SECTION THREE

DETAILS OF SUPPORTING SERVICES

3.1 Introduction

This section of the EIA process describes the support services that will be required for the day-
to-day operation of the proposed project. These support services will be comprised of the
essential components, such as potable water and energy among others in order to make the
project viable and attractive to investors and buyers.

It is therefore anticipated that the project will require that these components work in harmony
with each other in order to sustain a project of this scale and magnitude. With this in mind, the
following sections summarize the different support services that will be required for the project
to operate efficiently and effectively.

3.2 Water Resources

This is one of the most important components of the support services infrastructure as it is
responsible for the provision of potable water to the site. Access to a constant supply of potable
water is an essential component within the overall scheme of the anticipated development and is
therefore useful in calculating the water demand based on its maximum daily occupancy rate
(See Table 3.2).

Once tabulated, the question is to evaluate and identify the possible sources that can supply the
demand. This chapter is thus aimed at describing and identifying the appropriate water resources
management plan for the proposed devel opment.

3.2.1 Occupancy

The proposed development is a residential, tourism and entertainment based subdivision in
which the general occupancy rate for the project will be based on the different sized lots and
amenities that will be available for the residents, guests and visiting population. This rate, which
is usualy based on full occupancy or 100 % capacity, is used to represent the maximum daily
number of people that can possibly be accommodated within the project at full development.

Therefore, with this in mind, the maximum dailly number of persons that can possibly be
accommodated on the project at any one time is 4,498 persons of which 3,727 persons are
residents, 400 persons are commercial workers along with 50 permanent workers and 500
transient visitors that would visit the development and utilize the various amenities and marina
services (See Table 3.1). The transient visitors that would visit the resort would vary along with
the staffing.
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Table 3.1Maximum Daily Occupancy for South Beach Belize

. . # of : . Maximum

Type Unit Description L ots/Units Unit Description Occupancy
A | Single Family Lots 16|23 | Bedroom | 3| Pers. 48
B Multi Family 51|24 | Bedroom | 4| Pers. 204
C |Villas 90|23 | Bedroom| 3| Pers. 270
D Gran Villas 39|34 | Bedroom| 4| Pers. 156
E Mansions 39|34 | Bedroom| 4| Pers. 156
F Bungalows 57123 | Bedroom | 3| Pers. 171
G L Lots 206 | 1,2 Bedroom | 2 | Pers. 412
H P Lots 121 11,2 Bedroom | 2 | Pers. 242
I E Lots 24 11,2 Bedroom | 2 | Pers. 48
J T Lots 3913 Bedroom | 3 | Pers. 117
K Overwater Cabafias 381,22 Bedroom | 2 | Pers. 64
L Hotel Lots 30|12 Bedroom | 1 | Pers. 1,500
M Casino Hotel 150 | 1,2 | Bedroom | 1| Pers. 210
N Permanent Staff 1 50
O | Employees 1 400
P | Transient Visitors 1 450
Total Occupancy Limit 903 4,498

As shown in the Table 3.1, the proposed occupancy rate will be based on the construction of a
number of units (condos, villas, hotel, mansions etc.) on the project site. It is anticipated that at
full capacity, the project will be able to accommodate about 4,498 persons. This engineered
capacity is theoretical but important in calculating the supporting services and in analyzing the
carrying capacity of the project site and surrounding areas.

In redlity, it is assumed that the number of projected residents, guests, transient visitors,
permanent workers and staff will be far less than envisioned simply because of the nature of the
development (time share, full/part time ownership, guests, business opportunities etc) and the
population dynamics of the area. In addition, the developer can vary the number of bedrooms per
‘Unit Description’ thereby reducing the maximum occupancy rate for that particular unit/lot.
These elements will impact the project from afinancial point of view and will ultimately dictate
the occupancy rate. In any event, it is expected that the population at any given moment for the
proposed South Beach Belize will be about 60 % to 85 % of the theoretical capacity slated in
Table 3.1.

In terms of the temporary workforce which primarily includes the construction phase, it is
estimated that about 250 to 400 workers will be hired to undertake the project. Thisis especially
important considering that the project will be carried out in phases (See Table 1.4). The
construction workers will include masons, truck drivers, heavy equipment operators, electricians,
air condition personnel, project manager etc. to name afew.

3-2



3.2.2 Water Resour ce Demand

The potable water demand is termed as the volume of potable water required to sustain the
project at 100 % capacity. This capacity is based on the maximum daily occupancy for the
proposed project (See Table 3.1). Therefore the water demand for the proposed South Beach
Belize was calculated based on the standard water consumption rate per person per day in
conjunction with the number of projected units.

Presently, there is alot of ambiguity as to the consumption rate of water per capita for tourism
related developments 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
discussion with the competent authorities and cited literature, the following projected water
demand is based on the 75 gallon/person/day factor ((Tchbanoglous, G and Burton, F.L. 1992).

Table 3.2 Projected Water Demand for the Devel opment Phase

Potable Water Demand
: Fog # of Units Total Volume
Type Unit Description L otsUnits Occupancy (galgday) (gal/day)

A Single Family Lots 16 48 75 3,600
B Multi Family 51 204 75 15,300
C Villas 90 270 75 20,250
D Gran Villas 39 156 75 11,700
E Mansions 39 156 75 11,700
F Bungalows 57 171 75 12,825
G L Lots 206 412 75 30,900
H P Lots 121 242 75 18,150
I E Lots 24 48 75 3,600
J T Lots 39 117 75 8,775
K Overwater Cabarias 38 64 75 4,800
L Hotel Lots 30 1,500 75 112,500
M Casino Hotel 150 210 75 15,750
N Permanent Staff 1 50 30 1,500
@) Employees 1 400 30 12,000
P Transient Visitors 1 450 30 13,500

Total Water Demand 903 4,498 296,850

Based on the projected water demand, the volumes required are best interpreted by devel opment
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 primary devel opment zones of concern.
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Table 3.3 Projected Water demand According to Zones

Development Zones Water Demand
Volumes (g/d)
Zone 1- 5 Multi Family, 20 Mansions, 16 Single Family, 32 38 925
Villas, 24 E lots and 57 Bungalows, 28 Overwater Cabarias '
Zone 2 -1 Casino, 29 Hotel, 38 Multi Family, 24 Grand Villas,
. 145,800
and 12Villaslots
Zone3 - 1 Hotel, 8 Multi Family, 121 Plots, 39 T lots, 19 49.195
Mansions lots and 46 Villas '
Zone4 - L lots 30,900
Zone5- 15 Grand Villas 4,500
Total Potable Demand by Zones 269,850

As can be seen from Table 3.2 and 3.3, the projected water demand at 100 % capacity is about
296,850 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 project is further
subdivided into five (5) residential development zones with the required water demand allotted
for each zone (See Table 3.3). In these zones, Zone 1 will have the highest water demand
followed by Zone 3.

In considering the different amenities that will be involved such as pools, spas, restrooms, wash
basins, drinking fountains, etc. an additional 10 % of the water demand will required indirectly to
sustain the recreational aspect of the project. Therefore at full capacity (100 % occupancy) the
proposed project would require about 326,535 gallons a day.

It is envisioned that the potable water demand will be considerable less especially taking into
account the hotels in which the standard hotel occupancy rate is about 42 % (BTIA, 2008). In
view of this and other factors such as construction rate, amenities, sale of residential units, and
age group (adults consume more water than children and the elderly), the anticipated potable
water demand for the project would be around 75 % or 222,637.5 gallons of water per day.

3.2.3 Water Source Sdlection

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 the
case of the proposed development, tourism. As indicated previously, the proposed project will
require a substantial amount of potable water a day in order to sustain both the domestic and
recreational uses of the development.

Given the remote location of the proposed project, the proponent will rely on finding its own

source of potable water to suffice its demand. With this in mind a number of potential sources
were analyzed in order to meet the projected potable water demand (See Table 4.1).
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The chosen option for potable water for the proposed project site is to source it from the
desalinization process by means of Reverse Osmosis. It is expected that this source is to be
supplemented by minor rain water harvesting and wastewater recycling. On a whole, these
combined sources will be more than adequate to address water demands of the project. Water for
direct human consumption will be provided by water provided by Reverse Osmosis or
Desalinization sources, supplemented by bottled water accessed from commercia sources. The
following section describes the water source that will be utilized for the South Beach Belize
project.

Chosen Option

Potable water for the aforementioned project will be sourced from saltwater desalinization
mainly by reverse osmosis. It is anticipated that three abstraction wells will be perforated in the
Utility Zone in order to obtain brackish water for the desalinization process (See Figs. 1.9 and
3.1). Two of these wells will be utilized for potable water sourcing while the other will be used
as a standby well. Figure 3.1 illustrates a typical cross section of a water desalinization
abstraction well. The proposed project plans to utilize one primary desalinization plant with a
capacity of 75,000 galons a day and a secondary smaller desalinization plant of about 25,000
gallons aday. The secondary plant will either be used as a backup plant during emergencies and
maintenance or as a supplementary plant to the other. Once installed these plants are expected to
run continuously providing potable water to the proposed project once in operation and
generating about 100,000 gallons of potable water a day.

The brine waste produced as a result of the desalinization process will be discharged into two
deep injection well that will also be dug in the Utility Zone. Figure 3.2 shows a typical cross
section of a deep injection well. The brine, which comprises of mostly salt precipitates (Na, Ca,
and Mg), would be safely contained in the well, where it would diffuse.

Considering the magnitude of the development, it is anticipated that potable water for the
construction phase will either be sourced from BWS or transported to the site via a water barge.
The volume of potable water required for the construction phase will vary considerably but it is
anticipated that the source will either be one of the aforementioned sources.

3.2.4 Storage and Distribution

Once produced, the desalted water will be sent to three 100,000 gallon vertical holding tanks
where it will be stored for operational use (See Figs. 1.9 and 3.3). The capacity of these tanks
will be according to the developmental zones and water demand (See Section 1.3.4 and Table
3.2). 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 asfires. It is anticipated that the water source will be privatize and sold in bulk
to the different developments.

Storage for emergencies is more difficult to determine, and is dedicated by economic benefits to

the developer. Between 30-50 % of the potable water will be required to be stored to equalize the
pumping rates during the day, during maximum (peak water demand) daily use.
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Once stored, the proposed development intends to distribute the potable water throughout the
development for its eventual use (See Fig. 3.3). Distribution will be facilitated by pumping
(variable speed pumps) with subsequent 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.

A water distribution system consisting of transmission mans and valves will be used to
distribute the water to the different project zones for use (See Fig. 3.3). The water lines will be
instaled in the road reserve of the project as well as under the piers for the overwater cabarias.
The instalation of the water pipelines will follow the road network and least environmental
impact route. The project will eliminate the use of dead ends in the distribution system by
‘looping’ the mains. All the distribution system will be pressurized for maximum yield.

3.25 Water Treatment Methods

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

1. Desdted Water
2. Recycling and
3. Harvested Rainwater

Desalinization Plant - It is estimated that a 75,000 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 three 100,000 gallons tank where it will be treated and piped via the
proposed distribution system to the different areas as required by the development. The desalted
water will be post treated by an inbuilt disinfection system consisting either of an Ultra Violet
system, Ozonation or chlorination component to render the desalted water potable and safe for
human consumption if so required.

Wastewater Recycling - The treated wastewater (effluent) will be post disinfected by a
chlorination system prior to being stored (See Fig. 3.4). Most of the post chlorinated and treated
wastewater will be utilized for irrigation purposes, fire fighting requirements and other non
potable uses (See Sections 3.3.7).

