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SECTION THREE

DETAILS OF SUPPORTING SERVICES

3.1 Introduction

The proposed expansion project will require the use of support services in order to operate
efficiently and effectively. It is anticipated that these support services will work in concert with
the development once in operation. Therefore the following support services will be discussed in
detail below:

� Water Resources

� Wastewater Management

� Solid Waste Management

� Energy Generation

� Transportation and

� Carrying Capacity

3.2 Water Resources

The following is a summary of the water resources required for the expansion project in order to
operate effectively.

3.2.1 Occupancy

The general occupancy for the project was based on the different infrastructures described in
Table 3.1 below.

Table 3.1Maximum Daily Occupancy for Hugh Parkey�s Belize Adventure Island Expansion

Projected Units Unit Description Units Rooms Pax

EAST SIDE
Existing Cabanas 1 room 2 pax 12 12 24
Cabana rebuilding 1 room 2 pax 12 12 24
Beach Side Hotel Rooms 1 room 2 pax 30 20 60
Beach Side Town Houses 1 room 2 pax 4 4 8
Beach Side Town Houses 2 room 2 pax 7 14 28
Beach Side Town Houses 3 room 2 pax 3 9 18
Beach Side Casitas 1 room 2 pax 10 10 20
Marina Townhouses 1 room 2 pax 8 6 8
Marina Townhouses 2 room 2 pax 16 24 32
Marina Townhouses 3 room 2 pax 8 18 24
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Projected Units Unit Description Units Rooms Pax
Overwater New Cabanas 1 room 2 pax 7 7 14
Tree Houses 1 room 2 pax 6 6 12
Bunkhouse Accommodations 1 unit 14 pax 2 2 28

NORTH ISLAND
North Island Villas 3 room 2 pax 6 18 36
North Island Villas 4 room 2 pax 6 24 48

WEST BEACH
West Beach Development 1 room 2 pax 30 30 60

SOUTH ISLAND
South Island Villas 2 room 2 pax 6 12 24
South Island Villas 3 room 2 pax 6 18 36
South Island Townhouses 1 room 2 pax 15 15 30
South Island Townhouses 2 room 2 pax 30 60 120
South Island Townhouses 3 room 2 pax 15 45 90

Total Guest Accommodations 221 366 744
Overnight Staff Accommodations 50
Maximum Overnight Occupancy 794
Day Visitors 250
Day Staff 100
Maximum Day Occupancy 1,144

The maximum daily number of people that can possibly be accommodated at any one time
within the project at full development (100 % occupancy) is 1,144 persons. The standard hotel
occupancy rate as per the Belize Tourism Industry (BTB) would be about 40 % or 457.6
residents/guests. For the purpose of the environmental engineering calculations, the occupancy
rate of 100 % was taken into consideration for assessing the water demand of the project.

3.2.2 Potable Water Demand

Based on the maximum daily occupancy (See Table 3.1) for the proposed project expansion, the
water demand for the project was calculated on the projected number of units and standard water
consumption per person. This standard consumption rate is based on the fact that the project site
is located on a caye and therefore subjected to water conservation measures.

Presently, there is a lot of ambiguity as to the consumption rate of water per capita for hotels and
hospitality facilities. These values range from the 45 gallons per day ratio to 300 gallons a day
for luxury establishments. For the basis of our calculations and as per advice from the
Department of the Environment, the following projected water demand is based on the 50
gallon/person/day factor.

It is anticipated that this factor will clarify any issue regarding the projected water demand for
the proposed expansion project that will take place on Spanish Lookout Caye.
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Table 3.2 Projected Water Demand for the Expansion Phase

Water Demand

Units Total VolumeUnit Description Units Pax
gal/day gal/day

East Side
Existing Cabanas 12 24 50 1,200
Cabana rebuilding 12 24 50 1,200
Beach Side Hotel Rooms 30 60 50 3,000
Beach Side Town Houses 4 8 50 400
Beach Side Town Houses 7 28 50 1,400
Beach Side Town Houses 3 18 50 900
Beach Side Casitas 10 20 50 1,000
Marina Townhouses 8 8 50 400
Marina Townhouses 16 32 50                1,600
Marina Townhouses 8 24 50                1,200
Overwater New Cabanas 7 14 50 700
Tree Houses 6 12 50 600
Bunkhouse accommodations 2 28 50 1,400
North Island
North Island Villas 6 36 50 1,800
North Island Villas 6 48 50 2,400
West Beach
West Beach Development 30 60 50 3,000
South Island
South Island Villas 6 24 50 1,200
South Island Villas 6 36 50 1,800
South Island Townhouses 15 30 50 1,500
South Island Townhouses 30 120 50 6,000
South Island Townhouses 15 90 50 4,500

