SECTION THREE

SUPPORTING SERVICES

3.1 Introduction

It is anticipated that the supporting services will form an integral part of the overall construction
and operation phases of the development. The support services for the proposed development
will range from water resources to transportation mechanisms. In order to properly address the
supporting services, it is important to anayze the different setting components within the
conceptual design of the project. Collectively, it is essential that the supporting services work in
concert with each other in order to sustain and promote the development in a sustainable manner.
With this said, the development plans to summarize the water resources aspect of the project, its
wastewater and solid waste generation, the required energy demand and the transportation
mechanism of the project site.

3.2 Water Resources Management

Water is an essential component in the planning of any development. This vital resource is an
important planning tool for any developer, especially considering the remoteness of the intended
development. Virtually most human uses require fresh water which is a renewabl e resource and
can include agriculture, industrial, household, and recreational.

In considering the proposed undertaking, the proponents will identify and explore severd
potential water sources in order to make the project viable. For this endeavor to pay off, the
proponent must identify at least two to three potential sources without any major financial,
economic, or environmental constraints. In summarizing this section, the water resources
management plan aims at identifying the number of persons, the water demand, and the source
where the resource will be obtained. Water conservation is always a key component in this
management plan, especially considering the distance from San Pedro Town.

3.2.1 Projected Occupancy

The anticipated development will be a high end tourism resort that will cater to the guests of the
establishment. Its occupancy rate will therefore be based on the number units that will be
available as well as the staff that will be required to cater to the occupants (See Table 3.1). This
occupancy rate, which is usually expressed in percentage, is the maximum amount of persons
that can possibly be accommodated on the development at any given moment and can include
the construction and post construction period.

Therefore the maximum daily number of persons that can be accommodated at any given
moment will represent the occupancy rate at 100 %. This percentage will be used to calculate the
maximum occupants, the water demand and solid waste generation for the project.



Table 3.1: Projected Occupancy for the Proposed Project

# of Unit

Unit | Residential Description | Units Size Unit Description Occupancy
A | Beach/Water Front Casitas 41 1,110sf.| 1| Bedroom |1 | Pers. 4
B | Eco Luxury Villas 8| 1,480sf.| 2|Bedroom |1 | Pers. 16
C | Stilted Casitas 24| 966sf.|1,2| Bedroom |1 | Pers. 36
D | Overwater Cabaias 6| 736sf.| 1|Bedroom |1 | Pers. 12
E | Staff/Employees 4 676sf| 2| Bedroom |2 | Pers. 25
F | Transient Visitors 25
Total 46 118

As shown in Table 3.1, the daily maximum number of persons that can possibly be
accommodated into the development is 118 persons of which 68 persons will be guests, 25
persons will be designated as staff and support workers and 25 will be transient visitors that plan
to visit the resort from time to time. 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 reality, 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 and the population dynamics of the area. In addition, the developer can vary the
number of bedrooms per [Wnit DescriptionCthereby reducing the maximum occupancy rate for
that particular unit. These elements will impact the project from a financia 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 project will be about 70 % to 85 % of the theoretical capacity
sated in Table 3.1.

3.2.2 Projected Residential Potable Water Demand

The water demand for the project will be dictated by the occupancy rate of the anticipated
project. Based on the projected water demand, the volumes required by the development are best
interpreted by the different operational phases of the said project. This approach is important,
especially considering the sourcing of the potable water and the distribution method that will be
employed. It is anticipated that the water demand for the proposed project will include water for
drinking, food preparation, sanitary use, bathing and rinsing, irrigation and other personal uses.

Therefore the water demand for the proposed Bellcan Eco Resort project is calculated based on
the standard water consumption rate per person per day in conjunction with the number of
projected persons and units. Presently, there is a lot 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 to 300 galons 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) and 30 gals/day for employees and 30 gals/day for transient visitors.
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Table 3.2 Potable Water Demand for Bellcan Eco Resort

Potable Water Demand
- : . o . Units Total Volume
Units Residential Description Units | Occupancy (gals/day) (qal/day)

A | Beach/Water Front Casitas 4 4 75 300
B | Eco Luxury Villas 8 16 75 1,200
C | Stilted Casitas 24 36 75 2,700
D | Overwater Cabafias 6 12 75 900
E | Staff/Employees 4 25 50 1,250
F | Transient Visitors 25 30 750

Projected Water Demand 46 118 7,100

As can be seen from Table 3.2, the anticipated project will require about 7,100 gallons of potable
water aday in order to satisfy the demand. This demand of course, represents 100 % occupancy.
In considering the different amenities that will be involved such as pools, spas, restrooms, etc. an
additional 10 % of the water demand will required indirectly to sustain the recreational aspect of
the project. Therefore at full capacity (maximum occupancy/100 % occupancy) the proposed
project would require about 7,810 gallons/day or 29,521.8 (liter/day).

It is envisioned that the potable water demand for the proposed project will be considerably less
than is projected. This reduction can be attributed to several factors such as the fluctuation of the
occupancy rate (low and high tourism season), the age group of the residents and guests (middle
aged persons consume more water than children and the elderly), amenities use.

3.2.3Water Source Selection

The project site is located in an undeveloped area on Northern Ambergris Caye. This site is aso
about 18.5 miles north of San Pedro Town as the crow flies and presently out of reach of the
town(s water distribution line. 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). Consideration will aso be given for the possibility of any future connection to
the townIs potable water distribution mains and use it in combination to the project water source.