Rainwater Harvesting - Rain water will be collected and treated prior to consumption. Water
treatment techniques for rainwater catchments systems will include:

0 Screening: Strainers and leaf screens located in the gutters and downspouts will be used
to prevent debris, like leaves, from entering the reservoir tank.
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0 Settling. Sedimentation within the tank is necessary to settle out any particulate matter
and solids.

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

0 Disinfecting. The use of chemical treatment (chlorine, iodine), ultraviolet light, and/or
ozonation will be used to kill microorganisms.
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Fig. 3.4 Schematic Representation of a chlorination system for South Beach
3.2.6 Water Conservation

Thisis an important concept considering the magnitude and scale of the proposed project. Thisis
especialy important in view of the distance and volume required to supply the development at
full occupancy. In view of the development potential, the proposed development will develop
and incorporate a strict water conservation code aimed at maximizing the use of potable water on
the project site.

These measures will include the implementation of water resources engineering to better fit the
development and will include the use of flow reduction devices, engineering controls,
pressurization, eliminating dead ends, educating staff and the resident and visiting population
etc. These procedures will be implemented to reduce water consumption and minimize water
loss. This is especialy important considering that water will be sourced from salt water
desalinization which will require both resources and energy.

3.3 Wastewater Management

The proposed development will generate wastewater as a result of its operationa activities. With
this in mind, the associated development will therefore develop and incorporate a proper
wastewater management plan in order to predict the wastewater volume as well as the
subsequent collection, treatment and disposal aternatives that will be utilized. Based on this
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requirement, the anticipated project plans to design a wastewater system that will successfully
mitigate the potential impacts that can arise from this type of activity. The following components
summarize the wastewater management plan for the proposed South Beach Belize project.

3.3.1 Wastewater Composition

There will be no industria activity on the project site, therefore it is anticipated that the tourism
related venture will generate only domestic wastewater as a result of its operationa activities.
With this in mind, the proposed undertaking will entail a variety of construction works which
include severa hotels, residential units, villas, mansions, a casino among others (See Section
1.3.1and 1.3.2).

It is anticipated that the operation of these units along with the other relevant amenities including
the servicing of the marine vessels, will generate wastewater as part of the operational activities.
In view of this, the proposed expansion project will require the careful planning of domestic and
sewage treatment and disposal. As compared to water resources, contamination of the potential
water sources can occur, thereby negatively affecting the receiving environment.

In order to estimate the projected quantity of sewage waste, it is necessary to look at the nature
of the sewage effluent (Davis, 1998). Table 3.4 is a summary of the typical domestic waste
composition that is expected to be produced by the proposed project.

Table 3.4Typical Composition of Untreated Domestic Sewage*

Constituent Weak Medium Strong

(all mg/l, except for Settleable Solids)

Alkalinity (as CaC03) 50 100 200
Biochemica Oxygen Demand (BOD) 100 200 300
Chemical Oxygen Demand (COD) 250 500 1000
Total Suspended Solids (TSS) 100 200 350
Settleable Solids (SS) 5 10 20
Tota Dissolved Solids (TDS) 200 500 1000
Total Kjeldahl Nitrogen (TKN) 20 40 80
Total Organic Carbon (TOC) 75 150 300
Total Phosphorus 5 10 20

* adapted from Davis-Cromwell: Introduction to Environmental Engineering, pp 353
3.3.2 Wastewater Production

Wastewater production consists primarily of sewage and grey water (Tchbanoglous, G and
Burton, F.L. 1992) and it is therefore anticipated that the majority of the wastewater produced
will be from the various residential units, hotels, casino, and residential lots as well as from the
servicing of boats. There is little data in Belize on wastewater production rates and therefore the
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estimated wastewater production for the proposed project has been derived using the
recommended parameters for domestic sewage for developing countries (Tchbanoglous, G and
Burton, F.L. 1992). The parameters used recommended averages for residua gray water and
domestic sewage combined. The following summarizes the wastewater volumes generated by
the different services.

Domestic Wastewater Production

The intended development will generate wastewater as a result of its operational activities that
will be required to be treated. It is estimated that the entire development will require about
296,850 gallons of water a day at full operation and 100 % occupancy rate. For the purpose of
the environmental engineering calcul ations the wastewater production was calculated as 70 % of
the water demand as is normally the standard.

Table 3.5 Projected Wastewater Productions for South Beach Belize

Wastewater Production
Type | Unit Description # (?f Occupancy Units Total Volume
Units (Per sons) (galg/day) (gal/day)

A Single Family Lots 16 48 75 2,520
B Multi Family 51 204 75 10,710
C Villas 90 270 75 18,900
D Gran Villas 39 156 75 8,190
E Mansions 39 156 75 8,190

F Bungalows 57 171 75 8,978
G L Lots 206 412 75 21,630
H P Lots 121 242 75 12,705

I E Lots 24 438 75 2,520

J T Lots 39 117 75 6,143
K Overwater Cabafias 38 64 75 3,360

L Hotel Lots 30 1,500 75 78,750
M Casino Hotel 150 210 75 11,025
N | Permanent Staff 1 50 30 1,050
@) Employees 1 400 30 8,400
P Trandent Visitors 1 450 30 9,450
Total Wastewater Volume 903 4,498 207,795

As can be seen from the table, the volume of wastewater produced by the operational processis
calculated as 207,795 gallons per day at full capacity (100 % occupancy rate). In the general
scheme of the environmental engineering aspect, this volume does not represent the actual
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generation rates but does aid somewhat in the sizing of the treatment plant. Nevertheless, the
actual sizing will be dependent of the different sewer zones and occupation rates that will be
experienced (See Fig. 3.5).

Service Wastewater Production

Since the proposed project will be providing some dockside services to the marine vessels, the
activity will involve the handling of wastewater, more aptly, service wastewater. The volume
however, will be difficult to calculate considering the different boat sizes and capacities and the
ever changing vessel design.

In view of these important factors, along with the service wastewater capacity, the following
table best describes the wastewater volume generated at 100 % slip capacity. This percentage, in
the real world, may never be achieved but is an important factor when considering wastewater
engineering.

Table 3.6 Proposed wastewater generated by marine vessels

Water Water WW
Boat L ength Total Capacity Demand 70%
(feet) Slips Boats (gals) (gals) (gals)
25 0 10 0 0 0
30-40 0 15 400 6,000 4,200
50 0 5 400 4,000 2,800
Total 0 30 10,000 7,000

Projected Total Wastewater VVolume

The projected wastewater volumes are expected to vary and therefore the project plans to explore
adequate options for the collection, treatment and disposal of the residential and international
wastewater. Provisions will be made to facilitate any wastewater treatment expansion as may be
required for the area

Therefore, the total project volume of wastewater generated by the proposed project at 100 %
capacity will be 207,795 gallon/day from the development (See Table 3.5) and 7,000 gallon/day
from the marine vessels totaling 214,795 gallon/ day for the entire development (See Table 3.6).

3.3.3 Environmental Wastewater L oad

The environmental wastewater load is calculated based on the concentrations and volumes
obtained in Tables 3.4 and 3.5. Considering the different development areas and projected
units/lots and the nature of the anticipated development, it is expected that the typical domestic
loads will be strong with TSS being 350 mg/l, with 80 mg/l for TKN, and 20 mg/l for
Phosphorus and 300 mg/l for TOC and BODs (See Table 3.7).
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This is the typical daily load that any treatment method will have to handle to reduce the
concentrations to the acceptable national effluent standards. The pH of all these wastes will bein
the range of 6.5 to 8.5, with amajority being slightly on the alkaline side of 7.0.

Table 3.7 Project Domestic Wastewater Profile

Typica Daily Resort

Constituent Wastewater (mg/l)  Load (kg/day)
Alkalinity (as CaC03) 200 157.1
BODs 300 235.6
COD 1000 785.5
Total Suspended Solids (TSS) 350 274.9
Total Dissolved Solids (TDS) 1000 785.5
Total Kjeldahl Nitrogen (TKN) 80 62.8
Total Organic Carbon (TOC) 300 235.6
*Total Phosphorus 20 15.7

*Phosphorus may appear in many forms in wastewater. Among the forms found are the orthophosphate,
polyphosphates, and organic phosphates.

3.3.4 National Environmental Effluent Standards

The Department of the Environment has a set of wastewater regulations intended to control and
monitor discharges of effluent into any inland waters or the marine environment of Belize. The
standard as per the Second Schedule of the Environmental Protection Effluent Limitation
Regulations applies to all the entities that generate a substantial volume of wastewater that if left
untreated can result in environmental degradation of the receiving body. With this in mind DOE

has a set of parameter concentrations that must be complied with or observed (See Table 3.8).

Table 3.8 Effluent Limitation Standard for Commercial Activities

Par ameter/Pollutant Maximum Value | Parameter/Pollutant Maximum Value
Temperature (°C) 30-33°C Sulphide (as S) 500 mg/I
Ph 6-9 Oil and Grease 10 mg/l
Dissolved Oxygen > 4.0 mg/l Phosphate(PO,) 5 mg/I
(D.O.)

BODs at 20°C 50 mg/I Nitrates (NOs) 3my/l
Chemica Oxygen 200 mg/I Ammonia (NHy) 1 mg/l
Demand (COD)

Total Suspended Solids 50 mg/l Total Organic Carbon 200 mg/I
(TSS) (TOC)

Total Dissolved Solids 2000 mg/l Total Coliform 0-10 MPN/100 ml
(TDS)

Sulphate(as SO,) 200 mg/I Fecal Coliform 0 MPN/100 ml
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3.3.5 Wastewater Collection and Treatment

Based on the projected wastewater production and anticipated wastewater quality, the proposed
project evaluated and analyzed a number of feasible and environmentaly friendly alternatives
amed at treating the wastewater to an acceptable disposal standard as stipulated in the
Environmental Protection Effluent Limitation Regulation (See Table 3.10).

The proposed project, which is a planned tourism and community base undertaking, will be
responsible for designing, planning, constructing, operating and maintaining the preferred
treatment option. In view of this requirement, the proposed undertaking considered severa
treatment methods as evaluated in Section 4.4.2.

Nevertheless, in considering the potential impacts associated with this type of activity the
proposed development opted to remain with the existing method and expand this infrastructure to
cover al the development zones or areas.

Preferred Option

Based on the location and nature of the proposed project site and the scope and magnitude of the
development, the EIA preparers recommend the use of several large prefabricated package
treatment plants with tertiary treatment. There are several package plants available but the
proposed development plans to employ the "Purestream ES Model BESST" treatment plant or its
approved equivalent treatment plant (See Annex 1V).

This approach will also be utilized to treat the boat’s wastewater. In this case, a stanchion will be
connected to the vessel where the wastewater will be vacuumed and sent to the zone’s pumping
station where it will be discharged into the package treatment plant.

The BESST system is an acronym used for a Biologically Engineered Single Sludge Treatment
that is based on the principles of single sludge treatment for efficient BODs, TSS and nutrient
removal, and sludge blanket clarification for efficient solids separation. Also, with its efficient
use of the mixed liquor, the BESST system produces less sludge build up. This process places all
these components into one vessel thereby reducing the parameters to much less than required by
the national standards.

The collection system associated with the BESST Treatment Plant entails a combination of
gravity collection and pumping mechanism with manholes and cleanouts which would convey
the wastewater to the different pumping zones. There the waste would be conveyed to the
BESST Treatment Plant which would be capable of treating liquid wastes to a higher level than
those mandated by the National Effluent Standards.

Typical BESST Treatment Plant Efficiency
The BESST Treatment Plant can reduce the Biological Oxygen Demand and Total Suspended

Solids to less than 10 mg/L. The treatment plant can aso reduce TSS and BODS5 total loading by
some 97%, and decrease the daily Organic Nitrogen Total Loading by 67%. Additionally this
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system could reduce Total Free Ammonia Loading by 97.5% and Total Phosphate Loading by
some 80%. The projected performance of the BESST Treatment is summarized in Table 3.9.

