CHAPTER 2

PHYSICAL ENVIRONMENT

2.1 Project Siteand Zone of Influence

Caye Caulker is located in the lower northern portion of Belize, which is one of the fastest
growing regions of the country. Thisincrease is being fuelled by the rapid growth in the tourism
industry and its attendant need for a host of hospitality workers and services and the many
workers who are employed working on the various infrastructural projects.

Such an example is Caye Caulker and San Pedro which are naturally regarded as the cockpit and
engine of the Belizean tourism industry. In addition, the entire region including near shore and
island areas around the Corozal Bay continues to attract capital and new investments as
manifested in the free zone trade at the northern border and the many new tourism projects
planned or ongoing in Caye Caulker and San Pedro to name a few. These ventures provide
opportunities for new settlers, migrant laborers and service providers further fuelling the growth
of the northern portion of Belize.

For our purposes the zone of influence of this project can be defined in strictly economic and
physical terms as all those areas that are directly impacted by this project, or are likely to impact
this project in the future. To that end it includes all coastal settlements between Belize City and
the northern border and such offshore tourism hotspots as Caye Caulker and Ambergris Caye. It
is anticipated that as the northern coastal communities continue to grow, the water traffic
between San Pedro and those coastal communities will increase dramatically and create high
water movements around the project site.

2.2 Physical Description

The proposed development consists of various physica components that make up its natural
environment. These include geology, soil, and topography to name a few. These components are
an essential part in considering the overall development and its impacts. The following is a brief
summary of those components:

2.2.1 Geology of the Area

Belize is a tropical country with an extensive coastal area in the inland part with over 1,000
cayes and 125 miles of Barrier Reef. The cayes are islands and/or mangrove islands, that are
found between the mainland and the barrier reef, on the barrier reef, and on or within the barrier
reef perimeters of the off shore atolls. The cayes ranges in size from a few hundred feet to 25
miles long and 4 miles wide.

The Pelican Point Marina and Y acht Club project site is located on one of these cayes namely
Caye Caulker in the Belize District. The cayeis basically a sand bar over alimestone shelf.
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Underwater caves are found in the limestone. In front of the village, a shallow lagoon between 6
inches and 14 feet deep meets the Belize Barrier Reef to the east. In front of the village, the reef
is known as a dry reef with the reef exposed at the surface, while further north the reef is a deep
reef and lies under 8 feet of water. Towards the south, at the project site, the water level
gradually descends as one veers westwards.

A narrow waterway known as The Split divides the island in two. Some people state that The
Split was created by Hurricane Hattie in 1961 which devastated Belize City; however others
maintain that it is a man-made feature created by dredging. Though the feature could have been
created by any combination of natural and human causes, the lack of use of The Split by any
except small boats belies any motivation for dredging.

The natives claim that the hurricane first split the island but it was only afoot deep and as people
started getting bigger boats on the island, they decided to dredge it out to roughly 20 feet deep so
the larger boats could pass.

Geologic Age (New Geology Type) Soil Types (Soil Suite)

[0 Unknown (offshore) 0 Acidic Soils (Tintal)
[0 Recent Soils (Turneffe)

Published information on the general ground conditions around the cayes by C.G. Dixon (1956)
indicate that the cayes themselves are sand cayes and there are indications that these are at
present being actively eroded. Dixon describes the cayes in general to have been formed of sand.
These sand formations however, overlay flat-top limestone bedrock.

The Geological Map of Belize revised edition 2005 establishes the landform in Caye Caulker as
being Quaternary period sand bars, modern reef, calcareous sand and mud from the Holocene
(last 10,000 years) to present (See Fig. 2.1). Deposits of this age are a common occurrence close
to ground level, often forming soils that cover, unconformably, harder and older rock at depth.

The Quaternary (Pleistocene) rocks and modern sediments along the coast, and under water, are
the youngest cycle of deposition in Belize, and are represented largely by shallow-water, limey
sediments. Ambergris Caye and adjacent Cayes did not exist then as we know them today. Their
foundation of Cretaceous and Tertiary limestone is formed from the accumulation of shells and
reef debris like those being deposited today.

2.2.2 Topography

Caye Caulker is a smal limestone cora island off the coast of Belize in the Caribbean Sea
measuring about 5 miles (north to south) by less than 1 mile (east to west). Caye Caulker is
located approximately 20 miles north of Belize City. The proposed project site is located on the
south western-portion of the caye adjacent to the Caye Caulker Airstrip. Presently, the project
site has been cleared and leveled for construction.
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The genera contour of the area shows that the topography commences from a depth of O feet
near the shoreline to a maximum height of 2.5 feet throughout the property. This leveled contour
of the project site is as a result of previous land clearing activities. Forecasted activities include
elevating the land some 1-4 feet.

