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1. Executive Summary

Executive Summary
Objectives and Basic Principles
The objectives and basic principles that were to guide the Eastpoint Planning Study were outlined in the Terms of
Reference (ToR) as follows:
The objective of the Planning Study is to carry out an analysis of the planning, environmental, and ecological
impacts of two scenarios of project development at Eastpoint (the 45% and 55% Development Plans).
The scenarios are based on the agreement between the Government of Curacao and Maal.
In both scenarios the main touristic, residential, and recreational development will be located mainly along the
south coast of Eastpoint. An estimated 10,000 or more residential units (houses, condominiums, and
timeshare units) and 2,000 to 3,000 hotel rooms are anticipated, as well as a large golf course and two
marinas.

Phase 1 Deliverables
The Phase 1 deliverables as outlined in the Terms of Reference are as follows:
An analysis of the land use as described in the two scenarios from a planning / development perspective
Recommendation for a development scenario of 45%, 55%, or more than 60%
The impact on the environment and ecological systems of the land use as described in the two scenarios
Recommendations for sustainable development and protection of the environment (water use, sustainable
energy sources, protection of ecosystems)
All of these deliverables are included in the final report.

Project Approach
The project was approached according to the following sequence of steps:
Site visits
Research and review of existing literature and academic papers on the environment and ecology of Eastpoint
2TGRCTCVKQPQHVJGŐ'PXKTQPOGPVCNCPF'EQNQIKECN#UUGUUOGPV4GRQTVőCPFVJGŐ+PHTCUVTWEVWTG#UUGUUOGPVCPF
5WUVCKPCDKNKV[4GRQTVő
Preparation of the Site Analysis
Evaluation of the two previous 45% and 55% Development Plans using the reports, the Site Analysis, and the
RNCPPKPIVGCOŎUGZRGTVKUGKPNCPFRNCPPKPICPFTGCNGUVCVGFGXGNQROGPV
Preparation of both Environmental Principles and Development Objectives that inform the proposed Zoning
Plan
Preparation of Preliminary Zoning Plan, evaluation of pros and cons, and preparation of the final Zoning Plan
Preparation of Recommendations for Sustainable Development

Environmental and Ecological Assessment
International (Langan), a member of the planning team, conducted an Environmental and Ecological Assessment of
Eastpoint.
Natural and cultural (historic) resources were evaluated relying on a variety of literary references, professional
experience, interviews with the current landowner, and a multiple site visits by members of the planning team,
including Langan natural resources professionals. The assessment identifies many of the natural resources present
on the approximately 4,400 hectares (10,872 acre) of Eastpoint, including geologic features and watersheds; inland

and non-tidal surface water features and wetlands; tidal waters; vegetative communities; wildlife, rare plant and
animal species and their habitats; and cultural resources.
The environmental and ecological investigation found that:
)GQNQIKECNN[VJGUKVGŎUDGFTQEMKUEQORTKUGFQHDQVJDCUCNVCPFNKOGUVQPGHQTOCVKQPU6JGNKOGUVQPG
composed of ancient coral reefs is subject to the development of caves, sinkholes and disappearing streams,
all of which were found to occur onsite.
There are four main watersheds on the site that drain to two large off-site bays, on-site lagoons, Fuik Bay, or
the Caribbean Sea. With some exceptions these watersheds are densely vegetated, and thus stable, with
minimal soil erosion.
There are numerous intermittent streams, gullies, and washes, water flows mainly during the wet season.
Watercourses are dry for much of the year. In the lower elevations some stream channel erosion was noted
in field observations. In areas above limestone formations disappearing streams were encountered.
Freshwater and non-tidal wetland features were noted in field observations, generally along some of the
riparian corridors and in lower elevations where drainage can become impounded prior to reaching the sea.
Within the sea that wraps around Eastpoint on the northeast and south coasts are offshore coral reefs. The
Curaçao Marine Park was established to protect the sensitive coral reefs along the south coast. Outside of
the Marine Park the reef extends around Oostpunt and along the north coast.
Three large, shallow lagoons and Fuik Bay occur along the south coast, while unvegetated tidal flats and
mangrove swamps occur in shallow tidal areas along sheltered portions the coast.
Vegetatively the site is stable and several different vegetative communities have developed following the
historic agricultural use of the land. Most existing vegetative communities are being taken over by acacia, a
pioneer species that may impact diversity and the quality of wildlife habitat.
Some rare and endangered plant and animal species identified by various international organizations have
been found on Eastpoint.
Caves have formed in the steep limestone escarpments along the north coast, and bats roost in two of these
caves.
Cultural resources in the form of historic plantation manor houses and associated buildings and stone walls
QEEWTQP'CUVRQKPVCPFRTQXKFGCPKORQTVCPVNKPMVQ%WTCÁCQŎUJKUVQT[CPFRCUVEWNVWTG6JGUKVGOC[EQPVCKP
additional historic and prehistoric sites and / or artifacts.