Once in operation, the proposed project will require a steady stream of potable water supply to
keep the resort in operation. Several potential options were analyzed as part of the devel opmental
process (See Section 4.4.1). Among the sources was rainwater harvesting, water desalinization
and transportation of potable water from San Pedro Town. Other sources considered as a
supplementary source included the potential of recycling the treated post chlorinated water for
irrigation and flushing of toilets. All these sources and their combination were important in the
decision making process. On a whole, these combined sources will be more than adequate to
address water demands of the project. This aso includes potable water for direct human
consumption. In this case, the developer has vowed to steadily supply the development with
bottled [purifiedCWater for drinking and cooking purposes.
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Chosen Option

Considering the aforementioned sources coupled with the project location, the anticipated
development will source their potable water from the seasonal rains via rain water harvesting.
Since the project will consist primarily of eco luxury villas, beach front villas, casitas, staff
bungal ows and other major support amenities buildings, rain water will be sequestered from the
individua roofs of these buildings and stored under the buildings in cisterns constructed as an
integral component of the foundation structure (See Typical Building Sectionlin Fig. 3.1). It is
estimated that 44 buildings/units will be constructed on the 33.11 acre property. This would
represent about 85 % of the buildings being used to potentially harvest water from the seasonal
rains. Considering the different building designs and layout, the total volume of rain water stored
by these buildings would be over 1.6 million gallons of harvested rain water which would
tranglate the safe maximum sustainable yield (See Table 3.3).

It is envisioned that each building will serve to harvest water from the seasonal rains and store it
in the building foundations that will act as reservoirs. It is anticipated that each cistern will be
adequately sized to suffice the specific building with potable water. In addition, severa
ornamentally disguised cisterns will be strategically placed to collect and store additional
volumes of rain water.

Construction Demand: It is difficult to ascertain the volume of water required for construction
purposes. Moreover, the daily demand required for the construction workers may vary depending
on the work load or construction schedule. Nevertheless, it is expected that this demand will be
high and consistent with a gradual decrease in the demand towards the end of the construction
cycle. With this in mind, the project will obtain their water mainly from the installation of a
small R.O. plant which will produce 10,000 gallon/day (See Section 3.2.4.3). Other options such
as barging of potable water from San Pedro Town will be considered. This source of potable
water will later be commissioned to supplement the primary source of water, especially in the
dry season when water is scarce.

3.2.4 Water Management

The following sections describe the calculation of the available harvested rain water as well asits
storage and distribution along with its treatment and management strategies.

3.2.4.1 Climatology

Similar to other sub-tropical areas, Belize generaly experiences a wet and dry season. The
average rainfall throughout the country of Belize may vary significantly with geographical area
and time. Average yearly rainfall can range from 40 to 160 inches (See Fig. 2.1 and Section
2.1.1.1). Annual rainfall on Ambergris Caye averaged 138 cm between 1952 and 1970, 143 cm
between 1971 and 1980, and 200 cm between 1981 and 2003.

The dry season, with strong southeasterly winds, runs from January/February to May/June. The
rest of the year has an average of 50 inches (127 cm) rain, with easterly but variable winds, and
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often a drier period in August. September, October, and November are usually the months with
most rainfall. However, there are wide variations between years.

Since the proposed project is located in north Ambergris Caye, the rain fall isopleths best
describing the project site would be around the range of 40-60 inches of rainfall per year (See
Fig. 2.1). Therefore the rainfal volume collected and storage capacity by each building
considering the average rainfall was calculated using the following formula:

Ve = Tota Rainfall (50 inches) x building surface areax factor x 7.48 gals/ft®
Where a factor of 90 % was considered due to wind activity, evaporation, structural beams and
columns. The following table summarizes the rainfall collected and storage capacity for the

proposed Bellcan Eco Resort.

Table 3.3 Rainfall Storage Capacity for the buildings at Bellcan Eco Resort

Roof Volume

Building Ar%a jn(i)Is TAort:Ia ?n?%f T:::;%?Sf (Gallons @

(m?) 90%)
Luxury vil 167. 1 8/ 1340.| 14, 43 40817
Beach fit@an 129. 1 4 518. ( 5,57 15606
Stilted cg116. | 24 2787.| 30, 00 8430
Wor kers QU 83. 6 41 334.4 3,60 1098
Spa 37.1 3] 111.4 1,20 3559,
Restaurant| 345. ] 1 345.1 3,71 10218
Tot al 4 4 58, 52 16 438

3.2.4.2 Distribution and Storage

The roof of the buildings will harvest the water where it will be conveyed to the foundation
cisterns/reservoirs via gutters and pipes. Once at the cisterns, the stored rain water will be
distributed to the different building areas as needed by a system of water transmission lines,
valves, and pumps (See Fig. 3.1). A small in-line filtration system will be installed on each
building to treat the water. These filters will be regularly maintained by the staff and will vary
according to the flow rate of the volume stored. In regards to the overwater cabafas, potable
water will be gotten directly from the activation of the water desalinization plant through R.O
(See WVater Supply Schematiclin Fig. 3.1). Water transmission lines will be laid underneath the
piers and branched off to service each cabafia unit.

It is anticipated that the cisterns will be connected to the water desalinization plant which will
supplement the primary potable water demand, especially in the dry season when water is scarce.
This hybrid system will be well capable of sufficing the anticipated project. This method will
prevent the cross contamination of the primary source because it will be directly linked to each
building and to the individual standby cisterns. Nevertheless, the distribution method is designed
to transfer potable water from one area to the next, especially during the dry season.
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The storage cisterns act as an emergency repository or reserve to relieve the demand from
desalinization and rainwater catchment for a reasonable period of time. During the peak of the
rainy season when enough rain water is being harvested there will be periods when the
desalinization plant will be suspended. The standby cisterns will be either from PE or ferro-
concrete. In addition, due to the availability of the post chlorinated treated wastewater (effluent),
the project plans to recycle this treated water in a separate distribution system for the flushing of
toilets only (See Water Supply Schematiclin Fig. 3.1) . A special isolated color coded water line
will be used for the distribution.

3.2.4.3Water Treatment Methods

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

1. Desdlted Water
2. Recycling and
3. Harvesting of Rainwater

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.

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

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

[0 Disinfecting. The use of chemica treatment (chlorine, iodine), ultraviolet light, and/or
coronation will be used to kill microorganisms.

