CHAPTER 7

SOLID WASTE MANAGEMENT

7.1 Introduction

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 1,839 persons could be on site, which
includes residents, visitors and boaters. 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 waste generated by these persons can sometimes run the full gamut, for this
reason, the proposed development will be required to implement a proper solid waste
management plan aimed at identifying the source and offering disposal dternatives. It is
important to note that all international waste will be handled and treated separately to avoid
contamination. This will be primarily for the marina section where it will be opened to service
international vessels.

7.2 \Waste Types

Generdly, there are different types of waste generated by the construction and operation of any
development. With this in mind, it is important to devise the proper mechanisms to sort and
categorize the solid waste. In sorting solid waste the devel opment intends to create a differential
system, assigning each class of solid waste to a different treatment category. The four broad
categories of solid waste are:

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

3. International Waste (Waste category 3)

4. Commercial Waste (Waste category 4)

7.3 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
category, land clearing activities along with construction supplies and works will be included to
account for the volumes of waste. It is the intention of developer to schedule the development in
phases according to the sales thereby minimizing the environmental impact related to this type of
activity. The following sections summarize the field and construction waste that can be produced
during the proposed undertaking.
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7.3.1Field Waste

Field waste will be primarily produced from the clearing of the land and mangrove forest to
subdivide the available land. This subdivision 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 especialy important considering that the land clearing process will
have a considerable footprint on the area.

It is anticipated that the footprint will compose of the roads, canals and individual residents and
that its calculated impact will be somewhere between 250 acres to 400 acres. The project will
consider the replanting of native trees and promote the development of small gardens for the
project.

7.3.2 Construction Waste

Normally, much of the construction waste is produced from the construction of the infrastructure
and individual resident homes. The Code of Covenants will be used to regulate the building
codes thereby [Mimiting[the classification of construction wastes. It is anticipated that much of
the individual homes will be constructed out of concrete thereby requiring large volumes of this
material. Wooden homes and infrastructure will also contribute to the construction waste.

It is commonly assumed in building construction that between 5-10% of all building materials
will eventually be discarded as waste and residents will normally allow for this. Beside the usual
scraps and discards common to construction sites generally, the development must also get rid of
wrappings and packing, which will be considerable given the amount of building materials and
furnishing which will be imported.

Construction waste will include pieces of concrete, wood ends, nails and other ferrous products,
casing materials, piping and wires among others. An average of 5-15 m® of compact waste
materials will be produced on average from each of the residents giving an estimated total
volume of between 2,150 16,450 m3 of discarded construction waste, which will be produced
over the life of the project. The remaining facilities including the marinas and other buildings
will probably produce another 100 -125 m3 of waste. Also additiona waste may be produced by
the further construction, alteration or additions of the individua residents as allowed under the
Code of Covenants signed between the developer and his clients.

7.4 Domestic Waste

As stated previously, the proposed project is expected to result in an increase in population
growth and hence solid waste generation. This is of course, considering that the development
will be a subdivision venture with a marina base component. This undertaking will therefore
require the installation of the required infrastructure and services that accompany such
development.

In considering the project design and layout, it is projected that a total of 1,839 persons will be
on site at 100 % occupancy rate.
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This rate is based on the subdivision lots that will be made available and considering that an
average lot will house about 4-6 souls as shown in Tables 5.1 and 7.2. In addition, the project
will have several employees and up to 50 transient visitors that may visit the area adding further
to the solid waste volume.

Considering the lack of data on the type and volumes produced by subdivision projects, the EIA
consultants have utilized solid waste production rates and types determined by the Belize Solid
Waste Management Project (BSWMP) for Belize Municipalities. With thisin mind, it is difficult
to predict how much waste will be produced by each resident, employee/staff and transient
visitor of the development. It is therefore suffice to mention that upper scale residents/tourists
consume far more processed goods, cleaning products and disposable goods (Conservation
International, 1999) than the local Belizean population.

In 1999, Stantec carried out the Belize Solid Waste Management Project in which it was
estimated that the average person in Stann Creek was generating about 3.3 Ibs/capita/day as
described in Table 7.1 below. This average is a bit above the normal tabulated average in which
only Belize City and San Pedro have greater generating rates. For the interest of the proposed
development, it is estimated that the average Palm Harbour resident will be generating at least as
much solid waste as the typical Stann Creek residents. This average is partly due to the tourism
growth presently being explored in the south.

