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SECTION THREE

DETAILS OF SUPPORTING SERVICES

3.1 Introduction

The supporting services for the intended Bellcan Golf Resort & Marian project will relate to
specific components such as water resources, wastewater and solid waste management as well as
energy generation. Furthermore, other essential components such as the marina and golf course
are integrated into this section. It is expected that these supporting services will form an integral
part of the project once in operation as they will be required to operate effectively and efficiently
considering the magnitude of the project. With this in mind, the following sections will discuss
more in detail the different support services that will be utilized by the development.

3.2 Water Resources

Water is an important resource and a vital planning tool for any project as virtually all human
activity revolves around water, especially considering the size and population of the intended
Bellcan Golf Resort &Marina. The project proponents must explore and identify several
potential sources that will meet and exceed the projected water demand as calculated in this
section and the project proponents must identify the possibility and feasibility of employing such
sources or options without any major financial, economic or environmental constraints.
Therefore this section of the supporting services intends to calculate the water demand of the
project given the projected occupancy (See Table 1.4). This component is important as it will
determine the best possible source or sources given the location and circumstances of the
anticipated project (See Section 4.4.1). Once identified, the potential source will be treated,
stored and distributed to the different areas where needed during construction and operation. It is
important to note that this source will also be subjected to environmental constraints and as such
monitoring and management plans will be put in place.

3.2.1 Projected Occupancy

The general occupancy for the project is based on the different residential components as
described in Section 1.3.5 and Table 1.4. Therefore, it is anticipated that the maximum number
of persons that can be accommodated at any given moment is 3,651 persons of which 3,526
persons will be residents and 75 persons will be staff and about 50 persons are considered
transient. This scenario is calculated at 100 % occupancy for which the environmental
engineering factors will be calculated.

3.2.2 Projected Residential Potable Water Demand

The water demand for the proposed project will be calculated based on the maximum occupancy
rate in conjunction with the standard water consumption rate per person factor which would
roughly be about 50 gallons/person/day for residential subdivisions (Tchbanoglous, G. 1992). It
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is anticipated that the water demand for the proposed project will include water for kitchen,
sanitary use, bathing and rinsing, irrigation and other uses. It is envisioned that water used for
drinking and food preparation will be purchased from a local bottling company.

Presently, there is a lot of ambiguity as to the consumption rate of water per capita for residential
subdivisions, especially for private projects. Consumption for these projects varies between 50
gallons per day to 100 gallons per day. For the basis of our calculations and as per discussion
with the competent authorities and cited literature of the Caribbean, the following projected
water demand was based on the 75 gallon/person/day factor for guests/residents and 30
gallons/person/day for the staff (Tchbanoglous, G and Burton, F.L. 1992).

Table 3.1 Projected Residential Water Demand for the Bellcan Golf Resort & Marina
Potable Water Demand

Planning
Area Residential DescriptionOccupancy

Units
(gals/day)

Total Volume
(gal/day)

RR1 Eco Buffer 66 50 3,300
RR2 Eco Buffer 42 50 2,100
RR3 Large Residential/Beachfront126 50 6,300
RR4 Golf Course Residential60 50 3,000
RR5 Golf Course Residential52 50 2,600
RR6 Golf Course Residential84 50 4,200
RR7 Golf Course Residential36 50 1,800
RR8 Golf Course/Beach Front 52 50 2,600
RR9 Canal 228 50 11,400
RR10 Canal 168 50 8,400
RR11 Beachfront 60 50 3,000
RR12 Water Ways 36 50 1,800
RR13 Water Ways 16 50 800
RR14 Waterway  Condominiums64 50 3,200
RR15 Waterway  Condominiums72 50 3,600
RR16 The Island' Marina Condominiums100 50 5,000
RR17 The Island' Marina Condominiums88 50 4,400
RR18 Seaport Village Townhomes380 50 19,000
RR19 Seaport Village Condominiums122 50 6,100
RR20 Seaport Village Condominiums116 50 5,800
RR21 Marina Condominiums 134 50 6,700
MU1 Resort Residential/Retail Mixed Use324 50 16,200
MU2 Commercial/Retail w/ Marina Condos100 50 5,000
MU3 Commercial/Retail w/ Marina Condos116 50 5,800
RL1 Destination Resort Hotel/Spa200 50 10,000
RL1.1 Destination Hotel OverwaterBungalows 20 50 1,000
RL2 Boutique Hotel 50 50 2,500
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Planning
Area Residential DescriptionOccupancy