Desalinization Plant

It is estimated that a 10,000 gallon a day water desalinization plant will be used to provide
potable water to the development and amenities. The water desalinization plant or R.O. plant as
it is normally referred to will get its water from an abstraction well that will be located in the
Back of House area or Utility Zone (See [ROLIn Fig. 1.3 and Fig. 3.2) . The plant will consist of
a set of membrane filters that will be cleaned regularly. Water generated by this process will be
sent to the hybrid system which will be comprised of several reservoir systems. The brine
generated by this process will be sent to an injection well which is aso in the same area (See
IWLin Fig. 1.4 and Fig. 3.3). In any event both water sources will be disinfected either by UV
or chlorination prior to use.
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Wastewater Recycling

The estimated volume of water required for the flushing of toilets would be around 1,545 gallons
a day at full occupancy or 618 galons a day according to the 40 % occupancy of the Belize
Tourist Board. The recycled wastewater will be chlorinated by a chlorination system prior to
being stored (See Fig. 3.4). The excess water generated by the treatment plant will be used for
irrigation purposes, fire fighting requirements and other non potable uses.

DOSING

CONTROLL& /DEVICE
T

CHLORINATE
ROOM

ANALYZER INPUT
FLOW INPUT

/
f /TRANSMISSION PIPE !

- » — — = FLOW ® __ 9

ANALYZER
FLOW METER

TUNICH-NAH CONSULTANTS

&
ENGINEERING
José Garcia P Eng. # 053-2001

Fig 3.4 Schematic Chlorination System
3.2.4.4 Water Management Strategies

The anticipated project plans to implement a water management plan aimed at water
conservation and management. This plan is important considering that the project site is located
some distance away from San Pedro Town and any developed area for that matter. In view of its
location, the project will be required to implement strict water measures especially since the
harvesting of water comes as a premium commodity. In order to carry out these measures, the
development hopes to educate the staff and guest of the establishment as well as to install flow
reduction devices. These procedures will be implemented to reduce the water consumption,
minimize water loss, and reduce energy consumption.

3.3 Wastewater Management

It is important for any development to adequately manage their wastewater, especialy in these
important times when every developer must be environmentally conscious. Domestic wastewater
is the spent water originating from all aspects of human sanitary water usage. It typically
institutes a combination of flows from the kitchen, bathroom and laundry, encompassing
lavatories, toilets, baths, kitchen sinks, dishwashers, and washing machines. Domestic
wastewater as the name implies, principally originates in residences, commercial and
institutional establishments and is also referred to as sanitary sewage.
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The anticipated eco-resort project is expected to be comprised of residential type units which will
require careful planning of its domestic and sewage treatment and disposal issues. This is
especially important considering the nature of the project site and its remoteness. It is anticipated
that the development will employ the adequate treatment method available in order to mitigate
the negative effects this waste stream can have on the environment. The following components
summarize the wastewater management plan for the proposed project.

3.3.1 Projected Wastewater Composition

The proposed undertaking is an eco-resort project that will consist mainly of residential units
with some maintenance buildings and infrastructure. It is anticipated that the operation of these
units and other relevant amenities will generate wastewater as part of the operational activities.

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 project.

Tabl e@ypCéamposition of Untreated
Concentrat|
(mg/ L except S

Pol l utant Range Aver age
Solids, total: 35D20 720
Di ssolved, total 2585C 500
Fi xed 1452¢ 300
Vol atil e 103%2¢ 200
Suspended, tot al 10-35¢C 220
Fi xed 205 55
Vol atil e 8@ 75 165
Settleable solids 520 10
Bi ochemical odgge 11400C 220
20° Cs20B30OD
Total organic car 8@€90 160
Chemical oxygen d 25D000 500
Nitrogen (total a 285 40
Organi c 835 15
Free ammoni a 150 25
Nitrites 0 0
Nitrates 0 0
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Concentrat |
(mg/ L except S

Pol l utant Range¢Aver age
Phosphorus (total 4-1 5 8
Organi c 1-5 3
|l norgani c 310 5
Chl ori des* 3ao0cC 50
Al kalinijgty (as Ca 5@0C¢C 100
Oi | and grease 5a5cC 100

*Va ues should be increased by amount in domestic water supply.
3.3.2 Wastewater Production

As can be seen from the previous table, the anticipated composition for the proposed project is
expected to be of an average range. The wastewater generated as a result of the construction and
operational activities will consist primarily of sewage and grey water that will be generated by
the residential units. There is little data in Belize on wastewater production rates and therefore
the 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 following summarizes the wastewater volumes generated by the
different residential components, visitors, and staff.

Domestic Wastewater Production

In considering the potable water demand and the need to treat the generated wastewater, the
anticipated development will analyze the production rate in an effort to determine the best
treatment technology. For the purpose of the environmental engineering calculations, the
wastewater production was calculated as 70 % of the initial water demand as is normally the
standard. It is estimated that the entire development will require about 7,100 gallons of water a
day at full operation and 100 % occupancy rate.

Table 3.5 Projected Wastewater Productions for Bellcan Luxury Eco Resort

Wastewater Production
Units| Residential Description | Occupancy | Units Total Volume
Units (galg/day) (gal/day)
A | Beach/Water Front Casitas 4 4 75 210
B Eco Luxury Villas 8 16 75 840
C | Stilted Casitas 24 36 75 1,890
D | Overwater Cabafias 6 12 75 630
E | Staff/Employees 4 25 50 875
F | Transient Visitors 25 30 525
Projected Wastewater Demand 46 118 4,970

At full capacity, the volume of wastewater that will be generated by the operational processis
4,970 gallons per day. In the general scheme of the environmental engineering aspect, this
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Volume does not represent the actual generation rates but does aid somewhat in the sizing of the
treatment plant at full capacity. Nevertheless, the actua sizing or volume percentages will be
dependent of the different development zones, time of day, occupancy rate and project activity.