Table 7.1: Estimated Solid Waste Generation for Belize Municipalities

City/Town Population Taonnnsuprﬁr Togzﬁer Ibs/capita/day
Orange Walk 13,483 6,365 17.4 2.8
Belize City 50,050 29,770 81.6 34
San Pedro 4,499 3,900 10.7 4.8
San Ignacio/Santa Elena | 13,260 7,104 19.5 2.9
Benque Vigo 5,088 2,080 5.7 2.5
Belmopan 8,130 3,510 9.6 2.6
Stann Creek 7,888 4,680 12.8 3.3
Dangriga 8,814 3,120 8.5 2.1
Punta Gorda 4,329 1,560 4.3 2.2

TOTAL 115,541 62,089 170.1 26.6
MEAN 6,899 18.9 3.0

Source: Stantec 2001, & CS0 2000

Based on the assumption that the extrapolated Stann Creek values will hold true for the
development, then one arrives at the following solid waste production capacities:

- Typica Estate Lots = 12 units - 3 rooms (72 person capacity)
- Typica Small Subdivision Lots = 22 units- 2 rooms (88 person capacity)
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- Typica Large Subdivision Lots = 37 Units [13 rooms (222 person capacity)

- Typica Canal Side Lots = 306 Units [12 rooms (1,224 person capacity)

- Typicad Commercia Lots =42 Units 4 wks/lots (168 workers/ capacity)

- Workers= 15 workers

- Transient Visitors = 50 visitors to the site, including from neighboring villages
Table 7.2 Projected Solid Waste Production volumes for Palm Harbour

No of Projected Solid | Projected Solid
Producers Lbs per Waste Waste
Type Facility in Capita per Production Production

Category | day (ppcd) per Day (Ibs) per week (Ibs)
A | Estate Lots 72 3.3 237.6 1,425.6
B | Large Subdivision Lots 222 3.3 732.6 4,395.6
C | Small Subdivision Lots 88 3.3 290.4 1,742.4
D | Cand SideLots 1,224 3.3 4,039.2 24,235.2
E | Commercia Lots 168 3.3 554.4 3,326.4
F | Employees 15 3.0 45 270.0
G | Trangent Visitors 50 3.0 150 900.0
Totals 1,839 6,049 36,295.2

As can be seen from Table 7.2 above, the residents of the development along with the employees
and transient visitors would be generating an estimated 6,049 Ibs. of solid waste per day and
36,295.2 |bs per week.

7.5 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 which has also not been serviced
at any other Belizean destination. With thisin mind, the international waste will primarily consist
of food tainted waste and clean waste.

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, Palm Harbour Development will provide the necessary
facilities for the collection, transportation and disposal of the solid waste generated by the
international water vessels.

7.5.1 International Waste Generation

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

Table 7.3 International waste generated by marine vessels

Solid Waste Gener ation

Boat L ength Slips Total Per son/ Factor
(feet) Boats Boat 3lb/p/day
30-50 300 300 2 600

50 100 100 6 600
100 10 10 12 120
Total 140 140 20 1,320

7.5.2 International Waste Classification

Solid 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 walkway. Each
location will have two containers which will be clearly marked for separation process.

a) Tainted Waste: When this waste is picked up by marina personnel at each finger
location it will then be stored in alarger container for incineration on site.

b) Clean Trash: This trash will be picked up by marina personnel at each finger location
and will then be stored in a larger container for disposal by a licensed contractor to
landfill or incinerated on site aong with the tainted waste.

7.6 Commercial Waste

For the purpose of this assessment, commercial waste will refer to all waste products produced
from the maintenace aspect of the proposed project such as machinery (mechanized equipment),
used tires, accumulators, used oil and grease and discarded e ectronic equipment among others.
Most transportation type waste will come from vehicles and boats. Used tires will be stockpiled
and recycled where necessary.

Used batteries and waste oil will be contained in the containment walls constructed for the fuel
tanks. These will be adequately stored and discarded by a certified disposal contractor for
recycling. Toxic waste is outright dangerous to human health and should only be handled with
specialized equipment and carefully disposed of far away from any inhabited area.

7.7 Solid Waste Disposal Alter natives
Disposing of the solid waste will be carried out 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 the residents will formulate a suitable disposal program as stipulated in the
management plan section further described in this chapter.

7-5



7.7.1 Field and Construction Waste

The field waste will be composed of largely organic matter that will ssimply be collected and be
burnt in piles at designated locations. This organic matter will mainly consist of trees, grasses
and shrubs that can be safely disposed of by the af orementioned alternative.