Units
(gals/day)

Total Volume
(gal/day)

RL3 Golf Resort Timeshare Town House380 50 19,000
RL4 Golf Resort Villas 234 50 11,700

Project Staff 75 30 2,250
Transient Visitors 50 30 1,500

Total 3,651 180,050

As can be deducted from the Table 3.1, the projected total volume of potable water required by
the project at 100 % occupancy is 180,050 gallons/day. This volume by all means is theoretical
and subjected to many interpretations. In the practical sense, it is anticipated that total volume or
potable demand will be less than the theoretical projections. This is simply because it is rare that
the project may meet 100% occupancy. Furthermore, the fluctuation of the occupancy rate
(resident per lot/ guests per hotel), the age group of the residents (middle aged persons consume
more water than children and the elderly) and amenities use are all factors that indicate the
potable demand of a project.

3.2.3 Water Resources Management

The proposed golf resort development is located about 4 miles from Corozal Town and therefore
remotely located from any possible connection to the national provider, BWSL or any rural
transmission main. Therefore, considering the project location, the proposed Bellcan Golf Resort
& Marina development will analyze a number of potential sources in order to justify the
preferred source that will be utilized (See Section 4.4.1). These sources are 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.

3.2.3.1 Source Supply Description

The proposed project is located about 4 miles north of Corozal Town and therefore out of reach
from the national provider. Therefore considering this issue, the project is faced with finding and
supplying its own water to the project. Based on this challenge and the fact that the previous
development utilized ground water, the project proponent opts to further utilize the existing wells
of the property to satisfy their daily demand.

Once in operation, the proposed project will require a steady stream of potable water supply to
keep the project in operation with the majority being for the residential use followed by the
marina and golf course respectively (See Fig. 3.3). Therefore at 100 % occupancy, the project
will require about 180,050 gallons of water a day. Practically, this will be the initial capital
demand as the source is expected to be supplemented by secondary sources such as rain water
harvesting which will be promoted by the project proponents for the individual lot owners. With
this in mind, and considering the potential source, the primary source of potable water for the
operation will be obtained from the several wells that are characteristic of the project site. These
wells also include two wells that were perforated recently by the project proponents to satisfy
and meet the residential demand of the project.
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These two wells are located on the northwestern corner of the property and will have a depth of
presumably 75 feet (See Fig. 3.1 and Annex IX). These wells were pump tested to determine the
yield, recharge rate and water quality. Analysis found that these wells were suited for the
intended purpose and only required minor additional treatment to make it suitable for human use.
A comprehensive aquifer and pumping tests report has been prepared for these wells (See Annex
IX).

Construction Source: Water for the construction of the project will be obtained from the
activation of the wells. This source will suffice the construction phase even though it is difficult
to ascertain the volume of water required for the construction purposes. The wells have been
pump tested and capable of supplying water during the construction phase. It is expected that this
demand will be high during peak construction and will gradually decrease in towards the end of
the construction cycle.

3.2.3.2 Water Treatment

Groundwater

Typically, groundwater is naturally clean and safe for consumption. Because the overlying soil
acts as a filter, groundwater is usually free of disease-causing microorganisms and contaminants.
However, bacteriological contamination may occur following improper installation of the well
casings or caps, after a break in the casing or as a result of contaminated surface water entering
the well. Contamination can also occur if wells are drilled in fractured bedrock without an
adequate layer of protective soil and with less than the recommended minimum casing length.

In order to prevent illness, the wells will be properly maintained and the water regularly tested
for the presence of microbial contaminants. Well water will be tested occasionally for possible
inorganic and organic chemical contaminants. These test results will be logged and made
available to any pertinent authority for data base formation. Water quality analysis showed that
the water was adequate for potable use except drinking (See Annex IX).  Therefore the following
treatment methods will be applied to the groundwater (primary source) that will be utilized for
all human use.

� Filtering: The extracted water will be filtered to remove any unwanted debris from the
source. This process is also important to filter out any particulate matter and solids.

� Softening: This process will remove any unwanted salts from the water source thus
making it �soft� for human use.