Table 3.9 Projected Performance of BESST Treatment Plant and its equivalent

Constituents ;I'r)égi?nalen;/vasteNater post t[?:gtym(lr??d reduction post
Total Suspended Solids 10 mg/L 97%

Total Organic Nitrogen 5 mg/L 67%

Free Ammonia 1 mg/L 97.5%

BOD:s (5 day) 10 mg/L 97%

Phosphate 2mg/L 80%

Wastewater Piping

All the wastewater collection lines will be facilitated with valves, pumps and man holes to
properly convey the wastewater from the different devel opment zones to the treatment plants that
will be located in the Utility Zone (See Figs. 3.5 and 1.9). This will be based on the design and
specification of the wastewater system in accordance with the capacity of the treatment plantsin
guestion.

In addition, each zone will consist of a main pumping station along with a sub pumping station.
These pumping stations will be supported by a series of interconnected manholes that will serve
to transport or gravity feed the raw sewage and gray water to the sub stations and then to the
primary or main pumping stations. It is anticipated that all the wastewater will be pumped to the
Utility Zone for treatment by the proposed package treatment plants (See ‘PS’,’ZS’and ‘TP’ in
Fig. 3.5).

In al, the wastewater piping network will be required to be pressure tested prior to operation and
will entail detailed regular maintenance on the pipelines. In addition, all the recycled post-treated
wastewater will be stored in a storage tank and facilitated to the different areas as described
above. In terms of the servicing of marine vessels, there will be a section for the marine vessel’s
wastewater and bilge water to be collected and piped to the nearest pumping station for it to be
sent to the package treatment plant.

The collection and treatment system of the service section will also entail a combination of
gravity feed collection and pumping (suction) with manholes and cleanouts which would convey
the wastewater to the treatment plant which will be located nearby (See Fig. 1.9).

The installation of the sewer network and discharge station will be carried out by tradesmen of
the industry to assure the quality of work. In retrospect, the management of the proposed project
will aso develop a maintenance plan encompassing structural failures, inspections, short and
long term repairs as well as training for new employees in charge of supervising the marine
vessels.
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3.3.6 Wastewater Plan for Marine Vessels

The wastewater generated by the marine vessel’s servicing will consist of wastewater from the
boat’s holding tank and any bilge water produced by the boat during its travel. It is unlawful for
any vessdl to discharge sewage or bilge water into the sea as per the MARPOL 73/78 Convention
signed between Belize and the International Maritime Organization (IMO). For this purpose
South Beach Belize will provide the necessary facilities required for the proper disposal and
treatment of the boat’s bilge and wastewater for the guests and transient population.

3.3.7 Wastewater Disposal

As described previously, the proposed development will utilize several package treatment plants
to treat the wastewater generated by the operational activities. With this in mind the anticipated
development plans to recycle this treated and post chlorinated water for several non potable uses.
Thefirst important use isto recycle the treated and post chlorinated water for irrigation purposes.
In this option, water will be stored in a holding tank and then pumped to a sprinkler system that
will be placed throughout the project site including some of the recreational areas. Other non
potable use could include the use of this recycled waster for dust suppression of the anticipated
roads. South Beach Belize will recycle about 35 % to 45 % of its wastewater which will be used
for the irrigation of lawns, hedgerows and other related non potable uses and most importantly
for fire combating intentions if need be the case.

The excess treated and post chlorinated wastewater will be disposed in a proper and responsible
manner. This manner will be carried out by the use of a deep injection well that will be
perforated for the disposal of brine during the water desalinization process. This well will be
located in the Utility Zone of the proposed development (See Fig. 1.9). All of these alternatives
are considered environmentally friendly and will not pose any long term impacts to the receiving
environment. It is important to note that the treated and post chlorinated wastewater will be of
excellent quality that will meet and exceed the present DOE standards.

3.4 Solid Waste Management

The term *solid waste’ refers to all the garbage, rubbish and waste materials that are generated in
the waste stream as a result of a project’s construction and operation (See Section 3.4.1). Just as
with wastewater management, the proposed development will generate solid waste as a result of
this process. Severa components will be responsible for its generation mainly human activity in
the operation phase and the need to satisfy that activity. At project completion and at full
occupancy, approximately 4,498 persons could be on site (See Table 3.1). Although full
occupancy is difficult to achieve, it is recommended that the solid waste management for the
proposed project meet and exceed the maximum occupancy rate for which the development is
intended.

3.4.1 Waste Types

As previously mentioned, the waste stream is comprised of various classifiable wastes that can
be separated and thus treated respectively. Therefore, it is important to devise a suitable
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classification system to sort and categorize the solid waste accordingly. In sorting solid waste the
development intends to create a differential system, assigning each class of solid waste to a
different treatment category. Due to the nature of the proposed project, the development
classified the solid waste into the following four broad categories which include:

1. Construction and Field Waste
2. Domestic Waste

3. International Waste

4. Commercia Activity Waste

3.4.1.1 Construction and Field Waste

Two types of waste will be generated during the construction phase. These include the field
waste that will be generated as a result of any land clearing process and the construction waste
which will be produced during the construction stage. The volume of waste associated with this
category will be large, especialy considering the development concept of the project site. The
following sections summarize the field and construction waste that can be produced during the
proposed undertaking.

i. Field Waste

This type of waste will be produced as a result of the land clearing process which will constitute
most of the dwarf mangrove forest found within the project site. Much of this will depend on the
construction stage that the developer intends to carry out. The construction however, will be
done with the intention of retaining certain trees and as much native vegetation as possible in
order to maintain the project’s integrity. This is especially important considering that the land
clearing process will have a considerable footprint on the area and the area that will be preserved
as part of the Marco Gonzalez Site (NICH, 1988). Much of the footprint will be in the form of
the proposed cana network and related access road infrastructure. The project will consider the
replanting of native trees and promote the development of small gardens for the project.

ii. Construction Waste

This type of waste will generally be produced during the construction stage of the proposed
development. The time frame for this activity is slated to be completed within aten year period if
everything goes as planned. Nevertheless, the proposed project will be comprised of several
building including residential lots/units, casino, hotels, villas, condos etc. along with the related
amenities that will support the investment. It is commonly assumed in building construction that
between 5-10% of al building materials will eventually be discarded as waste and residents will
normally alow for this.

Construction waste can at times vary but generally include ferrous products, concrete chippings,
cement bags, moldings, casing materials, wires piping materials among others. Beside the usual
scraps and discards common to construction sites generally, the devel opment must also get rid of
wrappings and packing, which will be considerable, given the amount of building materials and

3-19



furnishings which will be imported. It is anticipated that 20-40 yd® of compact waste materials
will be produced on a daily basis on average at full construction. Also additional waste may be
produced by the further construction, alteration or additions of the individual buildings as
allowed by the designers and project developer.

3.4.1.2 Domestic Solid Waste Gener ation

Domestic waste comprises the majority of the solid waste component. It is estimated that about
85 % of al waste is classified as domestic waste. This case will certainly hold true for the
proposed South Beach Belize project that will generate much of its domestic waste during the
operational phase of the proposed development.

As previously mentioned the proposed project will be a tourism venture with population growth
impacts as well as increased labor force. It is difficult to predict how much solid waste will be
generated by the development vis a vis by each resident, guest, staff and transient visitor to the
proposed project. It is therefore suffice to mention that upper scale guest/tourists consume far
more processed goods, cleaning products and disposable goods than the local Belizean
population (Conservation International, 1999).

According to the BSWMP (Stantec 1999), there is no data on the volume of the municipal versus
domestic waste, as there is no separation at source for Belize at the different municipalities.
With this in mind and considering the lack of data on the type and volumes produced by these
types of projects, the EIA consultants have utilized production rates and types determined by the
Belize Solid Waste Management Project (BSWMP) for Belize Municipalities produced by
Stantec in 1999.

In the report (BSWMP —Inception Report), the waste generated by the average person was 2.05
Ibs/person/day for urban areas who received regular collection services. This rate was applied to
the entire population to approximate the total quantity of waste generated, including those in the
rural areas who do not receive regular collection. The report concluded that the average San
Pedrano was producing about 4.6 |bs of solid waste per day. This was well above the amounts
being produced in inland locations where they range less than the national average of 3.1
|bs/capita/day.

For design purposes and in order to estimate the maximum quantity of domestic waste which
could require collection and/or disposal, the rate of 4.6 |bs/person/capita was applied to al
residents and guests. A rate of 3.0 Ibs/person/capita was applied for the staff and employees
(BSWMP —Inception Report). The national average of 3.1 |bs/person/capita was applied to all
the workers and staff of the proposed undertaking as their duration would be minimal. Based on
the assumption that the extrapolated San Pedro values of the BSWMP will hold true for the
development, then one arrives at the following solid waste production capacities:

- Single Family Lots = 16 units— 2,3 room (48person capacity)
- Multi Family Lots =51 units— 2,4 room (204 person capacity)
- Villas =90 units— 2,3 room (270 person capacity)
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Gran Villas =39 units— 3,4 rooms (156 person capacity)
Mansions = 39 units— 3,4 rooms (156 person capacity)
Bungalows = 57 Units— 2,3 rooms (171person capacity)

L Lots= 206 Units— 1,2 rooms (412 person capacity)

P Lots = 121 units— 1,2 rooms (242 person capacity)

E Lots =24 Units— 1,2 rooms (48 person capacity)

T Lots= 39 units— 1,3 rooms (117 person capacity)

Hotel = 150 Units— 1,2 rooms (210 person capacity)
Hotel Lots = 30 = 1,2 rooms (1,500)

Overwater Cabafias = 38 = 1,2 rooms (64 person capacity)
Workers = 450 workers (On site and Permanent)
Transient Visitors = 450 visitors to the site, including from neighboring areas

Table 3.10 Projected Solid Waste Production Volumes by Zones for South Beach Belize

L bs per Projected Proj ected
Type Unit Description Units | Pers. | Capita Production Production

per Day | per day (Ibs) | per week (Ibs)

A | Single Family Lots 16 48 4.6 220.8 1,545.6
B | Multi Family 51 204 4.6 938.4 6,568.8
C | Villas 90 270 4.6 1,242.0 8,694.0
D | GranVillas 39 156 4.6 717.6 5,023.2
E | Mansions 39 156 4.6 717.6 5,023.2
F | Bungalows 57 171 4.6 786.6 5,506.2
G |LLots 206 412 4.6 1,895.2 13,266.4
H | PLots 121 242 4.6 1,113.2 7,792.4

I E Lots 24 48 4.6 220.8 1,545.6
J |TLots 39 117 4.6 538.2 3,767.4
K | Overwater Cabarias 38 64 4.6 294.4 2,060.8
L | Hotd Lots 30| 1,500 4.6 6,900.0 48,300.0
M | Casino Hotel 150 210 4.6 966.0 6,762.0
N | Permanent Staff 1 50 3.0 150.0 1,050.0
0 | Employees 1 400 3.0 1,200.0 8,400.0
P | Transent Visitors 1 450 3.0 1,500.0 10,500.0
Total Solid Waste Production 903 | 4,498 19,250.8 134,755.6
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As shown from the table above, the residents, guests and transient visitors of the proposed
project along with the workers would be generating about 19,250.8 |bs of solid waste per day or
about 134,755.6 Ibs of solid waste per week at 100 % capacity. This weight would roughly
trandate to a volume o0f 134 cubic yards of compacted waste per week. This volume however will
not be the final volume as the solid waste will be further processed and the yield would fluctuate
according to the occupancy rate.