All inorganic construction waste produced at the site such as plasterboard, mortar, tiles will be
retired to the lower areas on the rear of the property as landfill. Wood pieces will be recycled as
will other materias that can find additional application around the site. Organic materials such
as wood that cannot be recycled further will be collected and burned in open air fires or given to
the communities as firewood.

7.7.2 Domestic Waste Disposal

This category will be produced by both the construction and operational phase whereby it is
estimated that between 75 -85 % of all the waste produced will fall into this category during the
operational phase. Although often overlooked, it is important to remember that the range of
domestic waste can run the full gamut of waste categories and therefore the term [domesticll
refers more to origin than to a specific waste category.

The development must ensure that domestic waste generated by the individual residents is sorted
out into appropriate groupings before disposal. To achieve this, waste must be stored in separate
containers depending on whether they are biodegradable, non-biodegradable or toxic and
properly labeled so that all conscientious individuals feel comfortable and encouraged in using
them.

The amount of this type of waste produced at the project site is expected to be between medium
and large given the size of the subdivision lots and the fact that much of the waste produced for
the residents will be international to local type waste.

7.7.2.1 Disposal Alternatives

Since much of the solid waste produced during the operation phase will be in this category,
finding an environmentally viable disposa alternative is important especially considering the
sengitivity and vulnerability of the shrimp farm. Moreover, this option can be implemented to
also include the shrimp farm making it a more economically viable alternative.

Due to the pre-existing conditions, the options for solid waste disposal are limited to three
options as listed below:

» Option A and B, on site disposal, and local dumpsite

¥ Option C, incineration and local dumpsite disposal

The solid waste is aso classified into groups mainly organic and inorganic, with inorganic being
combustible and non combustible.
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Table 7.4 summarizes the disposal aternatives for the subdivision project considering the
following elements:

[0 Thefirst option considered the disposal of the solid waste at a site within the project area.

[0 The second option was to consider the carting out of the inorganic (combustible/non
combustible) waste to the existing dumpsite after relevant approval and.

[0 The third option was to consider the incineration of the combustible waste and the
transportation of the non combustible waste to the existing dumpsite after approval by the

relevant authorities

Table 7.4 Domestic Waste Disposal Options

OPTION OPTION OPTION
A B C
Disposal Disposal Disposal

Option A isthe composting
of the organic waste and
disposing of theinorganic
(Combustible/noncombusti

Option B is the composting
of the organic waste within
the property, and carting
away the inorganic waste to

Option C is the composting of
the organic waste within the

site and incinerating
combustible  waste

of the
a a

ble) waste within a | theexisting dumpsite. designated location and carting
disposal site on the away the non combustible to
property. the dumpsite.

Composting in soils that
are high in salinity could
pose a problem to the
bacteria.

The compost would have
to be utilized within the
project site.

A disposa site on the
property for the inorganic
waste would contaminate
the site with pests and
diseases as well as the need
for adequate land. Water
contamination can aso
occur given the nature of
the shrimp farming activity
and fragility of the lagoon.

Composting in soils that are
high in salinity could pose a
problem to the bacteria.

The compost would have to
be utilized within the

property.

Disposal of waste a the
existing dumpsite would
incur additional operational
expenses. Moreover,
impacting a new site on the
property would threaten the
nature of the adjacent
operation.

Composting in soils that are
high in salinity could pose a
problem to the bacteria.

The compost would have to be

utilized within the site.

The proposed development

will install a low

volume

incinerator and will consist of

a two chambered,

diesel

operated unit with scrubber
capable of incinerating 220

Ibs/day or

100 kg/day of

waste. The incinerating of the

waste on site would

be the

safest way to dispose of the

combustible
especially the food
waste.

garbage
tainted

-7




7.7.2.2 Selection of the preferred option

The advantages and disadvantages for each option were discussed and anayzed by the EIA
consultants. Taking into consideration the fragility and ecological sensitive nature of the area and
of the shrimp farm, Option C was chosen. The analysis identified that it would be
environmentally and ecologically beneficial to compost the organic waste and to incinerate and
cart out the non-combustible waste. Figure 7.1 also shows the different waste transition sites.

The project will aso encourage the composting of its organic waste. The organic waste
generated by the project will basically consist of food scraps, grass and hedge trimmings and
clippings. The project will install composting bins to process the organic waste thereby
producing a rich source of nutrient for the existing landscape, especially considering that the
developer is an avid vegetable grower and gardener. The inorganic waste will be temporarily
stored on site and transported to the dumpsite as discussed further in the Chapter.

7.7.3 International Waste Disposal

All foreign vessels (yachts, catamarans, sailboats, houseboats etc) will be required to obtain
permission from the marina 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.