Since the wastewater volumes will vary and considering the project layout, the wastewater and
treatment was divided into pumping zones. There will be two or three pumping zones that will
all be connected to a centralized force main that will transport the wastewater to the treatment
option that will be located in the projects Utility Zone.

Recycling Volume

The project will aso rely on post chlorinated and recycled wastewater as a source of non potable
water. The treated (chlorinated) wastewater will be recycled to the different areas and used
exclusively for the flushing of toilets. A separate water transmission line (color coded) will be
facilitating this process. Table 3.6 shows the volume required by the project to enable this water
to be used for the required purpose.

Table 3.6 Volume of Recycled Wastewater required for flushing of Toilets

Water Consumption | Recycled Wastewater

Total *Flushing | Treated

Units| Residential Description | Units | Pers. Units Volume Rate Volume

(gals/day) | (gal/day) (GPD) (gal/day)
A | Beach/Water Front Casitas 4 4 75 300 15 60
B | Eco Luxury Villas 8 16 75 1,200 15 240
C | Stilted Casitas 24 36 75 2,700 15 540
D | Overwater Cabaias 6 12 75 900 15 180
E | Staff/Employees 4 25 50 1,250 12 300
F | Transient Visitors 25 30 750 9 225
Wastewater Recycling Volume 46 | 118 7,100 1,545

* Consider 3 gals of recycled wastewater per flush from the Treatment System.

The estimated daily volume of water required for flushing of the toilets would be around 1,545
galons or 21.7 % of the wastewater produced. This is aso the volume of water needed to
supplement the demand once in operation and therefore the project will only require about 5,555
galons a day at maximum capacity. The project is not expected to affect other users of water in
the area since potable water will be sequestered from the seasonal rains.

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. The typical domestic loads (See Table 3.7) are expected to be
strong with TSS and BODs being 350 mg/l and 300 mg/I respectively, with 80 mg/l for TKN,
and 20 mg/l for Phosphorus and 300 mg/l for TOC (Davis, 1998). 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 be in the range of 6.5 to 8.5, with a
majority being slightly on the alkaline side of 7.0.
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Table 3.7 Environmental Wastewater Loading Profile

Constituent Wast;\-/\)//gtlgral (mg/) L%iéy(siloarl;)
Alkalinity (as CaC03) 200 3.72
BOD 300 5.58
COD 1000 18.60
Total Suspended Solids (TSS) 350 6.51
Total Dissolved Solids (TDS) 1000 18.60
Total Kjeldahl Nitrogen (TKN) 80 1.49
Total Organic Carbon (TOC) 300 5.58
*Total Phosphorus 20 0.37

*Phosphorus may appear in many forms in wastewater. Among the forms found are the orthophosphate,
polyphosphates, and organic phosphates. For the purpose of Table 3.7 al these are grouped as total phosphorus.

3.3.4 National 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
standards as per the Second Schedule of the Environmental Protection Effluent Limitation
Regulations are shown in Table 3.8 below:

Table 3.8 Effluent Limitation Standards for Commercia Activities

Parameter/Pollutant Limit Parameter/Pollutant Limit
Temperature (°C) 30« 33°C | Sulphide(asS) 500 mg/l
Ph 6«9 Oil and Grease 10 mg/I
Dissolved Oxygen (D.O.) >4.0mg/l | Phosphate(POy) 5 mg/l
BODs at 20°C 50 mg/l Nitrates (NOs) 3 mg/l
Chemica Oxygen Demand (COD) 200 mg/l | Ammonia (NHy) 1 mg/l
Total Suspended Solids (TSS) 50 mg/l Total Organic Carbon 200 mg/l
Total Dissolved Solids (TDS) 2000 mg/l | Tota Coliform 0 MPN/100 ml
Sulphate (as SO,) 200 mg/l | Fecal Coliform 0 MPN/100 ml

3.3.5 Wastewater Treatment and Collection

The collection and treatment of the generated wastewater is important considering the nature of
the project site. Therefore the developer must evaluate and analyze a number of feasible and
environmentally friendly treatment alternatives aimed at treating the wastewater to acceptable

disposal standards (See Table 3.8).
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The proposed project, which is a planned tourism based 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
evauated in Section 4.4.3. In order to carry out the deliberation process, the Council for
Environmental Quality (CEQ) Guide recommends a <Decision Tree> approach. The following is
asummary of thisanalysis:

Recommended criteria influencing the decision:

Water Availability: If no inexpensive water source is available, it is likely that the volume of
wastewater will be greater as compared to an expensive source. Therefore a package treatment
facility is recommended as opposed to an individual household system.

Surface Topography: If topography alows for sewersto be laid at downward slope from homes,
then gravity systems can be used, reducing cost. If not, a pumping station must be considered.

Subsurface Conditions: Unstable soils, rocky soils etc. make conventional gravity sewers more
expensive to build and maintain.

Social Considerations. Acceptance of the system is important, as systems requiring regular
mai ntenance such as compost toilets, often break down due to lack of or inadequate maintenance.

Housing or Population Density: For high population density, a centra sewage collection
facility is economical due to the low cost of piping wastewater to the central treatment facility.
This is further determined by topography, soil type, land acquisition cost, evaporation rate, cost
of construction and hydrology.

Preferred Option

According to the [Decision Treellapproach and the location of the development site, its
topography and soil profile, the proposed project is better suited to utilize a prefabricated
package plant system with tertiary treatment to treat the wastewater effluent to acceptable
discharge standards (See Table 3.8). There are several package plants available but the proposed
development plans to employ the "Purestream ES Model BESST" treatment plant or approved
equivalent (See Annex VIII).