3.4.1.3 International Waste

International waste will be classified as waste originating from international vessels arriving at
the project site from a departure location other than Belize, and/or which has also not been
serviced at any other Belizean destination. It is unlawful for any water vessel to dispose of solid
waste into the sea or coastal lagoons as per the MARPOL 73/78 Convention signed between
Belize and the IMO.

For the purpose of this convention, South Beach Belize will provide the necessary facilities for
the collection, transportation and disposal of the solid waste generated by the international water
vessels.

International Waste Generation

Just as with the wastewater production for marine vessels, calculating the international solid
waste generated for the vessels is both difficult and complicated. This is due to the fact that
marine vessels vary in length, size and number of persons on board. Nevertheless, taking into
consideration of the marina design and the capacity of vesselsit can accommodate, the following
table illustrates the international solid waste generated by the vessels at 100 % capacity.

Table 3.11 International waste generated by marine vessels

Solid Waste Gener ation

Boat L ength Slips Total Per son/ Factor
(feet) Boats Boat 3lb/p/day
25 12 12 0 0
30-50 5 5 3 45
50 10 10 6 180
Total 27 27 9 225

I nternational Waste Classification

The international solid waste will be separated and classified according to the International
Health Regulation 2005 (IHR 2005) format as stipulated by the World Health Organization
(WHO). Therefore all wastes to be offloaded will require the permission and visitation of a
Public Health Officer. With thisin mind, the proposed project will enforce the IHR regulation by
allowing governmental intervention. It is assumed that with due process, the development will
facilitate a representative who will deal with these sorts of affairs.
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The international waste will be separated into two categories, clean garbage and tainted waste
(with food etc). Disposal containers will be located on land at the entrance of the main dock
wakway. Each location will have two containers which will be clearly marked for separation
process.

a) Tainted Waste: This waste will be picked up by marina personnel and taken to the
Waste Transfer Site for incineration.

b) Clean Trash: This trash will be picked up by marina personnel and will then be stored
in alarger container for disposal by alicensed contractor to landfill or incinerated on site
along with the tainted waste.

3.4.1.4 Commercial Waste

It is anticipated that the commercial waste will be comprised mainly of waste generated from the
regular maintenance and repairs of al the electronic and heavy duty equipments, household
appliances and gadgets among others. The volume of waste from this category is expected to be
small but nevertheless important considering the toxic nature of some of the commercial waste.
This type of waste category can be generated by both the construction stage as well as the
operational phase. It is expected that this waste category will contribute little to the proposed
solid waste stream.

3.4.2 Solid Waste Disposal

As previously discussed, the proposed South Beach Belize project will be generating four types
of solid waste as a result of both its construction and operation phases. The disposal of the solid
waste will be based on the volume and type of waste generated by the proposed development. In
any event, the generated waste will be managed in an environmentally sound manner in order to
reduce or mitigate any environmental impact related to this activity. It is anticipated that the
developer along with governmenta officials (DoE, MoH, SWMA) will formulate a suitable
disposal program as stipulated in the management plan monitoring section.

3.4.2.1 Field and Construction Waste Disposal

The anticipated field waste will be generated as part of the land clearing process. This waste will
be collected and turned into mulch where it will be used for composting purposes. This organic
matter will mainly consist of mangrove shrubs, trees, leaves and shrubs that can be safely
disposed of by the aforementioned aternative.

As for the construction waste, much waste materials (ferrous and concrete byproducts) will be
retired in a ‘pit’ that will be dug near the Utility Zone and then covered. The organic portion of
the construction waste will be sorted out and added to the field waste or recycled where
necessary. The anticipated project does intend to dispose some of the domestic portion of the
construction waste in the San Pedro dumpsite. This practice however will be limited in scope.

3-23



3.4.2.2 Domestic Waste Disposal

This category is the largest waste category of the general solid waste stream and therefore the
range of domestic waste can run the full gamut of waste categories and therefore the term
“domestic” refers more to origin than to a specific waste category.

The amount of this type of waste produced is anticipated to be high due to the scope and
magnitude of the proposed project (See Table 3.10). In considering this, the domestic waste
generated must be stored in separate containers depending on whether they are organic, inorganic
or toxic and properly labeled so that all conscientious individuas feel comfortable and
encouraged in using them.

Primary Disposal Option

Since much of the solid waste produced during the operational phase of the proposed
development will be in this category, finding an environmentally viable disposa option is
important especially considering the sensitivity and vulnerability of the project site. Thereforein
considering this situation and the magnitude and scope of the operation, the development
identified that it would be environmentally and ecologically beneficia to separate the generated
domestic waste into organic and inorganic waste so that al conscientious individuals feel
comfortable and encouraged in managing the waste in this manner.

Once separated organic waste will be collected and composted using the Earth Tub Technology
(See Annex VI) whereby al the food scraps from the hotels, casino and residential units, grass
and hedge trimmings and clippings will be converted to compost. The project will install several
composting bins to process the organic waste thereby producing a rich source of nutrients for the
existing landscape, especially considering the potential nutrientsit can provide.

In considering the inorganic waste, the development will develop a Solid Waste Transition Site
(SWTYS) that will be located in the Utility Zone (See Fig. 1.9). This site will temporary store the
inorganic waste collected from the various locations around project site. Once accumulated, the
inorganic portion will be compacted and carted out of the project site via a barge and landed in
Belize City where it will be trucked to the Mile 3 dump site for disposal in lieu of the National
Solid Waste Sanitary landfill at mile 24 on the Western Highway. The frequency of the disposal
mechanism will be dependent on the general occupancy of the project site, especially considering
that the SWTS will be able to store waste up to a week.

3.4.2.3 International Waste Disposal

Due to the nature of this waste category, specia conditions will be required for the handling and
disposal of the international solid waste. In order to address this important solid waste issue, al
foreign vessels (yachts, catamarans, sailboats, houseboats etc) will be required to obtain
permission from the Utility supervisor to dispose of their solid waste. The marina supervisor will
inform the vessel’s captain to properly dispose of their waste by placing their waste into the
respective waste receptacle.
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Once collected, the project will install and operate a smal low volume incinerator
(Diesel/Butane fired) to incinerate only the international waste and any biohazard material
generated by the vessel. The need to properly address this situation will be enhanced by the
placement of disposal signs that will be placed throughout the piers for residents, guests and
visitors to see.

3.4.2.4 Commercial Waste Disposal

The disposal of the commercial waste is of special concern as well. In order to address the issue,
all the commercia waste will either be handled with caution or simply collected and placed in a
containment area for disposal. Such is the case with hydrocarbons and its derivatives that must
be stored in a containment area. In any event, all the generated commercial waste will be sent to
the Mile 3 dumpsite in Belize City for disposal. Mixing of this type of waste with the domestic
waste will be discouraged.

3.4.3 Typical Management Plan

The proposed South Beach Belize development will implement a solid waste management plan
for the proper collection, storage and final disposal of the waste stream. As described previously,
the solid waste generated by the construction and operationa activities will al be categorized
and disposed of accordingly.

One of main aspects of the management plan is to reduce to volume of waste generated. This
step is important considering the proposed separation mechanism that will be utilized. Other
components within the management plan will focus on the physical components such as
collection and temporary storage along with the educationa aspect of the plan. The following
plan amsto briefly describe the af orementioned components.

Waste Minimization Strategies

This is an important component in the management of solid waste, especialy considering the
costs associated with the implementation and management of the plan. In addition, this concept
is especialy important considering the magnitude and scope of the project along with the project
location which is near the Hol Chan marine reserve.

With thisin mind, the project proponent will institute a waste minimization strategy with the aim
of reducing the generated waste stream for the proposed project. There are several components to
this approach namely waste regjection, reduction reuse and recycling. These components are
summarized in the following:

Waste Rejection This approach refers to the ‘rejection’ of a product which would
generate more waste at the end of its cycle than is intended. Such
analysis often refers to aternate and less toxic products.

Waste Reduction Waste reduction refers to any activity designed to reduce the quantity
of waste generated by individuals or organizations. It does not refer to
actions taken to reduce the volume of waste requiring disposal, such as

3-25



compaction or shredding of waste. Waste reduction actions are
therefore designed to minimize the generation of waste.

Reuse Waste reuse refers to actions to directly reutilize materials or products
discarded into the waste stream without reprocessing or transforming
the discarded material or product. Washing, cleaning or minor repair
may be associated with reuse activities.

Recycling Recycling refers to actions to reutilize materials discarded into the
waste stream through the application of reprocessing technology such
as composting which refers to the controlled, aerobic decomposition of
organic wastes, and may be thought of as the recycling of waste to
create a usable product (i.e. compost).

For the purpose of the proposed project disposal option, only the last waste minimization
strategy will be employed. The other component, however, will aso be included into the genera
scheme but to a minor extent. With this in mind, the Belize Solid Waste Management Project
(Stantec, 2000) and the Central Statistical Office, 2000, estimate that most domestic waste is
organic (60%), paper comprises 20% and while the remaining consists of metals, plastics; glass,
other waste (5%). The production of waste for the proposed project is expected to be similar,
except for theinclusion of construction material.

Table 3.12 Waste Reduction Yied for South Beach Belize

Composition Percentages Solid Waste Volume Minimization

Generated Composition

(%) (Ibs) (Ibs) Strategy

Organics 60 11,550.48 Composting
Plastic 5 962.54 Recycle/Landfill
Paper 20 19,994.20 3,850.16 Compost/Landfill
Glass 5 962.54 Landfill/Recycle
Metal 5 962.54 Landfill/Recycle
Other Waste 5 962.54 Landfill

19,250.8 19,250.8

As can be seen from the table, about 60 % of the domestic waste produced on site can be
recycled by composting, moreover, others such as paper and other wastes can be incorporated as
well. In considering the fina volume after management, it can be deducted that the waste
minimization strategy can reduce the waste volume considerably after composting from 19,250.8
Ibs to 7,700.32 Ibs or 7.7 cubic yards a day. This volume can further be reduced drastically if
paper products were composted or recycled.

Considering aso the volume of the waste to be composted the project will utilize a composting

system (Annex V1) with a processing capacity of 40 — 200 pounds per day of biomass per
system. This system isideal considering the current national occupancy rate of Belize.
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Solid Waste Collection

The collection of the solid waste will be divided into two sections, organic and inorganic.
Therefore, each waste receptacle area will have two clearly mark distinct bins for the appropriate
collection of the waste. The bins will be placed at strategic locations throughout the project site
including the hotels, casino, parks, restaurants, marinas, etc. Non combustible wastes such as
glass, iron, aluminum, some plastics and others will be further separated and recycled as much as
possible.

Waste from the different development zones will be collected on aregular basis and temporarily
stored at the waste transition site. The marina waste will also be collected similarly especially
with new arrivals to the service area. The collection schedule may vary from time to time
depending on the volume and available human resources, nevertheless the endeavor will still
remain aweekly operation.

It is anticipated that a private company will be commissioned to collected and dispose of the
waste generated by the proposed project. This endeavor however, will be finalized once the
project is up and running.

Educational and Sensitization Program

The proposed project will aso include an educational and sensitization program to inform staff
and residents on the importance of solid waste management and its impact to the receiving
environment. In addition, collection schedules, receptacle locations and other components will
also be made known. It is anticipated that this component will be a dynamic and continuous
effort in achieving the program’s goal.

The project will also be utilizing signs and notices to convey the message of solid waste
management. These signs and notices will be placed at strategic locations around the property
and will be aimed at conservation of the receiving environment.

3.5 Energy Management

For the purpose of the anticipated development, the energy generation component will be
anayzed from a holistic approach in order to understand the management of this limited
resource. There the selection of the energy source will depend on the project’s demand and its
immediate availability to the project site. The following sections describe the energy
requirements for the project.

