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GLOSSARY OF TERMS

Algae: one celled or many celled plants that have no root, stem, or leaf system.
Avifaunal: Pertaining or relating to birds
Bathymetry: depth profile of the ocean bottom or seafloor.

Beach: sediment seaward of the coastline through the surf zone that isin transport aong the shore and within
the surf zone.

Bedrock: the solid rock that underlies loose material, such as soil, sand, clay, or gravel.
Benthic: pertaining to the ocean bottom or seafloor.
Benthos: the forms of marine life that live on the ocean bottom or seafloor.

Biogenic Sediments. sediments containing materials produced by plants or animals such as corals, shell
fragments and tests housing diatoms and radiolarians.

Biomass: total weight of the organismsin a particular habitat, species, or group of species.
Canal: astrip of watercourse that is used by the residents to access their lots viaa marine vessel

Coast: a strip of land that extends inland from the coastline as far as marine influence is evidenced in the
landforms.

Coastline: landward limit of the highest storm waves’ effect on the shore.
Coliform: type of bacteria found in faeces

Construction: excavation, movement of earth, erection of forms or structures, or similar activities at a
development or project site.

Developer: see Proponent

Disposal: the discharge, deposit, injection, dumping, spilling, leaking, or placing of any waste into or on any
land, water so that it may enter the wider environment, including ground water sources.

Effluent: water discharged from a development into receiving water body or the environment otherwise.

Estuary: the mouth of a river valley, or a bay or lagoon receiving freshwater, where marine influence is
manifested as tidal effects and increased salinity of the freshwater.

Euryhaline: pertaining to the ability of a marine organism to tolerate a wide range of salinity.

Eutrophication: elevation of nutrient content of water through input of fertilizers, feca materials and
domestic effluents

Fauna: animals.
Fecal: of or related to faeces.



Fetch: area of the open ocean over which the wind blows with constant speed and direction thereby creating
awave system.

Flora: Pertaining or relating plants.

Geogenic Sediments: sediments derived from non-living or inorganic sources such as silicate sand.
Geology: The scientific study of the origin, history, and structure of the earth.

Groundwater: water below the land surface in azone of saturation.

Habitat: a place where a particular plant or animal lives generally refers to a smaller areathan environment.

Inlet Canal: a series of canals linked to a primary canal. These are often used for residential and recreation
purposes.

Intertidal Zone: lies between the high and low tide extremes and can be divided into a high tide zone which
is mostly dry and covered by the highest high tide but not the lowest high tide, the middle tide zone exposed
and covered equally by all high tides and exposed during al low tides, and the low tide zone which is mostly
wet and covered during the highest low tides and exposed during the lowest low tides.

Lagoon: abody of water separated from the sea by a bank or coral reef: Also the region between a shore and
abarrier reef or inside aring of islands composing an atoll.

Land reclamation: dredging to mine sand, clay or rock from the seabed and using it to construct new land
elsawhere. This is typically performed by a cutter-suction dredge or trailing suction hopper dredge. The
material may also be used for flood or erosion control

Littoral Forest: low-lying coastal forest impacted by tidal influence.

Littoral Zone: aso known as the foreshore or intertidal zone, lies between the high and low tide extremes.
Macroalgae: algae that project more than 1 cm above the substrate, such as Dictyota spp., and Halimeda
SPp.

Mangal: a swamp dominated by mangroves.

Mangroves. collective term used for range of salt-tolerated inter-tidal plants found throughout the tropics
and within latitude of 20° north and south of the equator.

Marina: A boat basin that has docks, moorings, supplies, and other facilities for small boats, yachts and
cabin cruisers.

Marina Slips: A docking place for a ship between two piers.

Neap Tide: tide of minimal range occurring when the moon in quadrature, or its 1% Quarter and 3" Quarter
Phases.

Near shore Zone: the seaward zone from the shoreline to the line of breakers.

Pelagic Environment: the open ocean environment which is divided into a neretic province with water
depths 0 to 200 m and the oceanic province with depths greater than 200 m.

Pelagic Organism: free-swimming or floating biota that live exclusively in the water column, not on the sea
floor or ocean bottom.



Permitting Agency: a Government Agency responsible for issuing permits to allow various aspects of a
development to proceed within the context of the Laws of Belize.

Permit: authorization, license, or equivaent control document issued by an Agency of the Government of
Belize to implement various aspects of a development.

Point Sour ce of Pollution: any discernible, confined, and discrete conveyance, including but not limited to
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal
feeding operation, vessel or other floating craft from which pollutants are or may be discharged.

Pollutant: any dredged spoil, solid waste, incinerator residue, sewage, garbage, chemical waste, hedt,
industrial, domestic, municipal or agriculture waste discharged into the environment.

Primary Productivity: the amount of organic matter organisms synthesize from inorganic substances within
agiven volume of water or habitat in aunit of time.