Infrastructure Assessment and Sustainability
The program for this study was future development on Eastpoint of 10,000 or residential units, 2,000 ŋ 3,000
hotel rooms, a large course, and two marinas. This program was updated after the preliminary Zoning Plan was
completed, and densities were applied to the land areas of various EOP zoning categories. The final development
program for the purposes of the study is 18,834 residential units, 2,400 hotel rooms, three golf courses, and two
marinas.
The infrastructure assessment focuses on major utility and transportation infrastructure and their ability to serve
future development of Eastpoint.
The sustainability portion of the study recommends potential strategies that can be employed in parts of, or
throughout, Eastpoint property during future development.
The studies presented in this report began with desktop research, a three-day tour of the Eastpoint property and
adjacent lands, and interviews with utility companies and government officials. Following the collection of the
background information, analyses and calculations are presented to estimate the order of magnitude demands on
the infrastructure services.

Infrastructure
Infrastructure addressed in the report include 1) water supply, 2) electric power supply, 3) telecommunications
services, 4) gas service, 5) solid waste collection and disposal, 6) wastewater treatment and disposal and 7) traffic
generation and transportation systems. The collected information and completed analyses suggest that:
Water supply, telecommunications, and solid waste collection and disposal services on the island are capable
of providing services to the future Eastpoint property developments.
Electric power supply on the island is growing in capacity and may be able to continue to produce additional
power ahead of the future development schedule on the Eastpoint property.
Gas supply is not available in a centralized distribution manner today and no plans are known to exist for the
near future. Bottled gas can be used in future Eastpoint development as it is throughout Curacao today.
Wastewater treatment and disposal will likely need to be handled within the Eastpoint property by new
wastewater collection, treatment and disposal facilities constructed with the future developments.
Significant additional traffic volumes will be generated by the development of Eastpoint. The traffic analysis
UWIIGUVUVJCVVJGVYQRTKOCT[TQWVGUHTQOVJGŐTKPIőVQ'CUVRQKPVUJQWNFDGYKFGPGFHTQOVYQVQHQWTNCPGU
for their entire length in order to provide the required traffic capacity at the time of full build-out, which is
likely to be many years in the future. With the traffic study under way for the Caracas Baai Weg solving the
existing congestion problems on this route can contribute to traffic capacity for Eastpoint. Mass transit
strategies such as buses and water taxis should also be considered to reduce the use of private vehicles on
the roadway systems located outside Eastpoint.
Sustainability
The sustainability study provides discussion and analysis of several potential best practices that may be
implemented as part of future Eastpoint development to reduce some of the infrastructure demand. Areas of
sustainability that are discussed include water; electricity generation and renewable energy; telecommunications;
solid waste; wastewater; alternative transportation; and stormwater systems.
Sustainability by area is summarized as follows:
Water. Current technology and best practices provide many methods to reduce water usage such as a) using
advanced plumbing fixtures that utilize less water, b) planting drought tolerant landscaping species, c) using waterefficient drip irrigation systems to minimize loss to evaporation, and 4) using recycled waste and reclaimed treated
wastewater for non-potable uses such as irrigation and car washing.
Electricity generation and renewable energy. The climate and geography of Curacao (including the Eastpoint
property) are favorable to wind energy production, especially along the northern coastal areas. Solar energy can
be employed on individual buildings, but is not considered a cost efficient alternative to wind and traditional
energy sources at this time. Solar energy production is bulk quantities may become more cost effective and
competitive several years from now. Waste to energy production solely within the limits of Eastpoint is not
foreseen as a cost effective source of power, however the solid waste generated can contribute to a larger plant
located elsewhere in Curacao.
Telecommunications sustainability can be achieved through increasing the percentage of underground facilities that
are less likely to require repair and maintenance due to weather damage.
Solid waste generation can be reduced through established recycling and composting programs. The benefits
include reduction of truck traffic collecting solid waste and hauling it to the landfill, extended lifespan of the landfill
and actual economic benefits from the re-use of recycled materials or compost.
Wastewater treatment plants can be designed to produce treated effluent that can be distributed back to
properties for use as irrigation supply and other non-potable uses.