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 will
entail the use of a vacuum or suction system that would convey the wastewater to the BESST
treatment plant. There the waste would be treated to a higher level than those mandated by the
National Effluent Standards.
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Typical BESST Treatment Plant Efficiency

The proposed BESST Treatment Plant can reduce the Biologica Oxygen Demand and Totd
Suspended Solids to less than 10 mg/L. The treatment plant can also reduce TSS and BOD5 total
loading by some 97%, and decrease the dally Organic Nitrogen Total Loading by 67%.
Additionally this system could reduce Tota 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 Typical wastewater post|Daily load reduction post
treatment treatment

Total Suspended Solids 10 mg/L 97%

Total Organic Nitrogen 5 mg/L 67%

Free Ammonia 1 mg/L 97.5%

BODs (5 day) 10 mg/L 97%

Phosphate 2mg/L 80%

Wastewater Piping

It is anticipated that the proposed development will incorporate and utilize a network of

wastewater (sewer) collection lines to transport the wastewater from the different production

areas to the package treatment plant that will be located in the Back of House Area. All the
wastewater collection lines and valves will be connected to a vacuum system that will suction the
wastewater from the different sources to the package plant (See [Sewage Collection Schematicl[]
in Fig. 3.5). This suction system will be based on the design and specification of the wastewater

generation rates. It is anticipated that the wastewater collection system for overwater cabarias
will be provided by suction pumps that will also vacuum the liquid waste. The collection system

will then convey the waste to the package plant for treatment.

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, al the recycled post-treated
wastewater will be stored in a storage tank and facilitated to the different areas as described
above. The installation of the sewer network, vacuum system and testing will be carried out by
tradesmen of the industry to assure the quality of work. In retrospect, the management of the
proposed project will train staff in the operation of the package plant and also develop a
mai ntenance plan encompassing structural failures, inspections, and short and long term repairs.

3.3.6 Wastewater Disposal
The anticipated development will have two sources of wastewater. The first source will involve
the disposal of the treated wastewater (effluent) from the package plant and the second will entail

the brine disposal from the water desalinization plant. Both sources will be dedt with
accordingly and subjected to management practices in order to safeguard the environment and
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natural surroundings. With this in mind, the developers of the project plan to recycle the treated
and post chlorinated effluent by using it for flushing of toilets, irrigation purposes, and
firefighting. Since the treatment plant has an inbuilt chlorination system, the treated wastewater
will be stored in tanks. The treated wastewater will be stored in a 5,000 gallon reservoir where it
will be distributed to the different areas for flushing, irrigation, and fire fighting. The recycling
of wastewater is an important factor in reducing the project[s water demand.

Therefore, considering the varied disposal uses, it is envisioned that little or no treated
wastewater will be disposed or discharged directly into the receiving environment. If such an
instance arises, then the excess effluent will be sent to the injection well for final disposal with
the brine. Similarly, the brine produced as a result of the water desalinization process will be
injected into the deep well for final disposal (See IWLin Fig. 1.4). This method is safe as the
treated wastewater is of excellent quality and would not pose any threat to the receiving
environment. All of the aforementioned methods are considered environmentally friendly and
will not pose any long term impacts to the receiving environment.

3.4 Solid Waste Management

It is anticipated that the proposed development once in operation will result in increased
population growth in conjunction with an increase in the temporary and full time labor force.
These obvious increases will impact the environment by generating more solid waste on site. At
project completion and at full occupancy, approximately 118 persons could be on site. These
persons range from residents, guests, transient visitors, workers and staff that can generate
substantial amount of solid waste. Although full occupancy is difficult to achieve, it is
recommended that the solid waste management for the project meet and exceed the maximum
occupancy rate of the development. The volume of solid waste generated by these persons can
sometimes run the full gamut. For this reason, the anticipated development will be required to
implement a proper solid waste management plan as part of their environmental management
system.

3.4.1 Waste Types

Generdly, there are different types of waste generated by the construction and operation phase of
any development. Therefore, it is important to devise the proper mechanisms to sort and
categorize the solid waste. In sorting solid waste the development intends to create a differential
system, assigning each class of solid waste to a different treatment category. The four broad
categories that are anticipated to be generated include:

1. Construction and Field Waste (Waste category 1)
2. Domestic Waste (Waste category 2)
3. Commercial Waste (Waste category 3)

3.4.1.1 Construction and Field Waste

The waste generated in this category will basically be classified as construction and field waste
that will be produced as a result of the preconstruction and post construction phases. In this
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category, land clearing activities along with construction supplies and works will be included to
account for the volumes of waste. The following sections summarize the field and construction
waste that can be produced during the proposed undertaking.

Fied Waste

Field waste will be primarily produced from the clearing of the vegetation to construct the
different residential buildings. 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. Thisis especially important considering that the land clearing process will not
have a considerable footprint on the area (low density development). This clearing process will
be limited in scope and only the necessary areas will be cleared. The project will be replanting
native trees and pursue the development of small gardens for the project.

Construction Waste

The proposed development will be comprised of various residentia buildings and severa
amenities, al of which will generate construction waste. 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 allow for this.

Much of the generated construction waste will include scrap material that can be used as landfill
in some way. Examples of the construction was include concrete, wood, nails and other ferrous
products, casing materials, piping and wires among others. It is anticipated that 10-15 yd® of
compact waste materials will be produced on a weekly basis on average. Also additiona waste
may be produced by the further construction, ateration, or additions of the individual buildings
as allowed by the designers and project devel oper.

3.4.1.2 Domestic Solid Waste Generation

It is difficult to predict how much solid waste will be produced by each 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). This scenario will be the case for the
proposed project. Considering this case and the lack of updated data on the types and volumes of
domestic waste products, the consultants opted to use the relevant production rates as determined
by the Belize Solid Waste Management Project (BSWMP) for Belize Municipalities (Stantec
1999).