3.5.1 Energy Demand

The energy demand for the proposed South Beach Belize project will be based on the projected
number of facilities, buildings, zones, equipments, marina, security, maintenance and amenities
that will be required for project operation. These components at full operation will require an
overal constant, adequate and reliable source of energy, especially considering the water
desalinization process. Based on these needs, the proposed project will calculate its energy needs
in terms of annual kKWh.
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Table 3.13 Projected Energy Demand for South Beach Belize

, o # of . Daily
Type Unit Description Units U_nlt Yearly Energy Demand

Equivalent | Usex (2,500 kWh) (kWh)
A Single Family Lots 16 15 60,000 164.38
B Multi Family 51 2.0 255,000 698.63
C Villas 90 1.5 337,500 924.66
D Gran Villas 39 2.0 195,000 534.25
E Mansions 39 2.0 195,000 534.25
F Bungalows 57 15 213,750 585.62
G L Lots 206 15 772,500 2,116.44
H P Lots 121 15 453,750 1,243.15
I E Lots 24 15 90,000 246.58
J T Lots 39 15 146,250 400.68
K Overwater Cabafas 38 1.0 95,000 260.27
L Hotel Lots 30 15 112,500 308.22
M Casino Hotel 150 15 562,500 1,541.10
N Amenities 1 15 3,750 10.27
P Others 1 2.0 5,000 13.70
Total Energy Demand 902 3,497,500 9,582.19

As seen from the table above, the energy demand for the proposed project will be about
3,497.500 kWh per annum or roughly about 9,582.19 kWh per day at full capacity (100%
occupancy). The power that would be required to generate this energy is about 10,000 kW.
Typica building and facilities design were used to calculate the energy requirement for the
proposed South Beach Belize project.

As for the construction stage, the energy demand for the project will be based on the duration of
this phase in conjunction with the clientele’s needs and designs. It is therefore difficult to
calculate the total construction demand, however, it can be assumed that atypical lot will require
about 200-400 kWh of energy for its construction. This temporary demand is necessary to power
the construction equipment such as band saws, drills, chargers, cutters, welding equipment etc.
All of the construction energy demand will be obtained from a portable gas powered generator
that will meet and exceed the projected energy requirement.

3.5.2 Energy Supply Sour ces
As previously stated, the anticipated development will require a demand of 9,582.19 kWh of
energy aday. In order for the demand to be met, several factors need to be incorporated such as

distance from source, reliability and dependability during severe weather conditions and energy
shortage.
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In considering these factors and today’s technological advances in energy generation, the
proponent will consider hooking up to the national grid provider thereby being the energy source
with the least environmental impact and at a reasonable cost. With this in mind, the following
section summarizes the energy source that will be utilized.

Primary Source

The proposed South Beach Belize development will source its energy from the national grid
provider, BEL. This option was clear cut since a portion of the HV line coming from the
mainland passes through and around the project site (See Fig. 3.6 and Plates 3.1 and 3.2).
Moreover, the eastern boundaries are within reach of the HV lines. Presently, the power lines
carry about 12 MW of energy to the island of which only 8 MW is being utilized. In considering
this option, the anticipated development intends to buy the energy in bulk and then redistribute it
to the different consumers within the project site. This is a novel concept aimed at maximizing
the energy from its source and taking advantage of the fact that the energy grid is readily
available.

It is anticipated that generators will be utilized to supplement the primary energy source,
especially during power outages which is a regular occurrence on the island (See “HV5’ in Fig.
3.6). These generators will be capable of supplying about 75 % of the required energy demand
which will include project illumination, security, and some important buildings such as the
casino, hotels, administrative building, the mall, and some commercia lots. It is anticipated that
the individual residents will be required to furnish their own standby energy source which is
often provided by a portable generator or alternative energy means.

3.5.3 Power Transmission Lines

The proposed project plans to buy the energy from BEL and redistribute this energy to its
clientele. In order to do so, the developer will be required to re-align a portion of the
transmission line passing through the property. This portion is on the western boundary that is
along the marine reserve. The re-alignment will constitute the shifting of 14 poles eastwards in
order to accommodate the Gran Villa lots (See ‘Detail E1” in Fig. 3.6). This re-alignment will
not cause any power disruption to the island whatsoever according to BEL personnel.

Once shifted, the proposed project will be receiving energy from the national grid provider, BEL.
In so doing, the development will assume the responsibility of installing the necessary
infrastructure for the electrification of the project site. This concept will require the developer to
install its own power transmission lines throughout the project site as well as to explore the
option of installing a portion of the transmission line underground. Similarly, al related
transformers and voltage meters will have to be installed and carefully monitored (See ‘HV3’ in
Fig. 3.6). It is anticipated that once connected, all the project’s clientele will receive energy from
the project’s main power transmission line and transformer station that is to be located at the
Utility Zone. From this point energy for the project will be distributed by a secondary
transmission line that will be installed throughout the project. On the whole, the final design
layout and routes of the power transmission lines and related infrastructure will be approved by a
certified Electrical Engineer in conjunction with BEL guidelines.
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3.5.4 Fud Management

The proposed development will require fuel for its operational purposes, especialy for the
powering of the generators and other miscellaneous uses. The fuel sources required by the
community are readily available from the commercial sector. The fuel demand will be according
to the different infrastructures slated to be constructed and most importantly the operationa
hours of the generators. The following sections summarize the different fuel demands along with

dternative fuels.
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Domestic Fuel

The project will require cooking fuel such as butane and propane for the individua
developmental units including residentia lots, hotels, casino and restaurants. These fuels will be
primarily used for cooking and heating and will be stored using the recommended guidelines as
stipulated by DOE. Each facility, building and residence will store these fuels at a safe location
within the premises with the proper containment measures. The transportation of butane and
propane to the project site will be the responsibility of the supplier, who will follow the
recommended guidelines for the transportation of Hazardous Materias. The supplier will also be
responsible for the replacement of any faulty or corroded container. It is anticipated that the
cylinderswill range from 22 Ibs to 500 Ibs.

Operational Fue

The project also will require fuel for the powering of the generators and servicing of the marina
boats along with other miscellaneous uses. The primary fuel that will be stored is diesel fuel
followed by gasoline fuel and these will be transported to the site by a 10, 000 gallons fuelling
barge. The generators will be located in the Utility Zone whilst the marina service station will be
located on the north east section of the subdivision.

For this reason the diesel fuel barge will then take the fuel to the Utility Zone and discharge the
fuel into the respective holding tanks. The handling of fuel will follow the standard protocol for
the loading and unloading of fuel on land and near a water body. It is important to note that no
fuel for the project will be transported in the Hol Chan Marine Reserve. The fuel demand for the
generators of this capacity can range anywhere from 75 gallons/hr to 250 gallong/hr.

For this reason, fuel for the generators will be stored in two - 15,000 gallons Above Ground
Storage Tank (AST) contained in areinforced concrete containment wall. Fiber glass piping will
be used for the fuel transmission lines. The containment wall will be constructed so as to hold
110% of the volume of the tank. This volume will supply the project generators site with the
necessary fuel needed for development and operation.

A similar procedure will be carried out for the marina service station whereby fuel for the service
station will be stored in Above Ground Storage Tanks contained in a reinforced concrete
containment wall. The containment wall will be constructed so as to hold 110% of the volume of
the biggest tank. It is anticipated that a 8,000 gallons diesel tank along with a 3,000 gallon
gasoline tank will be utilized for the marina services. The fuel dispenser aong with the dispenser
hose will be located in the containment wall. The fuel dispenser at the service will be managed
by atrained service attendant.

The fuel supply will be managed by South Beach Belize with the assistance of a designated fuel
supplier. The installation of the AST tanks will 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 South Beach Belize, who will follow
recommended guidelines for the transportation of Hazardous Materials. The accidental spill of
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fuel will be avoided as much as possible. An Qil Spill and Fire Contingency Plan will be
developed to address all issues pertaining to spills, leaks and fires both on the project site and at
sea. The plan will contain mitigation measures (booms, kits); clean up processes as well as the
required training for safety and health (See Section 6.3.4 and Table 6.4).

3.6 Transportation

An important section in the supporting services infrastructure is the transportation component
that is required for the development and maintenance of the proposed project. These components
include the road and cana network infrastructure as well as the drainage of the project area in
response to seasonal rains and tides.

3.6.1 Road Transportation

There are two different road transportation needs on the project. These are related to the need for
the residents and guests to move around the project site and the need for the visiting population
to access and move around the development. The site planners have made provisions to meet
these needs by incorporating into the plans a system of streets and sidewalks throughout the
property (See Fig. 3.7).

3.6.1.1 Existing Condition

There is only one semi constructed road within the South beach property which is on the western
portion of the project site. A dirt/sand “main road” presently passes along the east boundary of
the property (See ‘R2’in Fig. 3.8). The main road links the southern section of the island to
downtown San Pedro. This road is presently transited by various stakeholders of southern
Ambergris Caye. The southern boundary of the property is bordered by the Hol Chan Marine
Reserve and the northwestern boundary is bordered by the Boca Ciega Lagoon.

3.6.1.2 Road Provision
The road system for the proposed project is designed to allow for free flow of traffic while at the

same time creating the least amount of disturbance. The proposed development will incorporate a
road network that will enable the facilitation of the following:

[0 The area to be occupied by condominiums, homes and commercia buildings and other
structures will require streets for the movement of goods and supplies and services where
needed.

[0 The project will increase the number of persons in the surroundings. This increase in
population will produce additional pedestrian and vehicular traffic on the site.

[0 The project proponents plan to put in lawns and manicured areas, which will be off
limitsto foot traffic and alow the areato grow aesthetically.
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[0 Access to and from areas such as the casino, restaurant, bars, hotel and condos, villas and
lots should be accomplished with the least amount of inconvenience to neighboring
residents. To accomplish this new roads and roadways will have to be constructed

Preferred Road Option

In trying to conserve preserve the natura beauty of the area, the proposed development will
construct its roadways of native material (sand/clay mixture) and not of the widely used
cobblestone roadway. Presently, the San Pedro Town Board is paving their streets with
cobblestones which have its share of disadvantages on the longer run. In an effort to minimize
potential impacts to the native material, the road system for the project site may be fortified with
an additive, which is a binding and hardening agent widely used for sandy roads/streets in Saudi
Arabia and other Asian countries.

This roadway is expected to measure about 11.3 miles (18.19 km) with 10.5 miles (16.89 km)
being streets and 0.8 miles (1.3 km) being boulevard (See ‘R4’ and ‘R5’ in Fig. 3.8). It is
anticipated that this road network, when properly constructed, will facilitate the transiting of
vehicular traffic (golf carts, taxis, service vehicles, trucks and heavy equipment) and pedestrians.
This road system will have a drainage system incorporated into the road design as well as the
installation of the utilities (water, wastewater and electricity). A cross section of the proposed
road network can be appreciated in Fig. 3.7

In considering the overall development design, the proposed project plans to construct and
incorporate two boulevards into the project site along with the appropriate roundabouts. The
Avenue of Palms and the Lincoln Road will be the two major boulevards on the project site and
will serve as the only two access points to the anticipated development.