Alternative transportation and mass transportation methods can be encouraged. The benefits include less roadway
congestion from private vehicles and air pollution, both producing valuable improvements on the quality of life for
the Eastpoint developments and those located outside Eastpoint property.
Stormwater Best Management Practices (BMPs) can be implemented to maintain and enhance the natural
ecosystems as well as reduce the demand on the potable water supply systems. Rainwater harvesting can be
implemented on an individual property or building basis or in wider district applications. Porous pavements and
rain gardens can benefit communities by reducing runoff, which results in less soil erosion, a reduction of sediment
deposition in water bodies, and greater groundwater recharge, which contributes in turn to a healthier ecosystem.

Preliminary Development Plan Evaluations
Based on the site visits, review of the Environmental and Ecological Assessment Report, and preparation of the
Site Analysis, the planning team was able to review and evaluate the two previous 45% and 55% Development
Plans included in the ToR. Following are the general comments that arose from review of those plans:
.QYGTGNGXCVKQPUCTGV[RKECNN[ōPQP-XKGYŎ\QPGUPQVYGNNUWKVGFHQTTGCNGUVCVGFGXGNQROGPV
Mountain peaks, crests, and ridgelines should be kept in their natural state, and development should be
avoided in these areas.
While the mountain peaks, crests, and ridgelines should be kept in their natural state, some of the lower
GNGXCVKQPUQTCTGCUDGNQYVJGRGCMUETGUVUCPFTKFIGNKPGUECPDGWUGFHQTōNKOKVGFKPUGTVUŎQHOKPQTNCPFWUGU
*QVGNUUJQWNFDGŐENWUVGTGFőVQUQOGGZVGPVUKPEGVJG[VGPFVQRNC[QHHCPFEQORNGOGPVGCEJQVJGTYKVJ
guests at one hotel also using many of the food and beverage venues and amenities of the others.
Hotels must have a beach, whether natural (at sea level) or man-OCFG GNGXCVGFQXGTVJGŐKTQPUJQTGő 
No homes or residential products should be directly accessed off of the primary collector road.
Retail, entertainment and tourist venues should be located near the hotel(s).
Main road(s) to the hotels and other destinations should be as direct as possible, avoiding conflict with the
residential communities.
)QNHEQWTUG U UJQWNFDGŐNKPMUőV[RGEQWTUGUYKVJHCKTYC[URNC[KPIQXGTRQTVKQPUQHPCVWTCNVGTTCKP
There should be no development within, and minimal disturbance of, major drainage corridors.
Open space / conservation area should, as much as possible, be contiguous, with minimal road crossings.
New agricultural uses should be placed in the lower elevations of the site.
Agricultural land should be contiguous and have a separate access from the resort roads and access points.
The project should be phased in such a way as to avoid new construction conflicting with initial phases.
The planning team also reviewed the two plans in detail. The comments from that review are specific to the
plans, and provide less guidance to the proposed Zoning Plan; therefore the comments are not listed in this
Executive Summary, but are instead contained only in the main body of this report.