Past topographical data concluded that this area was somewhat similar to its present state when
compared to the neighboring topography and land properties. The area was aso conducive of
lush mangrove forest with perennia swamp lands. This particular contour remains flat
throughout the area.

The eastern portion of the island is more indicative of continuous wave action and sand
transportation dynamics. At this point, general topography is constant with a sand dune
formation that has evolved over the years. These dunes generally have a sharp crest that
gradually slope downwards as one goes inland.

2.2.3 Sail

The subsoil investigation was carried out on the site of the proposed development of the Pelican
Point Marina and Y acht Club. Probing were conducted on land at various strategic locations and
also carried out in the sea where the proposed marinais to be constructed.

This report describes the site investigation carried out at the site and presents technical
recommendations for the design of the structural facilities based on the findings, and aso of the
associated hazards such as hurricanes and seismic activity that can possibly be encountered at
this site.

The soils investigation for Pelican Point Marina and Y acht Club was carried out and supervised
by Mr. Alberto A. Rosado, a Civil and Structural Engineer assisted by two technicians in
February 2007.

The programme of probing was as follows:

BH#1, 2, 3,4, 5 February 2007

SB#1, 2, 3, 4 February 2007

Probes Numbers BH1, BH2, BH3, BH4 and BH5 were conducted on the property upon which
the resort development is being proposed. A development proposal was used to locate the probes

where the main building structures are being considered.

Probes Numbers SB1, SB2, SB3, and SB4 were conducted in the seaimmediately in front of the
property where the marinafor the resort devel opment is being proposed.

The equipment used for this investigation was a Mackintosh Probe manufactured by Engineering

Laboratory Equipment. The probe locations are indicated on the Probe Location Plan (See Fig.
2.2). A more detailed siteinvestigation is presented in Chapter 9 of this document.
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2.2.4 Seismology

The project is not located along any mgjor fault line or zone. The site is located northwest of an
unnamed Fault line that runs parallel to the eastern coast of the caye and Barrier Reef. Thisfault
line extends southwards from north Ambergris Caye all the way to Hicks Cayes and also parallel
to the reef. There have been no known epicenters around the project site (See Fig. 2.3).

For Belize, earthquake hazard increases steadily from the north of the country to the south as can
be observed in the Maximum Seismic Intensity in Belize (Fig. 2.4). Earthquakes that affect the
country of Belize occur in the Gulf of Honduras which is the plate boundary zone between North
America and the Caribbean. Belize, on occasion, would experience mild tremors as aresult. The
US Geologica Survey(s National Earthquake Information Center (NEIC) is responsible for the
tracking of al these epicenters and according to the NEIC, Belize would experience a 6.0
magnitude on the Richter scale subterranean earthquake in the ocean approximately every 8
years in the aforementioned fault between Hunting Caye and Puerto Cortez.

The geological faults near the Project Site along with the nearby epicenters of recent earthquakes
are presented in the Geological Fault Location Map (See Fig. 2.3). With this said, the project is
prone to seismic activity.

It is necessary therefore that the building be designed and constructed in accordance with the
Caribbean Uniform Building Code (CUBIC) or in accordance with any other Code or Standard
approved by the Government of Belize.

2.3 Marine Description

The proposed development consists of various underwater components that make up the natural
marine environment. These components are important in maintaining the stability of the marine
environment and are more susceptible to minor changes as opposed to land alterations. The
following is abrief summary of those components.

2.3.1 Oceanography

The area is most heavily influenced by both marine oceanographic process and land derived
influences. This was most aptly demonstrated by the high salinities of the area which ranges
from 30-36 ppt that were obtained during the surface water quality testing. Although the field
sampling events was by its nature brief in duration, the floral and faunistic components of the
area confirmed the high saline influences of the area.

Caye Caulker and in particular the project site is surrounded by the only single body of water
which is the Caribbean Sea. More aptly, the caye is located in the coral reef lagoonal system
which is located behind the Mesoamerican Barrier Reef System that has been designated as a
World Heritage Site. Other oceanographic components critical to the stability of the underwater
or marine environment involves the movements of currents as well as wind and waves.
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Fig. 2.3 Geological Fault Map of Belize
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Fig. 2.4 Maximum Seismic Intensity Map



