undertaking will ensure that the water
consumption is accounted for in the daily operation of the project.

Table 4.2 Estimated Potable Water Demand for False Caye

Water Demand
Type Unit Maximum Units Total Volume
Description Occupancy (gals/day) (gallons)

1 Typica Hotel Unit 148 50 7,400
2 Type B Hotel Unit 128 50 6,400
3 VillaType A 114 50 5,700
4 VillaType B 152 50 7,600
5 VillaType C-1 48 50 2,400
6 VillaType C-2 72 50 3,600
7 Special Lot 48 50 2,400
8 Over Water Cabanas 56 50 2,800
9 Special Estate 8 50 400
10 Employees 76 30 2,280
11 Transient Visitors 100 15 1,500

Projected Occupancy 950 42,480
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As can be seen from the table above, the proposed project will be requiring an estimated water
demand of 42,480 gallon of water aday at 100 % occupancy.

4.5 Water Sour ce Selection

As mentioned previoudly, the developer will rely on finding its own source of potable water to
supply the proposed project. A number of potential water sources were discussed and analyzed
by the consultant in order to meet the project(s water demand. Table 4.3 summarizes the various
water sources analyzed considering that demand and also of the possibility of utilizing more than
one source of potable water. This would eliminate the dependency of a single source, especially
during the dry season.

Table 4.3 Selection of the Preferred Source for False Caye

TYPE OF
OPTION SOURCE COMPONENT TREATMENT COMMENTS
GROUND Wells dug | Pumps, storage tanks, | chlorination Excellent water
WATER on property | transmission lines source, easy to treat
and stored for
distribution.
Dependent on
aquifer supply and
recovery rate.
RAIN WATER | Seasonal Storage tanks, water | Chlorination, Excellent water
HARVESTING | rains transmission lines, | Ozonation, UV | source, easy to treat,
gutters but costly in terms of
cistern  construction
and  transportation
mains.
WATER DE Wélls, Pumps, power line, | Reverse More expensive and
SALINIZATION treatment plant, water | Osmosis, complicated to
transmission line, | Coagulation, operate, but highly
storage tank sedimentation, | dependable and
filtration, UV | reliable, good for dry
chlorination, Season.
WATER BESST Storage tanks, water | Chlorination, Supplementary
RECYCLING Wastewater | transmission lines, | UV option  exclusively
treatment or | dosing tanks used for restroom
equivalent and Bathroom
flushing
TRANSPORTA | Zeebox Water trucks, barge, | None Excellent for
TION OF | Water pumps, storage tanks temporary use, ideal
POTABLE main/Big for construction
WATER TO | Creek Port purposes given
THE SITE adequate loading and

offloading conditions
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From the table of the preferred source, it can be seen that the project proponent chose to source
their water from ground water. It is anticipated that fresh water can be obtained from a well that
will be dug on site via telescopic drilling. This fresh water is from a confined aquifer that spans
from the Maya Mountains eastwards towards the Caribbean Sea and along the plateau on which
False Cayeislocated.

4.5.1 Sour ce Selection Description

The project will require about 42,480 gallon of water a day at full development and operation.
This volume of water demand from its onset is termed as the initial capital water volume and is
likely to change due to the occupancy rate and the different conservation measures that will be
implemented. The following summarizes the potable water sources that the project will be
relying.

1- Option 1: Potable water for the operation of the resort will be gotten from awell that will
be perforated on the property. See figure 4.1 for well cross section and figures 4.2 and 4.3 for
well location and water supply plan. This well is expected to supply fresh water to the
development. The project will utilize pumps, transmission lines and storage tanks to supply the
development with potable water. This system is expected to be coupled to a disinfecting device
capable of treating the water to an acceptable level beforeit will be used.

2- Option 2: In light of the above option, if proven unsuccessful, the proponent will install
an underwater transmission lines that will send potable water from the Placencia Peninsula to the
caye. Potable water will be gotten from the Zeeboz water distribution main, as shown in figure
4.3, and pumped to the caye. About a mile of 3 inch polyethylene pipe will be required for this
process. The potable water will be received at the service pier and sent to a distribution tank.

3- Secondary Source: The proposed project plans to harvest some water for minimal use.
The harvested water would be stored in drums and made potable by disinfection. This water may
be used for some construction works or as a supplement in emergency cases such as drought, or
fire.

4.5.2 Ground Water Distribution, Storage and Treatment Options

Distribution will be facilitated by pumping with storage. This is the most desirable option if
gravity distribution is not used. Excess water will be pumped into the storage tanks during
periods of low consumption. During the periods of high consumption, the water will be drawn
from the storage to augment the pumped water. In this fashion, more uniform pumping rates will
result and the pumps will be able to run near their rated capacity most of the time.

Water will be stored to equalize the pumping rates, to equalize the supply and demand especialy
over periods of high consumption, and to furnish extraordinary volumes during emergencies
such as fires. Between 30-50 % of the potable water will be required to be stored to equalize the
pumping rates during the day, during maximum daily use.
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Fig. 4.1 Cross Section of Proposed Well
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Fig. 4.2 Proposed well location site