Environmental Principles ŋ Step 1 ŋ Exclude Sensitive Areas
The planning team developed a series of environmental principles that would guide and inform the proposed
<QPKPI2NCP6JKUYCUCŐHKTUVUVGRőGZGTEKUGVJCVGZENWFGFUGPUKVKXGCTGCUHTQOFGXelopment, so that their natural
values and characteristics could be maintained. The principles are listed in detail in the body of the report.

Development Objectives ŋ Step 2 ŋ Guidelines for Development
The planning team also developed a series of development objectives that would guide and inform future
FGXGNQROGPVCPFVJGRTQRQUGF<QPKPI2NCP6JKUYCUCŐPGZVUVGRőGZGTEKUGVJCVUGGMUVQTGCNK\GVJG
development potential of Eastpoint for Curacao and which also complements the environmental principles. The
objectives are listed in detail in the body of the report.

Site Analysis
Site visits were made by members of the planning team February 8 ŋ 11, March 26, and April 2. The Site Analysis
and scientific reports outline the physical conditions found on site that will affect the development potential and
therefore the Zoning Plan. The Site Analysis and scientific reports also outline sensitive environmental areas and
issues that must be considered in the preparation of any development scenario.

Proposed Zoning Plan
6JGIQCNQHVJG'CUVRQKPV2NCPPKPI5VWF[YCUFGXGNQROGPVQHCRTQRQUGF<QPKPI2NCPVJCVDCNCPEGUVJGUKVGŎU
environmental and ecological features with the development objectives. Only when the environmental and
ecological features were understood, and after articulation of Environmental Principles and Development
Objectives, did the planning team begin work on a preliminary Zoning Plan.
The plan which resulted from the subsequent round of refinements is the proposed Zoning Plan. The summary of
land uses follows, with the plan and more detailed summaries included in the body of the report:
Developable Land
Urban (Stedelijk Woongebied). This is the largest zoning classification on the plan, accounting for 1,156
hectares (26.2%) of the total area. This allows for higher residential density on the higher elevations providing
scenic water-oriented views.
Tourism (Toeristisch gebied). All of the Tourism zones have been located along the southern coast, which is
the most valuable real estate on Eastpoint. This accounts for 276 hectares (6%) of the total area. This also
includes 20 hectares of water with limited development; this accounts for approximately 5% of the total site
area.
Tourism Support (Toeristisch gebied met beperkingen) (golf). This classification allows for the development
of golf courses and support facilities (clubhouse, golf course maintenance areas, etc.) only.
Rural Habitation (Landelijk woongebied). This classification provides for lower density residential products
and support facilities. Most of the Rural Habitation has been located in the lower elevations of the site and
along the western property edges. The value of this real estate will allow for lower densities and provide a
more affordable housing product for project residents. It accounts for 353 hectares (8%) of the total area.
Rural Habitation (wind farm) (Landelijk woongebied met beperkingen). This designation is for use as a wind
farm only.
Agriculture (Landbouw). There are two Agricultural zones designated on the plan ŋ one in the lower
elevations near Landhuis Klein Sint Joris (72 ha) and the other at Landhuis Fuik (67 ha).
Main Roads (Hoofdwegen). The Zoning Plan shows a major road system with a 40 meter right-of-way
(r.o.w.) that provides multiple entry points, direct access to the high-density development along the south
coast, and internal loops for flexibility and efficient traffic distribution. The roadway shown makes up 125
hectares (3%) of the total site area.
Non-developable Land
Conservation. The Conservation area is the largest Non-Developable zone on site. It accounts for 1,335
hectares (30.3%) of the total site.