Proponent: developer proposing a particular project.

Red List: Catalogue of Threatened Species compiled by IUCN.
Residents: Locals or community members of a development, housing project etc.

Riprap (also known as rip rap, rubble, revetment, shot rock or rock armour) is pieces of rock or other
material used to armor shorelines or stream banks against water erosion. Riprap reduces water erosion by
resisting the hydraulic attack and dissipating the energy of flowing water or waves.

Salinity: a measure of the quantity of dissolved solids in ocean water: it is expressed in part per thousand by
weight after al carbonates have been converted to oxide, the bromide and iodide to chloride, and all the
organic matter oxidized.

Sessile: attached to the bottom or to rocks, pilings, etc. and unable to move.

Sewage: any human body waste and the waste from toilets and other receptacles intended to receive or retain
body wastes that are discharged into the environment.

Sand: particle size ranging from 1/16 to 2 mm: It pertains to particles that lie between silt and granules on
the Wentworth Scale of grain size.

Sanitary Landfill Site: a facility at which municipal, industrial wastes and hazardous wastes are applied
onto or incorporated into the soil surface.

Shore: the section of land seaward of the coast: This extends from the highest level of wave action during
storms to the low water line.

Shoreline: the line marking the intersection of the water surface with the shore: It migrates up and down as
thetiderises and falls.

Silt: aparticle size ranging from 1/128 to 1/16 mm: It is intermediate between sand and clay.

Spring Tide: tide of maximum range occurring every fortnight and coincides with when the moon is new
and full respectively.

Sublittoral: seabed below the low tide mark.

Suction Dredges
These operate by sucking through a long tube, like some vacuum cleaners. A plain suction dredger has no
tool at the end of the suction pipe to disturb the material.



Supralittoral Zone: thisisthe backshore environment above the spring high tide line and is only covered by
water during storms and heavy sea states.

Tide: periodic rise and fall of the ocean surface and connected bodies of water resulting from the unequal
gravitational attraction of the moon and sun on different parts of the earth.

Tidal Range: the difference in height between consecutive high and low water: The comparison may also be
aday, month or year.

Tidal Period: elapsed time between successive high or low water.
Topography: the physical shape of the land surface.
Transect: aline or narrow belt used to survey the distribution of organisms or substrate across a given area.

Wave: a disturbance that moves over or through a medium with a speed determined by the properties of the
medium.

Wave Height: vertical distance between a crest and the preceding trough.
Wave L ength: horizontal distance between two corresponding points on successive waves such as from crest

to crest.
Water shed: The region draining into ariver, river system, or other body of water.



GLOSSARY OF ACRONYMS

AST: Above ground Storage Tank

BAS:. Belize Audubon Society.

BWSL: Belize Water Services Limited

BEL : Belize Electricity Limited

BESST: Biologica Engineered Single Sludge Treatment
BSWM P: Belize Solid Waste Management Program
BODs: 5 days Biologica Oxygen Demand test

CEQ: Council of Environmental Quality

CITES: Convention on the International Trade in Endangered Species of Wild Flora and Fauna
CSO: Central Statistical Office, See SIB

CZMALI: Coasta Zone Management Authority and Institute.
ECP: Environmental Compliance Plan

ElA: Environmental Impact Assessment.

DoE: Department of the Environment.

GoB: Government of Belize.

GPS: Global Positioning System

IMO: International Maritime Organization

IUCN: International Union for the Conservation of Nature.
NEAC: National Environmental Appraisal Committee
NEMO: National Emergency Management Organization
NFS: National Fire Service

NGO: Non-Government Organization.

MoH: Ministry of Health

MSL: Mean Sea Level

SIB: Statistica Institute of Belize



TSS:. Tota Suspended Solids
SWMA: Solid Waste Management Authority
WTS: Waste Transfer Site

TOR: Terms of Reference



PREFACE

The proposed Palm Harbour project is aresidential based development aimed at attracting the foreign retired
population. This EIA submission is comprised of two important components aimed at summarizing the
impacts and describing the document in an expansive narrative. The narrative consists of the immediate
project concerns which are supported by a number of annexes that in principle provide further details to the
issues covered.

The main narrative is broken down into a number of interrelated chapters that were developed based on the
project TOR outlines. The main narrative begins with the project description and the physical environment in
which the project will be located. Thisis an important component in any EIA asit allows the reader to get an
understanding of the overal project development and related infrastructura components along with a
description of the environmental setting in which the project will be located. Furthermore, these two sections
serve as an introduction to other linked documents such as Chapters 3, 4,5,6,7 and 8.

Chapters 9 and 10 are focused on the geology of the project site and the dredging/excavation activities that
are scheduled to take place. These chapters are probably one of the most important sections of the document
whereby the dredging activities and dredging volumes are discussed in detail in conjunction with the project
devel opment.