Severa other roads will diverge from this primary path eventually encircling the project site and
accessing the casino, hotels, residential lots, villas condos, parks, playgrounds etc (See Fig. 3.8)
In this manner, each resident of the proposed development will be able to access higher property
by road.

| | |
Road Surface
‘ ‘ Road Surface ‘ u 1~
uf Driveway o 1.5% Slope 1.5% Slope el Driveway
N — —Subase N
“H_Q/ Drain Channel CUI%RJ\/,/'

Fig. 3.7 Cross Section of the Proposed Road Network. Note driveway and drainage channel
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As mentioned previously, the road network will be bordered by a small pedestrian sidewalk that
will facilitate the safe transition of pedestrians within the project site to the different residential
or entertainment areas. This sidewalk is expected to measure about 5 feet width and will either
be constructed out of cobblestone or concrete material. It is anticipated that this walkway will
add to the general aesthetic environment of the project site (See Fig. 3.7).

Another road feature of importance will be the parking of al the small vehicles that will be
allowed to transit within the proposed project site. Parking will be facilitated by the construction
of severa parking lots throughout the project site, especially near points of interests such as
parks, playground, casino, hotel, reserve etc. Curb side parking will be allowed temporarily for
residents and service vehicles only.

In summarizing the road infrastructure, the proposed road and street network will be demarcated
with the appropriate signage to alow traffic to flow freely and safely within the project site. Stop
signs aong with yield signs will be used regularly throughout the project site to promote safety.
Speed bumps, parking areas and speed limits signs will accompany the signage protocol. Any
additiona signs will be posted by the developer as required or as directed by the San Pedro
Traffic Board, Ministry of Works or San Pedro Police. The developer will therefore make all
conscientious effort in addressing and implementing this important factor for the safety of the
residents, guests, service providers and visiting population.

3.6.1.3 Public Road Access

The public will be able to access the site through the public main road coming from the town and
from the main San Pedro sector. Since this main road borders the property on the south, the
developers will improve the existing conditions of the section bordering their project, from Boca
Ciega Lagoon to the northern tip of their property. This will enhance the aesthetic value of the
area and makes good commercial sense. The developer will provide a trolley or public
transportation to the downtown of San Pedro on schedule amending the need for many private or
rental units.

3.6.1.4 Causeway Crossing

As part of the road transportation section, the developer intends to either utilize culvert-type
Crossings concrete causeway to get across and access the different development zones once in
operation. In view of the different development zones and canal network the anticipated South
Beach Belize project will require about five (5) of these structures. It is anticipated that the total
length of these causeways to be constructed will be around 900 feet (301 m) when completed
(See *C1’ in Fig. 3.8).

Once placed, these structures will limit any vessel from navigating around the canal network.
Thisis important considering the residential development and the need to protect its residents. In
any event, the crossings will be required to withstand the abuse of heavy traffic such as small
vehicles (carts, cars, vans etc.) as well as heavy duty equipment during construction. Details of
the crossings (bridge or culvert) will be sent to the MoW for approval.
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The culvert crossing will provide the necessary flow of water between the cana network and will
also aid in the draining of the surface storm waters and will be of durable material such as those
commercialy available here in Belize. A barrier (grill) will be placed on either end to prevent
any large animal or fish from getting trap inside.

3.6.2 Drainage Patterns

Topographical analysis of the property reveals that much of the property is low lying and under
some sort of tidal mangrove swamp land, especially on the western end of the development. The
remaining sections are prone to water logging during periods of rain. There are severa tidal
mangrove ‘lagoons’ distributed throughout the project site with the largest one located on the
nrothwestern tip of the project site near the power transmission line. Drainage, if any is limited
and directed towards the two savannah wetlands located in the center and western end of the
project site.

Any excess surface water from these wetlands will therefore be directed towards the leeward side
of the project site (Caribbean Sea and Boca Ciega Lagoon), more aptly the northern tip of the
proposed development. In essence all of the wetland is ‘trapped’ within the boundaries of the
project site. Hydrologically, the Boca Ciega Lagoon is the most important water body in the area.
Runoff from the genera area flows so as to eventually empty into this lagoon. Water from
neighboring properties aso flow into the project area and finally into the af orementioned lagoon.

Surface Drainage

Considering the project site, much of it will be reclaimed with the exception of the Marco
Gonzales archeological site. The new surface drainage system will therefore allow for movement
of surface runoff through the property to eventually empty into the lagoon and sea. To facilitate
this process a series of drainage canals, drains and culverts will be constructed as integral part of
the overal road design to drain the surface runoff towards the intended canal network (See Fig.
3.7). These drainage systems would therefore prevent the project site from becoming inundated
during heavy rains, storms and hurricanes.

The main drainage system will be constructed as part of the proposed roadway where it would
work similarly to those presently being constructed in San Pedro Town. A sediment trap will be
constructed at the ends of the drainage system to collect any runoff sediments therefore
protecting the environment from possible sedimentation (See ‘Sediment Box’ in Fig. 3.9). This
similar mechanism will be used to drain the Marco Gonzales Archaeological site since the land
reclamation processes will elevate the surrounding areas.

3.6.3 Water Transportation

The proposed development will also incorporate a water transportation mechanism consisting of
a canal network for the partial transiting of marine vessels (boats) and the provision of dock side
berthing for the water front residents of the project. This canal network will meander throughout
the project site facilitating the berthing for some of the marine vessels. The following
components summarize the water transportation mechanism.
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3.6.3.1 Canal Network Design

As previously mentioned the proposed subdivision development will consist of waterfront canal
lots that will facilitate some of the home owners with direct access to his’her marine vessel. This
canal network will require adesign that will be both compatible with the residential requirements
as well as to prevent embankment erosion as a result of wakes. In view of this development
requirement, several designs were contemplated and will quite possibly change as further
‘ground truthing’ takes place during actual construction (See Section 4.4.6 and Table 4.6).

The proposed cana network will consist of two canal intakes or mouths that will be located on
the leeward side of the project site. Therefore, this cana network will be divided up into the
eastern and western network with respect to the project site (See Fig. 1.4). The proposed canal
network is schedule to cover an area of 68.12 acres or 12 % of the overall development. The
volume of dredged material to be excavated from this network is about 544, 998.2 cubic yards
and will be carried out in phases according to the development time frame (See Fig. 2.12,
Section 2.1.5.2 and Table 2.1). These canals will be excavated by either an excavator or dredging
equipment with the spoils being used for land reclamation purposes including road construction.

The first entrance, which is the largest entrance, is located on the eastern end of the project site
or northern most canal entrance with respect to the greater Ambergris Caye. The second entrance
is located on the western end of the project site or southern most entrance with respect to
Ambergris Caye (See Fig. 1.4). These canas and associated canal linkages will be serviced by
the Boca Ciego Lagoon and the Caribbean Sea and will be constructed in phases primarily
serving the residential community of the proposed development. The proposed design is
scheduled to encompass as much isolated mangrove swamp as possible as well as to maximize
the available terrain and bedrock depth for the eventual construction of the residential homes.

The eastern canal entrance will service the ‘P’ and ‘E’ lots and eventually the ‘MF’ and ‘T’ lots
respectively (See Fig. 1.3, 1.5 and 3.8). This section of the canal network meanders throughout
this portion of the subdivision development eventually connecting to the western portion of the
canal network at two junctions. Mitigation measures involving the excavation of this canal
network and its operation are discussed further in this document (See Section 6.3.1). The eastern
section of the cana network will have varying widths as required for the flushing effect. The
width will measure about 150 feet in some areas to 300 feet in others.

Similarly, the western cana network will service the waterfront lots of ‘L’ the remaining ‘MF’
lots and Service Area respectively. This portion of the cana network will be responsible for the
flushing of the western section and thus the canals in this portion will have varying widths as
well. It is anticipated that the widths will vary from 150 feet to 300 feet in some areas (See Fig.
1.4). Likewise, the appropriate mitigation measures will be employed to prevent any potential
negative impacts.

3.6.3.2 Sea Defenses

Most of the canal waterways are to be protected by some sort sea or civil defenses in order to
ensure its longevity and intended use. The following civil works will be employed by the
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proposed development to increase the mechanical support, prevent slumping and erosion of the
canal waterways. The walls of the waterways are to be cut at an angle of 90 ° due to the bedrock
depth (See Fig. 3.9).

Canal Network

Most of the waterways are to be protected by sea or civil defenses. The canal network will
involve the excavation of a north and south section that collectively will measure about 3 miles
of water ways as previousy mentioned. In order to undertake this landmark activity, the
developer intends to excavate the waterways using excavators and dragline machines where
applicable. It is estimated that this activity will yield about 544,998.2 cubic yards of material that
will be used for land reclamation purposes (See Fig. 2.12 and Section 3.6.3.1).

Therefore in considering the cana design and engineering controls, the proposed project will
succeed in employing shoreline protection devices to prevent embankment erosion, increase the
mechanical support of the soil, prevent sumping and enhance soil stability. For this matter, the
proposed canal network will be installing a series of 6 ton interlocking concrete slabs for the
shoreline protection in most areas. In other words, a series of square concrete posts would be
secured to the bedrock. A retaining wall (interlocking concrete slabs) would then be placed
behind the posts and fastened to the bulkhead (See Fig. 3.9). The concrete slabs can also be used
to support the fiberglass sheet pile if so required by the developer. When completed, the concrete
dabs will eventually line most of the canal network forming the boating canal bulkhead (See
‘Residential Bulkhead” in Fig. 3.9). This proposed designed will prevent any water erosion
caused by the boat wakes. In addition, the slabs can better buffer the wave energy. Where
applicable for aesthetic reasons, the canal will be lined with palmetto sticks. This construction
will be limited to where the bedrock level is degp enough to allow such sticks to be placed.
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Fig. 3.9 Shoreline Protection for Canal Network
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Lagoon Frontage

Much of the lagoon portion of the property with the exception of the proposed canal intakes will
remain in its natural state primarily because of the exceptiona condition of the lagoon beach.
This beach is found mostly on the leeward side of Zone 2 and will further be enhanced by beach
nourishment. Presently, the sand dune of this beach is narrow and was formed as a result of
shoreline emergence over the years. No soft engineering controls, except for beach nourishment,
will be utilized in this area. The sand dune will be made wider by spoil deposition as a result of
dredging activities. It is anticipated that no development or permanent structure will be
constructed on this beach which will be used for recreational purposes.

3.6.3.3 Water Circulation within the Canals

Based on the canal network design, the anticipated water circulation and over al flushing effect
will primarily take place via the construction of the two canal entrances. Data collected from the
field or Laguna de Boca Ciega and Caribbean Sea on the leeward side of the project, indicated
that the average current velocity was around 0.72 ft/s (0.22 m/s) (See ‘Float Patterns’ in Fig.
2.3). Now in considering the volume and length of the canal network (11,869,229 ft°) and the
fact that there will be two entrances, the retention time or flushing time for the canals would take
about 4 to 6 hours considering a velocity of 0.72 ft/s (See ‘Float Patterns’ and “Tides’ in Fig.
2.3).

Water circulation and flushing of the canal network will therefore be provided primarily by the
naturally occurring diurnal and nocturnal tidal cycles along with the wind and wave action that
occur in the project area. It is anticipated that these continuous cycles along with the offshore
and near shore currents will allow the water to circulate within canal network (See Sections
2123,21.24and 2.1.2.5).

Flushing will also be aided by the two canal entrances, primarily the easterly most canal entrance
of the project site. This entrance will be wide enough to allow an adequate flow of water into the
canal network. The velocity of the incoming volume of water will be further increased as it
passes through the narrow canals. A similar but less action will be experienced on the other canal
entrance. It is anticipated that these two entrances and its subsequent actions will therefore
promote further water circulation within the canal network.

The water circulation within the canals will also be assisted by the relative depth of the network
and the sloping of its embankments at some areas. Since bedrock is a few feet below, the
‘shallowness’ of the canals would facilitate a much lesser retention time because there is less
volume to circulate. Where applicable a gradient, a gradient of 1:1.5 will be utilized on the canal
embankments. The canal gradient or slope will promote the flushing of the canal water and
further mixing of the water column, by increasing the velocities on the lower portion of the
canal.