In the BSWMP «1998 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. For design purposes, in order to estimate the
total quantity of waste which could require collection and/or disposal, this rate was further
increased by 25 %.
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The Belize Solid Waste Management Project (Stantec 1999) also estimates that the average
person living in San Pedro was producing about 4.6 Ibs of solid waste per day. This was well
above the amounts being produced in inland locations like Belize City (3.4 Ibs/capita/day) and
Orange Wak Town (2.8 I|bs/capita/day). It is expected that the average high end
guest/visitor/resident at Bellcan Luxury Eco Resort will be producing at least as much solid
waste per day as the average San Pedranos. Likewise, the staff and office workers would be
producing a little less than the average. Thus, a tota average design generation rate was
calculated to be 4.6 Ibs/person/day for the guests and 3.0 |bs/staff/day. This design rate compares
to other published estimates for overall generation rates that vary from 1.8 to 3.0 |bs/person/day,
and are based on estimates of individual communities. Likewise, a value of 2.0 |bs/person/day
was annexed to the transient visitors since they are considered as [fransientL]

On the assumption that these extrapolated solid waste values will hold for the anticipated resort,
then one arrives at the following values for domestic waste production at the resort recalling the
following dwelling/accommodation capacities:

- Beach Front Casitas = 4 units « 2 rooms ( 84 person capacity)
- Eco Luxury Villas= 8 units « 1-2 rooms ( 340 person capacity)
- Stilted Casitas = 24 Units « 1-2 rooms ( 60 person capacity)
- Overwater Cabafias = 6 Units « 1-2 rooms (300 person capacity)
- Staff/Employees= 25 workers
- Transient Visitors= 25 visitorsto the site for less than 6 hours
Table 3.10 Projected Solid Waste Production volumes by Zones for Bellcan Eco Resort

Projected | Projected
Units| Residential Description Units Occupancy LCb;p?g Prpogu(;:g;n Pg;d\tﬁ;n
per Day (Ibs) (Ibs)
A | Beach/Water Front Casitas 4 4 4.6 184 128.8
B Eco Luxury Villas 8 16 4.6 73.6 515.2
C | Stlted Casitas 24 36 4.6 165.6 1,159.2
D | Overwater Cabaiias 6 12 4.6 55.2 386.4
E | Staff/Employees 4 25 3.0 75 525.0
F | Transient Visitors 25 2.0 50 350.0
Projected Solid Waste Production 46 118 437.8 3,064.6

Therefore in analyzing the different generation rates by the anticipated residential components,
the total domestic waste volume produced by the proposed project at 100 % occupancy is
roughly about 437.8 |bs of solid waste per day or about 3,064.6 Ibs per week (0.5 cubic yard of
compacted waste). This volume however, can be further processed by means of solid waste
minimization strategies designed to separate, recycle, and reuse the waste.
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3.4.1.3 Commercial Waste

Commercial waste will refer to all waste products produced from the maintenance aspect of the
proposed project such as machinery (mechanized equipment), used tires, accumulators, used oil
and grease and discarded el ectronic equipment among others. Toxic waste is dangerous to human
health and should only be handled with specialized equipment and carefully disposed of far away
from any inhabited area.

3.4.2 Solid Waste Disposal Alternatives

Solid waste will be disposed of in an environmentally sound manner in order to reduce or
prevent any environmental impact related to this activity. It is anticipated that the developer
along with governmental officials (DoE, MoH, and SWMA) will formulate a suitable disposal
program as stipulated in the management plan monitoring section.

Field and Construction Waste Disposal

As mentioned previously, the field waste will be minimal since the proponent plans to construct
a low density development at the site. Therefore, the field waste will be composed largely of
trees and shrubs with some grasses. This waste will be mainly organic waste that can either be
burnt on site or composted for mulching. The inorganic portion of the construction waste
produced at the site will be retired to the lower areas property as landfill.

Domestic Waste Disposal

This category is expected to generate between 75 « 90 % of al the waste types previously
mentioned during the operation process. It is important to remember that 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 small to medium range given the
size of the project and the scope of activity (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 individuals feel comfortable and
encouraged in using them.

0 Preferred Disposal Method

Taking into consideration the nature of the area and the scope of the operation, the analysis
identified that it would be environmentally and ecologically beneficia to separate the solid waste
into organic and inorganic. Therefore, considering this classification, the development will
compost the organic waste and barge out the inorganic (combustible and non combustible) waste
to the San Pedro dumpsite. The project will also encourage the composting of its organic waste
such as food scraps, grass and hedge trimmings and clippings. The project will instal
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composting bins to process the organic waste thereby producing a rich source of nutrients for the
existing landscape, especially considering that the potential for this use exists.

As for the inorganic waste, this waste will be compacted and barged out to the San Pedro Town
dumpsite. The frequency of the barging of the waste will be dependent on the volume of the
compacted inorganic waste. Little waste minimization processes can be applied to this waste due
to the lack of the required facilities to process the waste. The barging out of waste can be
collectively pursued by other developers of the area thereby reducing transportation cost.

Commercial Waste Disposal

It is anticipated that al the commercial waste will be barged out to the San Pedro Town dump
site except for any hydrocarbon substance (used ail, fuel/oil filters, grease etc.) and any other
toxic related materials such as accumulators. These materials will be stored in a containment
wall and carted away by a certified contractor for recycling.

3.4.3 Waste Minimization

In light of the estimated solid waste volumes, the proposed project plans to employ minimization
strategies designed to reduce the amount of waste generated by the development by sustainable
means. This strategy is important when considering the volumes of waste that eventually reach
the dumpsite. As described previously, the solid waste generated by the construction and
operational activitieswill al be categorized and disposed of accordingly.

Waste Minimization Strategies

Waste management by whatever means is an expensive undertaking, especially given the nature
of the location. This is especialy important considering that the inorganic waste will be barged
out to San Pedro Town for disposal. With this in mind, the project proponent will bear this cost
and therefore will aggressively pursue other less expensive options as long as they are
compatible with maintaining sound environmental practices.

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
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 materias 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 technol ogy.

Composting Composting 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).
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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 the inclusion of construction material.