Park. A Park location has been designated to encompass the highest peaks and crests of Seri Grande and
Seinpost. It contains 65 hectares (1.5%) of the total site area.
Open Lands. These areas have been designated as Open Lands, which ensures that they will remain green in
perpetuity. The Open Lands make up 548 hectares (12.5%) of the total site area.
Water. There are six lagoons located on Eastpoint ŋ Fuik Bay, Lagun Blancu, Awa Blancu, two linear lagoons
along the lower center of the south coast, and Awa di Oostpunt at the eastern tip of the site. These waters
make up 81 hectares (1.5%) of the total site area.
In summary, the Zoning Plan provides a huge area of Non-Developable land totaling 46.1% of the overall site area
of Eastpoint! In doing so, it also maintains all of the natural systems and environmental areas present on the site. In
fact, it adds to these CTGCUD[RTQXKFKPIPGYōNKPMCIGUŎVQEQPPGEVGZKUVKPIGEQNQIKECNCTGCUCPF1RGP.CPFUVJCV
create visual relief between newly designated development zones.
This leaves 53.9% of the site designated as Developable Zones. This is a bit deceiving in that four of the eight
Development Zones are, for the most part totally green. The Tourism Support zoning is for golf course
development only (6%). The Rural Habitation Support zoning is for wind farms only, which contain little or no
building coverage and are thus almost totally green (1%). The Agriculture zoning will be mostly plant material with
UQOGUOCNNUWRRQTVDWKNFKPIUCICKPCNOQUVVQVCNN[ITGGP  (KPCNN[VJGEQNNGEVQTTQCFTQYŎUCTGOGVGTUKP
width but are anticipated to have only half of that area paved (1 ½% of the 3% total). Add all of this to the Non
Developable percentage and the total green area will be almost 58% of the overall site. In addition, of the
TGOCKPKPIQHVJGōVTWGŎ&GXGNQROGPV<QPGUKVECPDGGUVKOCVGFVJCVCRRTQZKOCVGN[ 30% of these areas will
be left as lawns, gardens and other pervious surfaces. The result means that perhaps 72% of the site will be left as
green, pervious open space ŋ an astounding commitment to the environment of Eastpoint that also balances the
financial realities of development with the physical capacities of the land.

Conclusion
QHVJGNCPFKUFGUKIPCVGFKPVJG<QPKPI2NCPCUŐ0QP-FGXGNQRCDNG.CPFő %QPUGTXCVKQP2CTM1RGP.CPFU
and Water).
The Zoning Plan respects the natural systems and environmental areas present on site. In fact, it adds to these by
ETGCVKPIPGYŐNKPMCIGUőVQEQPPGEVGZKUVKPIGEQNQIKECNCTGCU
6JGTGOCKPKPIKUŐ&GXGNQRCDNG.CPFő*QYGXGTVJKUKUCDKVOKUNGCFKPICUHQWTQHVJGGKIJVNCPFWUGUCTG
mostly oTRCTVN[ŐITGGPő 6QWTKUO5WRRQTV IQNH 4WTCN*CDKVCVKQP5WRRQTV YKPFHCTO #ITKEWNVWTGCPF4QCFU
which will be partly green).
Approximately 72% of the site will therefore remain undeveloped and green, which is a remarkably high
percentage and high level of commitment to the environment.
The Zoning Plan balances the financial realities of with the physical capabilities of the land.

2.Environmental and Ecological Assessment
Report

EXECUTIVE SUMMARY
As a member of the planning team assembled by the Executive Council of the Government of
Curaçao, Langan International (Langan) conducted an environmental and ecological assessment
as part of the Eastpoint Planning Study for the development of Eastpoint, Curaçao. This report
has been prepared in conjunction with the Infrastructure Assessment and Sustainability Report,
also prepared by Langan. The findings of the assessment are provided in this Environmental
and Ecological Assessment Report.
For this Environmental and Ecological Assessment, both natural and cultural (historic) resources
were evaluated relying on a variety of resources including literary references, professional
experience, interviews with the land owner, and three separate site inspections by members of
the planning team, including natural resources professionals. The assessment identifies many
of the natural resources present on the approximately 4,400 hectare (10,872 acre) Eastpoint
property, including geologic features and watersheds; inland/non-tidal surface water features
and wetlands; tidal waters; vegetative communities; wildlife, rare plant and animal species and
their habitat; and cultural resources. The general locations of the resources are provided in our
report as Figure No. 4, qNatural Resources Constraints 0apr.
In summary, our investigation found that:
1) Geologically the siteps bedrocN is comprised of both basalt and limestone formations. The
limestone, composed of ancient coral reefs is subject to the development of caves,
sinkholes and disappearing streams all of which were found to occur onsite.
2) There are four main watersheds on the site which drain to either two large, offsite bays,
onsite lagoons and Fuik Baai or to the Caribbean. With some exception these watersheds
were found to be densely vegetated and thus stable with minimal soil erosion.
3) There are numerous intermittent streams, gullies, and dry washes on the property where
water flows mainly during the wet season. The watercourses are dry for much of the year.
In the lower elevations some stream channel erosion was field documented. In areas
above limestone formations, disappearing streams were encountered.
4) Freshwater and non tidal wetland features were field documented generally along some of
the intermittent streams and in lower elevations near the south coast where drainage
becomes impounded prior to reaching the Caribbean.
5) The Caribbean Sea borders Eastpoint to the south, east and northeast. Valuable and
relatively pristine coral reefs fringe the southern coastline. The Curaçao Underwater Park,
along the south coast, was established to protect the sensitive coral reefs.
6) Three large, shallow lagoons and Fuik Bay exist along the south coast. Unvegetated
mudflats and mangrove swamps occur in several shallow tidal areas along sheltered
portions of the coast.

