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CHAPTER 5

WATER RESOURCES

5.1 Overview

Water resources are an important planning tool that the developer must consider before
embarking on a project. The developer must identify the various available sources and explore
the possibility and feasibility of employing such option without any major financial, economic
and environmental constraints. Considering these factors, the project developer plans explore
various options that will meet and exceed the projected potable water demand.

In any event, the identified source must not affect other users of the area in addition to
developing and implementing water conservation measures and practices designed to reduce the
quantity of potable water consumed. This will eventually lead to the monitoring of the water
resources in order to protect the fragile ecosystem in which the project is found.

5.2 Projected Occupancy

The proposed development is a subdivision activity in which the general occupancy rate for the
project is based on the different size lots and marina services that will be available for the
residents and guests. This rate, which is usually based on full occupancy or 100 %, is used to
represent the maximum daily number of people that can possibly be accommodated within the
project at full development.

Therefore the maximum daily number of persons that can possibly be accommodated into the
project at any one time is 1,839 persons of which 1,606 persons are residents, 168 persons are
commercial workers along with 15 site workers and 50 transient visitors that would visit the
development and utilize the various amenities and marina services. Table 5.1 describes the
estimated number of persons in relation to the different infrastructures and ancillary services.

Table 5.1 Projected Occupancy Rate for the Intended Development

Type Description Prototype # of Units Occupancy
A Estate Lots 2 Acres + 12 72
B Large Subdivision Lots 110 x 275 37 222
C Small Subdivision Lots 110 x 200 22 88
D Canal Side Lots 1/2 Acre 306 1,224
E Commercial Lots 0.6 Acre 42 168
F Employees Workers 1 15
G Transient Visitors Guests 1 50

Totals 421 1,839

As can be seen from Table 5.1, the number of employees considered is for maintenance purposes
such as boat repair, security, boat mechanic, mason, electrician and plumber.
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This proposed maximum occupancy rate is far larger than the projected Belize Tourism Industry
occupancy rate of 40 % or 642 residents and transient visitors. This percentage is low by
environmental engineering calculation standards and would not show a true picture at full
development. To predict the water demand required for construction and operation of the project,
the maximum occupancy rate of 100 % was used for the environmental engineering calculations.

5.3 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 this
case a proposed subdivision undertaking. 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.

As mentioned earlier in the overview, the proposed development must identify their water
resources in order for the project to prove viable. Considering the present location of the
proposed project, the developer will rely in finding its own source of potable water to cater for
both the project�s construction and operational phases.

5.4 Proposed Project Water Demand

Once in operation, the proposed project will require a steady stream of potable water supply to
keep the marina and subdivision in operation. In all, the proposed project will require 86,540
gallon of potable water a day in order to satisfy its demand. This of course represents a 100 %
occupancy rate. Table 5.2 describes the projected water demand required by the project.

Table 5.2 Projected Water Demand for Palm Harbour Development

Water Demand
Unit Maximum Units Total Volume

Type
Description Occupancy  (gal/day) (gal/day)

A Estate Lots 72 50                3,600
B Large Subdivision Lots 222 50              11,100
C Small Subdivision Lots 88 50                4,400
D Canal Side Lots 1,224 50              61,200
E Commercial Lots 168 30                5,040
F Employees 15 30                   450
G Transient Visitors 50 15                   750

Totals          1,839              86,540

Since the development is planned to be constructed in two phases, the project water consumption
and demand was divided into 2 water development zones or tiers as described in Table 5.3.
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Table 5.3 Projected Palm Harbour demand according to zones

Tiers Description Tier Demand

I
North Side Development -20 Commercial Lots, 130 Canal
Side lots, 37 Large Subdivision Lots

37,740

II
South Side Development �  22 Commercial Lots, 176 Canal
Side Lots, 22 Small Subdivision Lots 12 Estate Lots

47,600

Totals 85,340

As can be seen from the Table above, tier 2 has the highest water demand per zone. These tiers
were developed to better manage the water demand for the project and reduce water loss via
excessive piping and eliminating dead ends throughout the project distribution mains. As one can
see also, the total water demand volume per tier should be added to the employees and transient
visitors section to get the required 86,540 gallons of potable water a day for operation which
represents 100 % occupancy rate or 34,616 gallons a day at the BTB occupancy rate of 40%.
This demand will be met by different water sources as described further in the chapter.