The developer will ensure that this gradient is respected throughout the construction of the
residential canals. Furthermore, the cana entrances will have also a longitudina slope to further
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the flushing effect of the ‘head’ waters. This concept will eventually eliminate the ‘dead water’
zones that are found in the network.

Other factors that can be attributed to the flushing effect of the canal network include the natural
surface drainage of the project site during the rainy season as well as the movement of marine
vessels through the permitted areas would further decrease the retention time. These factors,
although considered minimal can, over time, improve the water circulation of the proposed
marina. Tidal and wave action flushing is one of the oldest concepts in promoting water
circulation within a canal system. Typical circulation standards for canals of this nature are 3to 6
hours residence time. This especially considering the two canal entrances, tidal cycle intervals,
the currents and the ‘shallowness’ of the canal network (Moffatt & Nichol Engineering).

3.7 Tourism Component

The tourism component for the intended development will be based on the number of projected
buildings and lots that will be accommodated within the project site. The physical development
plans is a planning tool aimed at describing the projected number of buildings, its layout in
relation to the project site, its supporting services and footprint within the project site.

The latter is best described as its carrying capacity in relation to the subdivision acreage. It is
anticipated that at 100 % capacity there will be 4,498 persons on the site and this includes 450
visitors and 400 workers.

3.7.1 Physical Development Plans and L ayout

In the physical development plans, the proposed development intends to subdivide the entire
project site with the exception of the green areas, reserves and parking lots. The total area to be
subdivided in order to accommodate the residential buildings and a commercial component is
roughly about 257.72 acres (See Fig. 1.3, 1.4 and 1.5). With this in mind, the following sections
summarize the proposed project’s development concept.

1. Hotel (H) Lots — A hotel zone consisting of 30 hotel lots will be made available for the
proposed project. Each lot will have ahotel building. The hotel rooms will vary from 1 to
2 bedrooms suites only that will be distributed among three to four floors. It is anticipated
that the hotel buildings will have about 30 to 40 guest rooms each that will accommodate
about 30 to 70 guests at full occupancy. It is anticipated that 5 or 6 of these lots will be
classified as luxury hotels buildings that will consist of a combination of suites, condos
and penthouses. The hotel buildings with its patio restaurants and terraces will
collectively occupy a space of 17.22 acres which represents about 6.68 % of the overal
development (See Figs. 1.3, 1.4 and 1.5 along with Table 1.2).

2. Hotel and Casino — The proposed development intends to construct a hotel and casino
complex on the northern portion of the project site. The hotel and casino complex will be
comprised of a 150 guest room hotel capable of accommodating about 150 to 210 guests
at full capacity. The casino will be designed to fit the hotel guests plus about 150
additional transient gamblers plus 150 workers. With thisin mind, the proposed hotel and
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casino complex will occupy a space of 13.66 acres or 5.3 % of the overall development.
This would also translate roughly to about 1,667 ft* per guest/gambler/worker (See Fig.
1.3and 1.4).

. Sngle Family (SF) Lots- 16 single family lots will be made available for sale. Each lot
measure about 0.23 acres that will support about 2 to 3 persons. Therefore, each lot will
support a two to three bedroom house. Collectively these lots will occupy about 3.73
acres or 1.45% of the overall development. The footprint of these lots would be about
3,385 ft%/ resident (See Figs. 1.3, 1.4 and 1.5 along with Table 1.2).

. Multi Family (MF) Lots- There will be 51 lots of this type for the proposed project. These
lots will vary in sizes but collectively there will occupy a space of 25.36 acres or 9.84 %
of the overall project site. Each lot will support a two to four bedroom house that will be
able to accommodate 2 to 4 occupants at full capacity distributed among two floors. This
distribution would render a space about 5,415.1 ft* per resident/occupant (See Figs. 1.3,
1.4 and 1.5 dlong with Table 1.2).

. Villas (V) Lots — There will also be 90 villa lots on site that would occupy as space of
about 24.12 acres or roughly 9.36 % of the overall development. These villa lots will be
able to accommodate a two to three bedroom villa apartment when compl eted. Each villa
will be able to house about 2 to 3 occupants distributed among one to two floors. Each
villawill consist of 2 stories. In view of this, the villas would facilitate about 3,891.36 ft/
occupant (See Figs. 1.3, 1.4 and 1.5 dlong with Table 1.2).

. Grand Villas (GV) Lots — Similarly, there will be 39 grand villa lots on site. These lots
will be able to accommodate a grand villa apartment that would be comprised of three to
four bedrooms spaced among the two storey villa building. Therefore, each grand villalot
will be able to house about 3 to 4 occupants. These lots will account for about 21.09 acres
or 8.18 % of the proposed development with a footprint of 5,889 ft*/occupant (See Figs.
1.3, 1.4 and 1.5 along with Table 1.2).

. Mansions (M) Lots — 39 mansion lots will be made available as part of the overall
development. These lots would take up about 14.79 acres of land or 5.74 % of the
proposed project. These mansions, when constructed will be able to accommodate about
3 to 4 residents/occupants spaced among the two storey complex. Therefore, this
percentage would render about 4,130 ft?/person for these lots (See Figs. 1.3, 1.4 and 1.5
along with Table 1.2).

. Bungalows (BSB) Lots — The project will also have 57 bungalow lots as part of the
project development. It is anticipated that these lots will accommodate about 2 to 3
residents at any given moment. These bungalows will consist of a two to three bedroom
apartments distributed among two floors. These lots will occupy a space of 10.48 acres
which represents about 4.07 % of the subdivision lots or 2,670 ft* per person (See Figs.
1.3, 1.4 and 1.5 along with Table 1.2).
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L (L) Lots— A total of 206 L lots will be made available for sale. These lots will account
for majority of the subdivision lots and it is anticipated that these lots will consist of
about one to two bedrooms spaced between one to two floors. These lots will aso be able
to house about 1 to 2 occupants at full capacity. When sold, these lots will occupy a space
of 59.79 acres or 23.2 % of the project site (See Figs. 1.3, 1.4 and 1.5 along with Table
1.2). This percentage would translate to about 6,321.5 ft* per person.

P (P) Lots — Similarly, there will be a total of 121 lots of this type made available for
development. Construction on these lots will vary between residential and commercial
use. Nevertheless, the residential portion will facilitate the construction of houses that
will be consist of a one to two bedroom dwelling that will accommodate about 1 to 2
occupants at full capacity. Collectively these lots will account for 9.8 % of the overall
development and will consist of 25.25 acres (See Figs. 1.3, 1.4 and 1.5 along with Table
1.2). This would percentage would accommodate a capacity of 4,545ft> per person.

T (T) Lots — Likewise, there will be 39 lots of this type available for the project site.
These lots will be for residential purposes and will consist of one to three bedroom
bungalow buildings. These lots will be able to house 1 to 3 occupants at full occupancy.
It is anticipated that these lots will account for 10.01 acres which represents 3.88 % of the
total subdivision area. Roughly this area would render a space of about 3,726.8 ft* per
occupant (See Figs. 1.3, 1.4 and 1.5 dlong with Table 1.2).

E (E) Lots— A total of 24 of this type of lots will be made available for sale. These lots
will be located in Zone 1 of the development. It is anticipated that these lots will consist
of about one to two bedrooms spaced between one to two floors. These lots will aso be
able to house about 1to 2 occupants at full capacity or 100 % when constructed. These
lots will account for about 9.94 acres or 3.86 % of the proposed development. These lots
when available will have a footprint of about 9,021 ft* per person (See Figs. 1.3, 1.4 and
1.5 aong with Table 1.2).

Shopping Mall/Commercia Lots - This commercial development will be facilitated for
the residents and guests of South Beach along with the visiting population. This
development will consist of a shopping mall and commercia lots that will house several
commercial establishments such as boutiques, salons, groceries, pharmacy,
entertainment, bars, restaurants, clothing, shoes, gift items etc. This development is dlated
to collectively occupy about 21.15 acres or about 8.21 % of the Total Lots Area (See Fig.
1.5).

Summit — This building is classified as a gathering area for conventions, expo’s, and
presentations involving public participation. This building when completed is slated to
occupy about 1.13 acres or about 0.44 % of the Total Lots Area (See Fig. 1.5).

Other Structures — Besides these lots and buildings, the developer intends to erect
structures for the accommodation of different amenities and services that will be offered
to the general public. The location of these structures and their position in relation to each
other is shown in Figure 1.3. They are briefly summarized as follows:
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[0 Parks and Open Areas (Playgrounds and Parking Lots) — Several parks and
playgrounds will be set aside for recreational use (See Figs. 1.3 and 1.5). These will
be distributed among the different areas of the development and in areas of need. As
for the parking lots, these lots will accompany the different type lots such as the
hotels, casinos, commercia centers, recreational areas, and entrances. The parking
lots will cater to both golf carts and private small vehicles as mentioned previously
(See Section 1.3.3.5 and Fig. 1.4). It is anticipated that these areas will account for
75.59 acres or 13.3 % of the required ‘open areas’ needed for every subdivision.

[ Utility Zone (UZ) - As described earlier, this zone will house all the support services
such as potable water, wastewater, solid waste, energy generation etc. This area will
be located on the southern portion of the project site and will be responsible for the
maintenance of the overall development. This area is to measure about 7.48 or 1.32
%of the overall area of the development (See Fig. 1.5)

[0 Berthing Facilities/Piers — These structures will be utilized for the berthing of vessels
and will primarily be located along the Grand Canal (See Fig. 1.4). The pierswill be
mostly overwater but will occupy a limited space as required by the developer. This
is essentially important considering the Grand Canal’s depth and the beach area of
the project site.

The physical development plans and layout designs show the proposed areas and the supporting
infrastructure for the anticipated development. It is clear from the concept figures, that there will
be generous gaps between the buildings alowing for green space and other recreationa pursuits
(SeeFigs1l.3and 1.4).

The site plan also follows a clear thematic order in that structures with similar function tend to be
placed in one general area. This avoids the appearance of clutter, while allowing for ease of
administration and preventing unwanted interaction with the various activities occurring at the
site. All structures will be set well back from the coastline as required by the Lands Utilization
Act. Similarly, there will be a 15 feet buffer zone that will be respected for each canal lot. In this
zone, no permanent structure will be erected. This buffer zone will further add to the ‘green
space’ area.

3.7.2 Justification of the Development Plans

By coastal resort standards, South Beach Belize will have alow to medium building density and
large footprint when compared to the total area owned by the developer and the potential of the
land to accommodate the development. The Cayes Development Policy (See Section 2.5.3) has
put forward as a recommendation, a minimum lot size of 0.23 acres (10,763 ft) for coasta
subdivisions, while recognizing that aready established coastal communities should be
exempted from this requirement.

The South Beach Belize project when reclaimed will have an area of approximate 568.5 acres

which at the rate proposed in the policy could give a maximum of 2,472 lots or units.
Considering that the developer plans to make available about 712 different sized lots and 38
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overwater structures, we see that the development will have about two sevenths (0.29%) of the
allowed density.

The lots on the different development areas will be spaced out evenly. All coasta lots (grand
villas, bungalows, villas etc) will be spaced back about 66 feet from the coastline in conformity
to the national regulatory guidelines on development in the coastal zone. All the canal side lots
will have a setback distance of a minimum of 15 feet from the canal’s edge where no permanent
residential structure will be placed.

Consideration of the footprint is important, but perhaps even more important is the population
density that the different developments will have since most negative impacts will accrue from
human activity and these can be quite intense per unit area if the population is high. In this
regard again, the development will have a very low density considering the expected maximum
population including tourist, residents and workers will be about 4,498 persons. This suggests a
density of 1 person per 5,506 ft°.