Chapters 11 and 14 are focused on the description of the social assessment and the related socio-economic
impacts or spinoffs that the project would have with the surrounding communities and neighboring proposed
projects including the adjacent shrimp farm operation.

The orientation of the document changes in Chapter 12, which is focused on the disaster and contingency
plans that can and would be incorporated in the event of an accident, incident of natural disaster.

Chapter 13 summarizes the history and archaeologica finds (if any) of the project site. This chapter also
intends to set guidelines should any artifact of archaeological importance be found during the construction
phase. Chapter 15 sets out the subdivision component and how the development would consume the utilities
from a subdivision standpoint.

The most substantive part of the document deals with the magnitude and scope of the impacts and
aternatives arising from the proposed schedule of activities for the development. This is described in
Chapters 16 and 17 of the document and entails a detailed description of the potentia impacts and the
proposed mitigation measures designed to reduce or ameliorate the impact.

The overal document was prepared with the fundamental view of understanding the project and its
anticipated impacts on the receiving environment. Care was taken in obtaining the necessary information to
satisfy the project’s TOR and the overall intentions of the developer to exercise his right to develop his

property.



EXECUTIVE SUMMARY

Project L ocation

The proposed subdivision project owned by Herman Haney isto be located west of the Sapodilla Lagoon and
east of Haney Shrimp Farm. Thislocation is just south of Sittee Village and north of the Placencia Peninsula.
The project site lies on some 434 acres of land and entails lagoon frontage.

The project site is dominated to the east by a mixed variant of mangrove scrubs and to the west by a stretch
of lowland broadleaf forest. The property is a part of a larger area of land owned by the developer. The
project site consists of 21.3 % of the total land area (2,040 acs). Presently there is no development on the
project site, nor isthere a history of any development that may have been pre-existing.

Access to the site will be facilitated by the construction of an internal road network that will be linked to an
improved and upgraded shrimp farm road. This road access will pass through the shrimp farm and will be
lined with royal palms, respective of the project name. Servicing of these roads outside the development can
be accessed via the Southern Highway.

Project Background

Palm Harbour is a proposed retired residential and marina devel opment that will be carried out in two phases
with subsequent sub-phases. The marina component will include the construction of a 105.5 acre marina (
areaincludes 37.88 acres of property to be excavated) which will provide berthing access for the residents as
well as for the visiting population.

The berthing will be facilitated by 15 to 19 marina piers which will have a wide access for the small
motorized/battery powered vehicles. In addition, the project will incorporate the required services and
amenities such as a fuelling station, wastewater and potable water services, boat maintenance yard and a
commercia zone for semi commercial businesses.

The proposed residential subdivision lots will vary in size and cost and include 306 Canal side lots, 12 Estate
Lots, 42 Commercia lots and 37 large and 22 small subdivision lots. The canal side lots are expected to have
canal frontage which will be constructed as part of the dredging/excavation process.

The Palm Harbour residential and marina components have been designed to accommodate 1,839 persons of
whom 50 are transient visitors and 15 workers. Almost all of these workers are to be Belizeans.

Included in the project proposa will be the dredging/excavation of an access channel, lagoon frontage and
boundary canas with their respective inlet canals. It is anticipated that this activity will yield about 5.5
million cubic yards of spoilswhich will be used to reclaim the land.

In addition, the project will attempt to facilitate recreational activities such as sport fishing, boating,
kayaking, tours to the cayes and reef, etc. It is required that al the prospective land owners will abide by a
Code of Covenants.

The Utility Zone will house the energy generation facilities, potable water storage, sewage treatment plants,
and solid waste temporal transition site. The developer will install these required infrastructures in order to
operate safely and efficiently.

The primary source of energy for the subdivision project is to be from diesel generators that will be
supplemented by the future connection to the national grid. Potable water for the project will be extracted



from an existing well. Solid waste will be managed by a separation process with the organic being used as
compost and the inorganic combustible waste incinerated.

Project Rationale

The proposed venture is as aresult of the declining market value of the shrimp industry. This project plansto
utilize prime recreational land in order to attract the retired foreign population. The project proponent plans
to recelve some investment return to subsidize the shrimp farm operation.

This diversification is first of its kind and if the shrimp market price decreases, other farms may follow suit
in the tourism industry.

Potential Project Impacts

The environmental impacts arising from the project were both ecological and socia in orientation. The am
of the project developer is to develop the PaAm Harbour into an environmentaly friendly development by
planning around and utilizing the existing resources.

The project activities that are likely to give rise to some environmental impacts of note are the land clearing,
dredging/excavation and reclamation operations, the generation of domestic effluents and solid waste as well
as energy generation and marinarelated activities.

Land Clearing Process

Potential impacts arising from the land clearing process includes the alteration of the habitat causing possible
reduction in abundance of species. The project site intends to preserve a buffer zone which includes the
lowland broadleaf forest strip found on the north north-western portion of the project site.