The proposed development will utilize the same low volume incinerator to incinerate al the
international waste and any hazardous waste produced by the project during its operation.
Disposal signs and notices will be placed aongside the marina entrance and finger piers for
collection and disposal. Also, a myriad of disposal signs will be placed throughout the marina
for the residents and transient visitors to see and be aware.

7.8 Typical Solid Waste Management Plan

The solid waste management plan for development will focus on the storing, collection, and
disposal of al the solid waste that is produced as a result of the construction and operation
phases. This program will implement and develop waste minimization strategies designed to
maximize the use of recyclable and reusable materials as well as to report the generated volumes
and its reduction schemes. Both local and international waste will be treated according to the
national laws.

With this in mind, the solid waste produced by the proposed project will be separated into
organic and inorganic with the inorganic being further separated into combustible and non
combustible. The following sections briefly describe the waste management plan.

7.8.1 Waste Minimization Strategies

Waste management by whatever means is an expensive proposition especialy given the nature

of the project and its location. The project proponent will bear this cost and therefore will
aggressively pursue other less expensive options as long as they are compatible with maintaining
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sound environmental practices. With this in mind, the proponent will resort to the new
terminology in waste management [the three Rs referring to Recycling, Reusing and Reduction.

These options are now examined in turn with a view of applying them to solving the expected
waste disposal problems of the site:

(i)

(i1)

(iii)

Reduction OThe project proponent will work with all the residents, transient visitors
and staff to create a hierarchy of waste management where simply reducing the
amounts of waste produced by these individuals should be a priority.

Reuse - Once materials for the project are bought they should be reused as many
times as possible. There are many opportunities for reusing products and most of
them include simple substitution practices.

Recycle [OMany of the items utilized by the residents and staff will have some degree
of recyclability. These include aluminum materias, glass and plastics as well as
garden waste. Composting kitchen waste is another example where useful products
can be obtained for gardening, soil conditioning etc from waste which would
otherwise be discarded. In Belize there are established business operations that will
take paper cardboard and metal waste for recycling into useful products. Used tires
can be recycled and used for barriers or as plant pots.

7.8.2 Domestic Waste Minimization Volumes

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 to be
produced during the construction period.

Table 7.5 Waste Reduction Yield for Palm Harbour Development

Solid Waste Volume Waste

Composition Per centages Generated Composition | Minimization
(Ibs) (Ibs) Strategy

Organics 60 3,629 | Composting
Plastic 5 302 | Recy/Incin
Paper 20 6.049 1,209 | Comp/Incin
Glass 5 ' 302 | Recycling
Metal 5 302 | Landfill/Recy
Other Waste 5 302 | Landfill/ Incin
Total 100% 6,049 6,049

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
was well. The end result of the composting process is a rich fertilizer that can be added to the

landscape.
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In considering the final volume after management, it can be deducted that the waste
minimization strategy can reduce the waste volume considerably after composting from 6,049
Ibs to 2,420 lbs a day. In theory, the weekly volume can be from 36,295.2 Ibs (36.3 yd®) to
16,940 Ibs (16.9 yd®). Considering also the volume of the waste to be composted the project will
utilize a composting system (Annex 1X) with a processing capacity of 40 [1200 pounds per day
of biomass per system. This system is idea considering the current national occupancy rate of
Belize.

7.8.3 Solid Waste Collection

The solid waste generated on site will be divided into two sections as described in Section
7.7.2.2. Garbage receptacles will be placed at strategic locations for the collection and storage of
garbage. This will be especially important in considering the marinas and its related activities.
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 project establishments will be collected on a regular basis and
temporarily stored in the utility zone. The marina waste will also be collected on aregular basis
but much more with new arrivals and when requested. 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. The precise collection days will be finalized after discussion
with management and staff, and will be determined by the demand needs.

7.8.4 Educational and Sensitization Program

The Solid Waste Management Program for the proposed project will also include an educational
and sensitization component 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 adynamic and continuous effort in achieving the programis 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.

7.9 Reporting Requirement and Compliance Monitoring

All pertinent and relevant information will be made available to authorities such as the Solid
Waste Management Authority (SWMA), Ministry of Health (MoH), and the Department of the
Environment. Palm Harbour will ensure that contractual obligations, if any, are fulfilled at all
times, and any guidelines and the monitoring of these guidelines and practices will be done
internally, wherever possible. Any gross violations requiring notification to the enforcement
authorities will be done as soon as possible, if necessary.
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Fig. 7.1 Solid Waste Transition Site
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