Table 3.11 Waste Separation Yield for Bellcan Eco Resort

Volume
Composition | Percentages Solid Waste Composition | Waste Minimization
Generated (Ibs) (Ibs) Strategy
Organics 60 262.68 | Composting
Plastic 5 21.89 | Recycling/Landfill
Paper 20 43780 87.56 | Compost/Landfill
Glass 5 ' 21.89 | Landfill/Recycling
Metal 5 21.89 | Landfill/Recycle
Other Waste 5 21.89 | Landfill
100% 437.80 437.80

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. The end result of the composting process is a rich fertilizer that can be added to the
landscape. To this notion about 262.68 Ibs of the total 437.3 Ibs can be composted a day at full
occupancy (100 %).

In considering the final volume after the waste minimization strategies have been applied, it can
be deducted that the waste volume can be considerably less after composting from 437.8 |bs to
174.62 Ibs a day. In theory, the weekly volume can be reduced from 3,064.6 Ibs (3.1 yd®) to
1,222.34 1bs (1.2 yd®). Considering the volume of waste to be composted, the project will utilize
compost bins with a processing capacity of 50 « 200 Ibs per day of biomass per system (See
Annex IX). Thissystem isideal considering the waste that will be produced.

3.4.4 Waste Collection and Education
Solid Waste Collection

The solid waste generated on site will be divided into two sections and will entail the placement
of garbage receptacles at strategic locations for the collection and temporary storage. Thiswill be
especially important in considering the related activities. Non combustible wastes such as glass,
iron, aluminum, some plastics (PVC) and others will be further separated and recycled as much
as possible. In default, these wastes would be compacted and transported to the San Pedro
dumpsite.

Waste from the different areas will be collected on a regular basis and temporarily stored in the
Back of House Area. The collection schedule may vary from time to time depending on the
volume and available human resources, nevertheless the endeavor will still remain a daily to
weekly venture.
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Educational and Sensitization Program

The intended project will also develop and implement an educational and sensitization program
to inform the guests/residents, visitors and especially the staff on the importance of solid waste
management and its potential impact to the receiving environment. This particular section of the
solid waste management plan will be a dynamic and continuous effort in achieving the programi(s
goal. This will be carried out by means of posting 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 Generation Management

Energy is a vital commodity, especialy in these modern times considering the fluctuating price
of oil. This service will be gotten at a premium considering the location of the project site. This
requirement can be harnessed from any of the limited number of sources. Therefore considering
this issue, the proposed project must identify a potential source of energy to remain viable and
cater to its residents, guests, and staff during normal operations and emergencies.

With this in mind, the development will calculate its energy demand and explore its energy
options in order to satisfy the requirement. Considering these issues, the following management
plan outlines the energy demand, its potential sources, and the management of its fuels.

3.5.1 Energy Demand

The proposed project will consist of a residential component supported by several other
components such as the supporting services and amenities. The residential component will be
comprised of different units such as the casitas and villas to name a few. These components at
full operation will require an overall constant and reliable source of energy. It is anticipated that
the energy for the project will be mainly for domestic (residential) purposes with limited
commercia activity, if any. Based on this demand, the energy requirement was calculated in
terms of annual KWh.

Table 3.12 Projected Energy Demand for Bellcan Eco Resort

Yearly Energy Daily
Type Unit Description Units Unit Use x (2,500 Demand

Equivalent kWh) (kWh)
A | Beach/Water Front Casitas 4 15 15,000 41.1
B | Eco Luxury Villas 8 2 40,000 109.6
C | Stilted Casitas 24 2 120,000 328.8
D | Overwater Cabafas 6 1.5 22,500 61.6
E | Amenities 1 2 5,000 13.7
F | Other 1 2 5,000 13.7
Total Energy Demand 207,500 568.5
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The proposed Bellcan Eco Resort will require about 207,500 kWh of power per annum or
roughly about 568.5 kWh per day at full capacity. In theory, thisfigure islikely to be far less and
will largely depend on the number of available units, occupants, and amenities. In any event, the
yearly annum is the maximum energy requirement that can be utilized based on the number of
units and its supporting services. Typica residential/tourism building designs were used to
calculate the energy requirements for the proposed project.

The construction demand will be based on the duration of the construction phase and the
particular zone being developed. It is therefore difficult to calculate the total construction
demand. It is anticipated however, that a typical residential unit will require about 200-400 kWh
of energy for its construction. This demand is necessary to power the construction equipment
required by the construction phase. 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

The energy sources and its supply will be based on the energy demand exhibited by the proposed
project. 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. In considering these factors and today(s technological advances in energy generation
consumption and alternative energy, the proponents will consider generating their own energy
with the least environmental impact and at a reasonable cost. This is especialy important
considering that the project site is located about 10 miles from the nearest BEL transmission line
on northern Ambergris Caye. With this in mind, the following section summarizes the various
sources of energy that will be used.

Primary Source

In considering the environmental stewardship of the project proponents, the proposed project
intends to obtain their energy primarily from alternative energy sources (wind and solar) in
conjunction with the periodic use of a standby generator system. Therefore the anticipated
development will explore and invest its resources in providing energy to the site by alternative
energy sources. Hence the proposed plans to harness this aternative energy source, especialy
considering the site potential and alternative devel opment options.

Solar energy has been touted as one of the most promising sources of renewable energy for
Belize and the world on a whole. Locations like Belize and especially Northern Ambergris
Caye, which have high sun exposure indices, are prime candidates for the adoption of such
systems. Solar systems do not create noise or air pollution in the same sense as a conventional
generator system.

Essentially solar electric systems in their most basic form are centered on solar panels placed
together to form an array. The panels convert light energy to electrical energy, which can be
used directly or stored for later use in deep cycle batteries. From the batteries the energy can be
used directly as DC current (for 12 or 24 volt applications) or converted by an inverter into AC
current (for 120 volt applications).
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The main constraint to solar power is their high initial cost (still much higher than fossil fuel
based systems), and the fact that the energy output isinelastic, i.e. the energy output is directly
proportional to the amount and intensity of sunlight availability. Solar systems are notoriously
unreliable in the rainy season, when there are less sunny days. On these days the system often
registers an energy deficit, necessitating cutbacks in energy consumption and most often is
compromised by the use of battery banks. It is anticipated that this source will account for about
40 % of the required daily demand of the project at 100 % occupancy.