The use of re-vegetation, landscaping and buffer zones and reserves will be done to increase habitat value of
the disturbed site. The movement of residents and transient visitors will be by an improved and upgraded
access road as well as by adredged marina and access channell

Dredging Requirements and Volume

It is anticipated that an estimated 5.5 million cubic yards of material will be dredged (See Figure 9.4). Of this
volume, it is estimated that the access channel will produce 93,323 cubic yards of material whilst the marina
itself will generate 1.3 million cubic yards of material (See Figure 9.4). The Sapodilla Lagoon/ Cabbage Haul
Creek dredging activities will yield an additional 2.9 million cubic yards. Finally the inlet canals along with
the boundary canals will generate an additional 1.2 million cubic yards of material. These dredging volumes
are modest given the scale of the lagoon bed to be excavated relative to the wider Sapodilla Lagoon.

Potential impacts related to this activity are varied and a number of measures will be implemented to mitigate
the issue. The primary turbidity and sedimentation impacts arising as a consequence of the dredging activities
scheduled to be undertaken in conjunction with the currently proposed project are moderate in scope. The
secondary impacts have been assessed as ‘minor’ at their most severe; thisis related to the limited dredging
volumes, the modest sensitivity of the area, and the dredging methods and associated protocols to be applied.

In relation to the latter, a cutter-head dredge and excavators will be applied, this is to be accompanied by
sediment curtains. Additional mitigative measures will also be applied such as dredging in calm lagoon-states
only, and suctioning the dredged area of mobile sediments on adaily basisto curtail re-suspension and the re-
broadcasting of sediments

Water and Wastewater

It is anticipated that 86,540 gallons of water will be required daily at full operation and occupancy of the
project. It is also anticipated that 70 % of the demand will be converted to wastewater or 60,578 gallons a



day. Water for the project, as mentioned previously, will be extracted from an existing well and pumped to
the project site where it will be stored in ground tanks.

Wastewater and sewage derived from human activities are to be treated through the use of a secondary
treatment technology in the form of a *BESST’ Treatment Plant. The technology implemented will reduce
the mgjor pollutants such as the macro-nutrients (nitrates and phosphates), anmonia, as well as Total
Suspended Solids (TSS) and Biochemical Oxygen Demand (BOD) to levels where they do not pose a threat
to the integrity of the environment.

The collection and treatment system is divided into smaller zones with various pumping stations. Thiswill be
able to facilitate growth without having to purchase a big treatment plant from the beginning. The post-
treated effluent from the BESST Treatment Plant, is to be stored and used for irrigation and fire-fighting
processes.

Solid Waste

Solid waste management will entail the regular collection and disposal of garbage generated on site. Garbage
will be separated into organic (biodegradable), inorganic (non-biodegradable) and international food tainted
waste. The latter two will be disposed by incineration.

Energy

The energy requirements for the proposed project are expected to be mainly for residential (domestic) and
marina operation purposes. As mentioned previously, energy will be produced by generators that will work
continuously. Energy will be required to power domestic appliances, project infrastructure as well as marina
based infrastructure including maintenance equipment.

The environmental impacts related to the energy generation will be minima as modern mitigation
technol ogies can be adapted to suit the equipment. Site selection and equipment placement will, however, be
an issue to consider when devel oping the Utility Zone.

Marina Related Activities

It is anticipated that the marina activities will be limited in scope and includes the fuelling of vessdls,
providing water and wastewater services, solid waste collection and disposal and vessel maintenance.

These services will be provided via a service station located in the extreme north-east corner of the project
site whereas the boat maintenance area will be situated on the extreme southeast corner of the project site.
These two areas along with the marina piers will provide all the marina requirements for the retired residents.

Potential impacts related to the activity include the enclosed containment structure that will be provided to
carry out the boat maintenance activity. Moreover, while refuelling and boat servicing, impacts relating to
fuel spills and bilge/wastewater spillage can arise. Mitigation measures include the use of a certified
attendant trained in these sort of activities and the use of spill control kits at key areas.

Social Related Impacts

The proposed Palm Harbour subdivision is expected to be completed within 4 years and at its inception and
throughout the life of the project, create long-term economic employment and investment opportunities for
the area, the region, and the country on awhole. The proposed undertaking will result in increased population
growth, increased visitation to the site, and an increase in the temporary and full time labour force.
Conclusions

The proposed residential development intends to attract the retired foreign population by offering varied
sized lots at affordable rates. It is the intention of the developer to incorporate the marina and canal



component as an added attraction to facilitate the sale of the lots without jeopardizing the major components
of the environment.

Ovedl, this residential project is a diversification undertaking by the developer aimed at subsidizing his
ailing shrimp farm operation, afirst of its kind for shrimp farmers.