The projected number of subdivision lot is the maximum that the developer believes is necessary
to establish a first-rate facility and with the standard of service expected of such afacility. It is
aso the maximum number of lots that the investor feels he needs to eventually recoup his
investments and to cater to the diverse demands of his guests.

The layout of the site, the size and spacing of the buildings, and the supporting infrastructure will
assure that the residents, guest and visitors are not inconvenienced, and that the environment is
not unduly negatively impacted athough the development will be spread out along severa
development zones.

3.7.3 Carrying Capacity

The notion of a carrying capacity for the development must be viewed in its abstract since the
carrying capacity for any site depends on arange of issues and not only the size of the land area.
In this sense we must view carrying capacity in a strictly environmental sense and answer one
very important question i.e. Will the local environment be able to accommodate the proposed
development without being negatively transformed for the worst? The answer to that question is
that it depends on what is being put into the resort to mitigate and reduce impacts.

The proposed expansion of the facilities and infrastructure at South Beach will result in an
increased capacity to accommodate permanent owners and daily visitors and to offer a wider
variety of services. This creates additional demands for goods and services from outside the
project area. As a residential/restaurants/commercia/movie houses/casino/hotel/tourism facility
in San Pedro, this project is expected to create a ripple effect throughout the local economy and
to some level the national economy, while bringing in valuable foreign exchange. It will also
give Belize valuable publicity abroad as a tourism destination of choice, putting us in a more
favorable position to compete with other popular destinations in the region.

The project will create some additional stress on the local environment, through the reclamation
of a lagoonal swampy area to accommodate the project, the creation of an access canadl, the
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populating of the site and the resultant possible pollution streams. There will be a concentration
of structures, to accommodate permanent and daily residents and these will in turn create a high
volume of waste through increased consumption of goods and services.

It is very important from an environmental point of view that the carrying capacity of any siteis
not breached, given that carrying capacity is an indication of the natura life support system’s
ability to cope with the impacts created by a disturbance. This philosophy is understood by
management and is reflected in the steps that they have taken to reduce impacts at the site. The
concept of environmental benevolence and unity, between people and nature is encouraged by
management in their efforts to create an ambience between the facility and the surrounding
natural environment.

At the core of this approach must be a comprehensive system of land use planning and spatial
arrangement of facilities. In many developments like this, conflicts soon arises between the two
contrasting impulses of increasing visitor levels, while trying to create an acceptable
environment for the appreciation of the owners and visitors. In such instances it is the
responsibility of the developer to govern and control the direction that his development will take
rather than relying solely on short-term market gain. A higher visitation rate than is sustainable
will bring in more revenues for a while, until the natural developed attractions begin to
deteriorate, due to overuse.

It is hard to judge the carrying capacity of a particular site on population trends or level of use
alone, since many other factors can come into play to mitigate against the deterioration of the
resource, even with a high level of use. For example, at South Beach the carrying capacity could
be easily breached on the issue of liquid waste aone if it were not for the heavy investment on
the part of South Beach in introducing expensive, but effective means of dealing with liquid
waste. A similar enterprise with the same number of rooms and occupancy levels would be hard
pressed to justify its size without such facilities.

The point is made that carrying capacity should not be a function of area and population only,
but that other mitigating factors also come in to play, which may be of equal importance. The
adoption of “Best Management Practices” must be regarded as a powerful mitigation tool in its
own right with the ability to remedy many of the deleterious effects of large-scale tourism.
Despite the best laid development plans and the most philanthropic and environmentaly
responsible motives, once the wheels begin spinning they can turn out of control and often do,
therefore it is incumbent on the developer to revisit the initial guiding principles and to evaluate
the activities of the development at regular intervals. For this reason the following modus
operandi is suggested to guide the devel opmental process at South Beach:

[0 The project should develop an environmental and social agenda as part of a broad based
strategy that guides operating policies and decisions,

[0 Coordinate with an outside independent body to analyze and eval uate the strategy,

[0 Conduct athorough review of current management as a way of finding opportunities for
improvement and set priorities for action,

[0 Once implemented, regularly audit and eval uate the strategy to ensure its effectiveness.
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On completion, the density of buildings and the population levels per unit of area, will not
exceed those of nearby downtown San Pedro Town or for that matter many resorts areas in
coastal Belize, which do not have anything near the innovative approaches for dealing with
environmental impacts. South Beach will stand out in the industry for innovative practices and
may yet become the trendsetter for other similar developments in the coastal zone in terms of
heavy investment in appropriate technology to minimize environmental impacts especially in
wastewater technology.

3.7.4 Proposed Subdivision Plan

A total of 568.5 acres has been planned to be developed. Lot sizes vary and range from 110 feet
by 130 feet (0.505 acres) to 170 feet by varied length. This area can accommodate several
residential homes and is considered as a high density low impact type subdivision.

The planned subdivision will aso include a network of canals that will be used to gain access to
the residential lots. Table 3.14 shows the number of connections for the residential sector of the
proposed subdivision project. This table indicates that 750 units or lots will be developed as
residential subdivision, with atotal of 3,598 estimated residents and guests (See Table 3.1).

These estimates have been done considering the number of persons per bedroom for residential
units. Based on this average, and the known average consumption rate of 75 gallon/person/day
(gpd), a total of 269,850 gpd would be required for the subdivision component only after full
project implementation. An additional 10% contingency or reserve backup has been added per
day for the residential component.

Table 3.14 Projected Water Demand for the Residential Subdivision

Potable Water Demand
Type Unit Description #of Units | Occupancy Units Total Volume
(gals/day) (gal/day)
A Single Family Lots 16 48 75 3,600
B Multi Family 51 204 75 15,300
C Villas 90 270 75 20,250
D Gran Villas 39 156 75 11,700
E Mansions 39 156 75 11,700
F Bungalows 57 171 75 12,825
G L Lots 206 412 75 30,900
H P Lots 121 242 75 18,150
I E Lots 24 48 75 3,600
J T Lots 39 117 75 8,775
K Overwater Cabafias 38 64 75 4,800
L Hotel Lots 30 1500 75 112,500
M Casino Hotel 150 210 75 15,750
Total Residential Demand 9200 3,598 269,850
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a) Liquid Waste Management

As stated in Section 3.3.5, it is anticipated that the residential component can be best serviced by
a well designed communal sewage treatment system capable of handling the fluctuating
wastewater volumes. Table 3.15 details the projected wastewater for the residential section of the
project. This table is a condensed version of Table 3.5. A total of 188,895 gallon/day would be
produced for the residential subdivision after full project implementation, after approximately ten
years. The maximum estimated effluent production per person has been used, thus rendering
these figures well within the “worst case” scenario.

Table 3.15 Estimated Wastewater Productions for Subdivision Component

Type Description # ?f Occupancy Wastewater
Units Vol.(gal/day)
A Single Family Lots 16 48 2,520
B Multi Family 51 204 10,710
C Villas 90 270 14,175
D Gran Villas 39 156 8,190
E Mansions 39 156 8,190
F Bungalows 57 171 8,978
G L Lots 206 412 21,630
H P Lots 121 242 12,705
I E Lots 24 48 2,520
J T Lots 39 117 6,143
K Overwater Cabarias 38 64 3,360
L Hotel Lots 30 1,500 78,750
M Casino Hotel 150 210 11,025
Total Residential WW Production 900 3,598 188,895

Recommendations are for the residential units to be hooked up to the wastewater treatment
system for the project. The treatment system will need to be in place before any resident
occupies the subdivision. Regulatory connection saddles will be used to “hook up’ the residents.
The treatment system will consist of a series of pump stations and man holes.

b) Solid Waste Management Plan

Solid waste management plans have been previously discussed in Section 3.4.3 of this EIA
document. Nonetheless, a summary of the management plan is presented in this section. The
volume of solid waste production will entail a well-planned solid waste management plan, the
draft being proposed here.

The estimated solid waste to be generated by the residential sector will be approximately 6.8
short tons per day or 47.7 short tons per week. These projected values are without considering
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any waste minimization strategy involving either recycling, reusing or reduction practices (See
Section 3.4.3). The following table summarizes the projected solid waste for the residentia

componen.

Table 3.16 Projected Solid Waste Productions for Residential Component

Lbs per
Type Facility No of Capita per Daily Waste Weekly Waste

Producers day (ppcd) Production (lbs) | Production (lbs)
A Single Family Lots 48 4.6 220.8 1,545.6
B Multi Family 204 4.6 938.4 6,568.8
C Villas 270 4.6 1,242.0 8,694.0
D Gran Villas 156 4.6 717.6 5,023.2
E Mansions 156 4.6 717.6 5,023.2
F Bungalows 171 4.6 786.6 5,506.2
G L Lots 412 4.6 1,895.2 13,266.4
H P Lots 242 4.6 1,113.2 7,792.4
| E Lots 24 4.6 220.8 1,545.6
J T Lots 117 4.6 538.2 3,767.4
K Overwater Cabafias 64 4.6 294.4 2,060.8
L Hotel Lots 1,500 4.6 6,900 48,300
M Casino Hotel 210 4.6 966.0 6,762.0
Total Solid Waste Production 3,598 16,550.8 115,855.6

In considering volume, this weight can be translated to 16.6 yd® a day and 115 yd® a week
considering that 1000 Ibs of compacted weight is equivalent to 1 yd®. The proper packaging and
containment of household waste will be the responsibility of individual home owners.

Waste collection will be contracted out to the private sector. Collection will be the responsibility
of the residents and should be collected at least twice weekly for residential sites, as the need

arises.

As part of the contractual agreement for the collection and disposal of waste, an educational
program will be included, in order to educate users of the service. Waste services will lead to
further income generation within the project, and its enforcement shall be the responsibility of
the developer, through the Environmental Advisory Board and the Restrictive Code of

Covenants.

C) Energy Consumption

The energy consumption for the residential subdivision has been discussed previously in Section
3.5.1 of this EIA document. It is imperative to state that this consumption is based on a holistic
approach and can vary from resident to resident. It is through this approach that the energy
demand for the project is summarized in the following table.
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Table 3.17 Projected Energy Consumption by Residents

Type Resident Type Units Occupancy ;:::x:(n;ﬁz) Dallzle:)\ and
A Single Family Lots 16 48 60,000 164.38
B Multi Family 51 204 255,000 698.63
C Villas 90 360 337,500 924.66
D Gran Villas 39 156 195,000 534.25
E Mansions 39 195 195,000 534.25
F Bungalows 57 171 213,750 585.62
G L Lots 206 412 772,500 2,116.44
H P Lots 121 242 453,750 1,243.15
I E Lots 24 48 90,000 246.58
J T Lots 39 117 146,250 400.68
K Overwater Cabafias 38 64 95,000 260.27
L Hotel Lots 30 1,500 112,500 308.22
M Casino Hotel 150 210 562,500 1,541.10
Total Energy Consumption 900 3,727 3,488,750 9,558.22

From the above table, it can be seen that the residential components will consume a yearly total
of 3,488,750 KWh or will require adaily demand of 9,588.22 KWh. This demand will be verified
by a certified electrical engineer who will review the layout plan. With this in mind, it is
anticipated that the generators will be installed according to the various development phases of
the proposed devel opment.

3.7.5 Restrictive Code Of Covenants

It is imperative that the residents of the proposed subdivision development follow a code of
covenants that will assist in ensuring their compliance with the intended development plan of the
area. These codes should focus on various issues, especialy on environmental protection and
enhancement. A generic Restrictive of Code Covenant is included in Annex VII. It is envisioned
that the developer of the project will formulate a more comprehensive code prior to any sale of
land.
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