Wind energy is renewable and therefore well regarded from an environmental point of view.
Different models have been designed to adapt to the varying amount of wind and the energy
needs of the client. In a sense wind turbines are similar to engine driven electrical generators
except that wind instead of fossil fuels provide the turning power. Innovations are common in
this field and wind turbines are getting more efficient and less costly.

Like the solar system, wind powered electrical system often use storage batteries for low energy
periods athough it is possible to connect directly to the main grid. To determineif the system is
viable at any given location a series of exhaustive tests are necessary. Actua field data of the
wind speed is provided in Section 2.1.2.3. Tests conducted during the site visits indicate that
these units can be very effective in producing energy and lowering energy costs.

Wind energy aso suffers from the same limitation as solar energy in that some backup is
required for long stretches of low wind periods. For this reason, it is anticipated that one or two
units will be installed and will account for more than 60% of the daily energy demand for the
proposed project at full occupancy. In considering the project site, this turbine will be located on
the southwestern portion of the project (See W TCin Figs. 1.2b and 3.8).

It is anticipated that during emergencies, the generating system will be sized to suffice at least 50
to 80 % of the daily energy demand at full occupancy. These emergencies include hurricanes,
fires, power outages etc (See Section 6.5.2).. This percentage will be less when the system is
used to supplement the energy demand. It is important to note that this source is classified as a
backup source (See Section 4.4.5). Based on the aforementioned information, the developers will
be faced with the following circumstances (See Table 3.13):

Table 3.13 Sdection of Sources for Bellcan Eco Resort

Criteria Solar Power Wind Energy Generators

Installation Cost High High High

Operation Cost Low Low Low

Reliability Dependent on available | Dependent of wind Very Reliable
radiant energy Speed

Environmental Impact | Low Low High

Capacity Requires battery Requires severad Able to work
storage for nighttime windmillsto electrify continuoudly at all
use the project times.
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It is important to note that the developers of the project plan to tap into the BEL grid as the area
develops. Viewing this possibility, the developers plan to use BEL as their secondary source of
energy or as a supplementary source to the alternative energy sources.

3.5.3 Power Transmission Lines

The distribution of the energy sources to the different residential components and supporting
services will be from a centralized location within the Utility Zone. This main electrical station
will distribute the harnessed energy to the different development areas as needed. Electrical
energy from the wind turbines will be cabled down from each wind turbine unit and laid
underground until it reaches the Utility Zone.

Solar panels will be placed at each individual residential unit and will be directly connected to
the resident[S electrical circuit. Severa other solar panels will be placed around the project site to
boost up the overall solar energy system. This system will be designed to merge into the natural
landscape of the project site and will be cabled to the main electrical station.

It is anticipated that the development will install their own power transmission lines to distribute
the energy to the different areas as required. It is envisioned that a series of transformers will be
installed at the main station and along the transmission lines to step up the voltage in order to
compensate for the varying power output. The step up enhances the efficiency of energy
transmission to the various residential units, supporting services and proposed amenities. A
series of battery banks will also be coupled to the main station to store the excess energy and to
provide a more stable form of energy to the proposed project.

However, the final design layout and route and routes of the power transmission lines will be
approved by a certified Electrical Engineer. As for the generators, these will be connected to the
main distribution grid and transmitted to the different buildings for use as required by the energy
demand.

3.5.4 Fud Management

The proposed development will require fuel for its operational purpose, especialy for the
powering of the backup generators and servicing of some the maintenance equipment. The fuel
sources required for the project are readily available from the commercia sector. The fuel
demand will be according to the different infrastructures and amenities in conjunction with the
operational hours of the backup generators. The following sections summarize the different fuel
demands along with aternative fuels.

Domestic Fuel
The project will require cooking fuel such as butane and propane for the individual development
units and restaurants. These fuels will be primarily used for cooking and heating and will be

stored using the recommended guidelines. Each will store these fuels at the back of each building
with the proper containment measures.
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The transportation of butane and propane will be the responsibility of the supplier, who will
follow the recommended guidelines for the transportation of Hazardous Materials. The supplier
will also be responsible for the refilling and/or replacement of any faulty or corroded container.
It is anticipated that the cylinders will range from 100 Ibs to 500 |bs.

Operational Fuel

The project will also require some fuel for the powering of the standby generator and for
emergency situations. The primary fuel that will be stored is diesdl fuel followed by some
gasoline fuel and these will be transported to the site by the company vessel and in small sealed
plastic containers not exceeding 50 gallons. Once at the site, the fuel will be pumped from the
containers to a standby [anker(dand taken to the fuel tank where it will be offloaded. It is
important to note that this action will be limited and carried out only for the standby generator.
Fuel will be stored in above ground storage tanks (See Fig. 3.6) not exceeding 500 gallons diesel
fuel and 250 for gasoline. These tanks will be enclosed in a reinforced concrete containment
wall. The containment wall will be constructed so as to hold 110% of the volume of the tank.
The handling of fuel will follow the standard protocol for the loading and unloading of fuel on
land and near a water body (See Table 6.14 and Section 6.5.5). The fuel supply will be managed
by Bellcan Eco Resort with the assistance of a designated fuel supplier. It is anticipated that the
fueling of boats will be done at either San Pedro or Corozal. In emergency cases, fuel will be
dispensed by a hand cranked system that will discharge fuel from the containers to the boat.

Fig. 3.6 Typical above ground storage tanks

The installation of the AST tanks will follow the environmental clearance process even though
the volume of fuel being stored is small. The containment structure will require inspection by
relevant authorities, including DoE and the National Fire Service (NFS). The transportation of
fuel will be the responsibility of the supplier and Bellcan Eco Resort, who will follow
recommended guidelines for the transportation of Hazardous Materials.
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