Staff Accommodations 150 30 4,500
Transient Visitors 250 25 6,250
Total Accommodations 238 1,144 47,950

Based on the projected water demand, the volumes required are best interpreted by development
zones as described in Table 3.3. This approach is important, especially considering the sourcing
of the potable water and the distribution methods. Moreover, this approach will enable the
developer to identify the different development zones of concern.
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Table 3.3 Projected Water demand According to Zones

Water Demand
Units Total VolumeUnit Description Units Pax

gal/day gal/day
East Side 124 300 50 15,000
North Island 12 84 50 4,200
West Beach 30 60 50 3,000
South Island 72 300 50 15,000
Staff Accommodations 1 150 30 4,500
Transient Visitors 1 250 25 6,250
Total Accommodations/Zones 240 1,144 47,950

As can be seen from Table 3.2 and 3.3, the projected water demand at 100 % capacity is about
47,950 gallons a day and includes the water demand for drinking, food preparation, sanitary use,
bathing and rinsing, irrigation and other uses per person. In addition the expansion project is
further subdivided into four (4) development zones with the required water demand allotted to
each zone.

In considering the BTB standard hotel occupancy rate (40 %) for this sort of development, it is
anticipated that the required water demand for the proposed expansion project would be around
70 % at full development or 33,565 gallons a day.

3.2.3 Water Sources

The proposed expansion project is about 8.6 miles southeast of Belize City and therefore
remotely located from any possible water source. Considering this condition, the proposed Hugh
Parkey�s Belize Adventure Island project will expand on the present water sources being utilized
by the development.

Presently, the development is being serviced primarily by rain water harvesting coupled with a
small percentage of post treated recycled wastewater and water desalinization among others.
This combination has sufficed the existing infrastructure. Table 3.4 describes the present
percentage equated to the projected water demand for the expansion project.

Table 3.4: Equated Water Sourcing Percentage

Desalinization Importation Recycling Rainwater Total
4% (1,918
gallons) � Back
up

5% (2,397.5
gallons)

31% (14,864.5
gallons)

60% (28,770
gallons)

100%
(47,950
gallons)

Shower/rinsing
washing -
construction

Food
preparation/drinking

Flushing,
irrigation, non
potable uses

Sanitary Use, and
some construction
works

100 %
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3.2.4 Source Supply Description

As can be seen from Table 3.4, the proposed expansion will rely on the harvesting of rain water
as their primary source of potable water. This will entail the expansion of the present water
system to meet the projected water demand for the new development. Currently, the combined
storage capacity of the Phase 1 development is about 149,500 gallons and involves the
harvesting of rain water from the available roofs and feeding the water to various cisterns that are
on the caye. All these catchments or cisterns have been interconnected and fed into the potable
water interconnection system. Since this system has been in use, rain water harvesting has been
adequate to provide the needs of the island at its present level of development and activity.
Storage capacity would be increased by incorporating additional cisterns in each of the new
development areas.

In order to harvest the rainwater required for the expansion project, rain water will be
sequestered from individual roofs and stored under buildings in cisterns designed as an integral
part of the foundation structure (See Fig. 3.1) or in individual cisterns as previously mentioned. It
is estimated that about 100 buildings will be constructed across the different development zones.
These buildings will consist of the hotels, cabañas, townhouses, casitas and other support
buildings such as arrival centers, shops etc. This would represent 100 % of the buildings being
used for rain water harvesting. Considering the different building designs and layout, the total
volume of rain water stored by these buildings would be over 6 million gallons as described in
Table 3.5. This volume, however would last for about four months at 100 % capacity if not
replenished by subsequent rainfalls.

The roof of buildings will collect the rain water where it will be conveyed by gutters and pipes to
either the foundations of buildings or to individually placed cisterns for storage. Each building
will have an in line cartridge filtering system designed built into them so as to make the water
potable for human consumption and other uses. These filters can vary according to the volume of
water being stored and will also require maintenance over time.