� Disinfecting. The use of ultraviolet light, and/or ozonation will be used to kill
microorganisms. Chemical treatment (chlorine, iodine) can also be considered along with
distillation. Activated charcoal can be used at this point to remove potential contaminants
coming from the wells.

In considering the microbial disinfection methods listed, the desired option chosen for the project
is chlorination partly due to its availability. In addition, as mentioned previously, activated
carbon can be used to remove the residual chlorine. For human consumption purposes, the
project will also rely on supplying bottled water to the project site. Provisions will be made for a
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certified water bottling company to supply drinking water to the proposed project site during
both the construction and operation phases of the development.
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Rainwater Harvesting

Rain water will be collected and treated prior to use. Water treatment techniques for rainwater
catchments systems will include:

� Screening: Strainers and leaf screens located in the gutters and downspouts will be used
to prevent debris, like leaves, from entering the reservoir tank.

� Settling. Sedimentation within the tank is necessary to settle out any particulate matter
and solids.

� Filtering. In-line multi-cartridge systems with activated charcoal will be used to remove
potential contaminants either at the pump tank, waterline or tap.

� Disinfecting. The use of ultraviolet light, and/or ozonation will be used to kill
microorganisms. Chemical treatment (chlorine, iodine) can also be considered.

C O N T R O L L E R
D O S IN G
D E V IC E

A
N

A
L

Y
Z

E
R

 I
N

P
U

T

F
L

O
W

 I
N

P
U

T C H L O R IN A T E
R O O M

F L O W

A N A L Y Z E R
F L O W  M E T E R

T U N I C H -  N A H  C O N S U L T A N T S
&

E N G I N E E R I N G
J o s é  G a r c í a  P  E n g . #  0 5 3 - 2 0 0 1

T R A N S M IS S IO N  P IP E

Fig. 3.2 Potable Water Disinfection Scheme

3.2.3.3 Water Storage and Distribution

Storage

The ground water from the wells will be sent to the storage tanks that will be located in the
Utility Zone (Back of House Area). It is envisioned that the project will construct two 75,000
gallons above-ground horizontal tanks that that will store the treated groundwater. The
reservoir�s capacity is adequate for 80 % of a day�s demand at 100 % occupancy and should
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offset any peak demand during the dry season. Excess water will be pumped into a standby
storage tanks that could be used for golf course irrigation.

Water will be stored to equalize the pumping rates, to equalize the supply and demand especially
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. Storage for emergencies is more
difficult to determine, and is ddepicted by economic benefits to the developer.

Distribution

Once the source of potable water for the proposed project has been stored, distribution will be
facilitated by both pumping and storage. This is the most desirable option if gravity distribution
is not used. A dedicated pressurized pipeline system will convey the well water to the tanks
where it will be distributed to the different development zones as required.

A water distribution system consisting of mains and valves will be laid in trenches within the
road reserve and used to distribute the water to the different project areas for use. The project
will eliminate the use of dead ends in the distribution system. All the distribution system will be
pressurized for maximum yield. The ground water is of excellent quality and will require little
treatment. Therefore the project plans to have two designated lines, one for potable uses and the
other for drinking purposes (See Fig. 3.3).

3.2.3.4 Water Minimization and Conservation Strategies

Since the wells are located on the project site and some distance away from the Back of House
Area, the Bellcan Golf Resort & Marina will develop and incorporate a strict water conservation
code (reducing fresh water use through technological or social methods) to better manage the
water resources. That is to say that the project will implement the use of engineering controls to
reduce consumption and water loss. These include the use of flow reduction devices, low flush
toilets, prevention of dead ends, limiting joints (elbows, sleeves etc.) and minimizing water loss
leaks and wanton disregard, among others.

In the end, this method will ultimately conserve both water resources (fresh water supply) and
energy (reduction in energy consumption � water pumping, delivery and wastewater treatment
plants). It is therefore important that the proposed project develop and implement the strategies
in order to protect this premium commodity and to safeguard the sources from potential wanton
disregard as previously discussed.

Zone of Influence

It is anticipated that the perforation of the two wells by the proposed project will not have any
negative influence on other users simply because the drawdown in the semi confined aquifer will
not adversely affect others users tapping into this aquifer. This implies that the current and tested
demands are significantly much lower than the available water resources and much greater
pumpage is required to stress this aquifer system (See Annex IX).
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Fig. 3.3 Schematic Representation of the Potable Water Distribution Line