5.5 Water Source Selection

In selecting the preferred water source for the desired project, a number of potential water
sources were analyzed and evaluated in order to meet the project�s water demand. These sources
were by no means options but possible combinations of the sources that would suffice the
projected water demand. This would eliminate the dependency of a single water source during
emergency situations. Table 5.4 summarizes the various sources evaluated for the proposed
subdivision development.

Table 5.4 Summary of Water Sources

OPTION SOURCE COMPONENTS TYPE OF
TREATMENT

COMMENTS

GROUND WATER Wells Pumps, storage

tanks, transmission

lines

Chlorination,
Ozonation,
U.V., Water
Softeners

Aquaculture Farm
presently has a
good viable source
of potable water
that can be used to
supply water to the
development.

RAIN WATER
HARVESTING

Seasonal
rains

Collection (roofs),
Storage tanks,
water transmission
lines, gutters

Chlorination,
Ozonation, UV

Excellent water
source, easy to
treat, water
cisterns can be
constructed as part
of the building
foundation,
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OPTION SOURCE COMPONENTS
TYPE OF

TREATMENT COMMENTS

WATER
DESALINIZATION

Wells, Pumps, power line,
treatment plant,
water transmission
line, storage tank

Reverse
Osmosis,
Coagulation,
sedimentation,
filtration, UV
chlorination,

Expensive and
complicated to
operate, but highly
dependable and
reliable, good for
dry season.

WATER
RECYCLING

BESST
Wastewater
treatment or
equivalent

Storage tanks,
water transmission
lines, dosing tanks

Chlorination,
UV

Supplementary
option exclusively
used for restroom
and Bathroom
flushing. Would
require extensive
piping network.

BARGING WATER
TO THE PROJECT
SITE FROM
NEIGHBORING
COMMUNITIES

Sittee River, Water barge,
pumps, storage
tanks

None Not viable due to
community
location and water
volume
availability.
Expensive venture

From the above table options, it can be seen that the project proponent will choose to source their
water from the present operating wells. It is anticipated that the fresh water volume required for
the project can be obtained from this well.

5.6 Selection of the Preferred Source

The project will require about 89,150 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 section summarizes the source description along with other options
that can come into consideration as the project develops or as the individual residents prefer.
These options are in order of importance:

1- Primary Source: Potable water for the proposed subdivision project will be gotten from
the existing well (See Fig. 5.1) that is presently operational. This well presently supplies
the administrative and adjacent buildings of the shrimp farm with potable freshwater.
This well presently measures 75 feet deep with an 8 inch diameter casing (See Fig. 5.2).
A 7.5 hp pump presently extracts about 75-90 gallons a minute. This volume is quite
adequate to fill the potable water tanks (vertical tanks) that will be located in the Utility
Zone. This well will be aided by a second well that will be perforated around the same
vicinity.

These wells are expected to supply the farm buildings and the proposed undertaking with
fresh potable water. This well system is expected to be coupled to a treatment and
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disinfecting device capable of processing the water to an acceptable level before it will be
used.

Plate 5.1 Existing Well on Property (355015, 1855022)

2- Secondary Source: In light of the above option, the proposed project plans to harvest
some rain water for minimal potable/non potable uses. The harvested water would be
stored in cisterns 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.

The project site has receives about 80 inches (2,032 mm) of rainfall (See Fig. 2.7 for
�Rainfall Isopleth map� a nd Section 2.2.4) thus making this option quite favorable if
considered. Nevertheless, it is up to the individual residents to install the necessary
infrastructure to harvest the rain water and utilize it to supplement their personal water
demand.

3- Tertiary Source: If the primary source of potable water is proven inadequate or
insufficient in meeting the required demand, the project proponent will be considering the
installation of a water desalinization plant capable of supplementing or meeting the
projected potable water demand for both the construction and operational phases.

This water desalinization plant (reverse osmosis) will be located in the Utility zone and
will consist of two abstraction wells in conjunction with a deep well injection for the
brine to be disposed. Similar cross section profiles such as the one illustrated in figure 5.2
will be used. With this, it is anticipated that the proposed project will install a 5,000
gallons a day water desalinization plant if required to supplement or meet the project�s
demand.
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Fig. 5.1 Well Location (See Insert �W�) and Potable Water Supply Plan