Distribution and Storage

The stored rainwater will be distributed to the different areas as needed by a system of water
transmission lines, valves and pumps. This source will further be hybridized (See Plate 3.1) by a
separate system involving the distribution of the stored desalted water and imported water. It is
anticipated that the hybrid system will be capable of supplying potable water to the expansion
area and to other zones (See Table 4.3) as needed. This method will prevent the cross
contamination of any potable source. Nevertheless, the distribution method is designed to
transfer potable water from one area to the next, especially during the dry season.

In addition, due to the availability of the post chlorinated treated wastewater (effluent), the
project plans to recycle this water in a separate distribution system for the flushing of toilets
only. A special isolated water line (color coded) will be used for the distribution (See Section
3.0). For special areas, such as the Overwater Cabañas, the water transmission lines will be laid
underneath the piers leading to the cabañas. Potable water will be pumped from one of the
�reservoirs or cisterns� to the caba as.
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The storage cisterns act as an emergency repository or reserve to relieve the demand from
desalinization and rainwater catchment for a reasonable period of time. During the peak of the
rainy season when enough rain water is being harvested there will be periods when both
desalinization plants will be suspended. The new cisterns are to be of Ferro-concrete
construction.

Plate 3.1: Hybrid System of Water Distribution

Climatology

Similar to other sub-tropical areas, Belize generally experiences a wet and dry season. The
average rainfall throughout the country of Belize may vary significantly with geographical area
and time. Average yearly rainfall can range from 40 to 160 inches (See Fig. 2.1 and Section 2.1.1
and 2.1.2). The dry season, with strong southeasterly winds, runs from January/February to
May/June. The rest of the year has an average of 60 inches (152 cm) rain, with easterly but
variable winds, and often a drier period in August. September, October and November are
usually the months with most rainfall. However, there are wide variations between years.

Since the expansion project is located south of Belize City, the rain fall isopleths best describing
the project site would be around the range of 60-80 inches of rainfall per year (See Fig. 2.1).
Therefore the rainfall volume collected and storage capacity by each building considering the
average rainfall was calculated using the following formula:

VF = Total Rainfall (inches) x building surface area x factor x 7.48 gals/ft3

: Where a factor of 90 % was considered due to wind activity, evaporation, structural beams and
columns.
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The following table summarizes the rainfall collected and storage capacity for the proposed
expansion development of Spanish Lookout Caye.

Table 3.5 Rainfall Storage Capacity for the buildings at Hugh Parkey�s Belize Adventure Island

Development
Zone

Roof Area
(ft2)

Factor Rainfall (ft) Conversion
Ratio gals/ft3

Total Gallons
Stored

North Island 18,000 0.9 5.83 7.48 706,860
West Beach 16,000 0.9 5.83 7.48 627,960.96
East Side 75,000 0.9 5.83 7.48 2,943,567
South Island 45,000 0.9 5.83 7.48 1,767,150

Total 6,045,537.96

3.2.5 Water Treatment Methods

The following treatment methods will be applied for the potable water sources. These include the
following only:

1. Desalted Water

2. Recycling and

3. Harvested Rainwater

Desalinization Plant

It is estimated that a 15,000 gallon a day water desalinization plant will be used to provide
potable water to the development zones and amenities. The Desalinization plant or R.O. plant as
it is normally referred to will get its water from an abstraction well. The plant will consist of a set
of membrane filters that will be cleaned regularly. Water generated by this process will be sent to
a 15,000 gallons tank where it will be treated and piped via the hybrid system to the different
areas as required by the development.

The desalted and rain water will be post treated by a disinfection system either consisting of an
UV system or chlorination component (See Fig. 3.2) to render the desalted water potable and
safe for human consumption if so required.

Wastewater Recycling

The estimated volume of water required for the flushing of toilets would be around 14,864.5
gallons a day at full occupancy or 5,945.8 gallons a day according to the 40 % occupancy of the
Belize Tourist Board.

The recycled wastewater will be chlorinated by a chlorination system prior to being stored (See
Fig. 3.2). The excess water generated by the treatment plant will be used for irrigation purposes,
fire fighting requirements and other non potable uses.
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Fig. 3.1 Project Water Zones and Supply Schematic