iii

7) Vegetatively the site is stable with several different vegetative communities having
developed following the historic agricultural use of the land. Most existing vegetative
communities however have become overtaken with an aggressive and very invasive plant
species (Acacia) which threatens diversity and the quality of wildlife habitat.
8) Rare and endangered plant and animal species identified by various sources are found on
Eastpoint, many of which appear to be flourishing.
9) Caves have formed in the steep limestone escarpments along the north coast where bats
roost.
10) Cultural resources in the form of historic plantation manor houses and associated buildings
occur onsite which provide an important link to Curaçaops past. 2ne is the current
residence of the land owner and two are ruins. Additional points of interest are either
confirmed or are potential prehistoric sites, archeological zones and maritime sites.

iv

1.0

INTRODUCTION
Langan International, LLC (Langan) has prepared this Environmental and Ecological
Assessment Report as part of the Planning Study being completed for the preparation
of a zoning plan of Oostpunt (Eastpoint), Curaçao. The Planning Study is sponsored by
the Executive Council of the Government of Curaçao. The objective of the Planning
Study is to carry out an analysis of the planning, environmental, and ecological impacts
of two scenarios of projected development of Eastpoint. The two scenarios include a
45% and 55% development plan of the approximate 4,400 hectare (10,872 acre) site,
and, subsequent to those two analyses, development of a third plan with 60% or
greater development.
This report is intended to provide an overview of existing ecological resources onsite
based on a site inspection of the Eastpoint property completed on 8-10 February 2011
and a review of available literature and mapping resources for the property.

2.0

SITE LOCATION AND DESCRIPTION
The subject property (the Site), known as Oostpunt, (or Eastpoint), is comprised of
approximately 4,400 hectares (10,872 acres) of privately owned property situated on the
eastern end of the Island of Curaçao (Figure 1). The property represents approximately
10 percent of the total surface of the island and is largely uninhabited and undeveloped.
The property is bounded to the north, east, and south by the Caribbean Sea and to the
west by residential development, roads and undeveloped properties (Figure 2).
Eastpoint consists of 5 former plantations that have been acquired by the property
owner (the Maal Family) successively over different generations. The former plantations
include Klein Sint Joris, Oranjeberg, Fuik, Duivelsklip, and Oostpunt. The property has
been in its present ownership organization since circa 1872.
The property varies in elevation from approximately 90 meters (295 feet) on top of Seru
Grande in the south central portion of the site, down to sea level along the coast.
Various ridges and bluffs are present throughout the site presenting dramatic landforms
and changes in elevation that ultimately slope down to the coastline (Figure 3).
The property contains a variety of surface waterbodies including lagoons and bays along
the coastline, identified as Fuik Bay, Lagun Blanku, Awa Blanku, Awi di Oostpunt, and
St. Joris Bay; inland wetlands and intermittent stream corridors; tidal wetlands and
mudflats situated near bays and inlets. Rock outcrops, escarpments, bluffs, and

1

limestone cliffs with caves are encountered throughout the sites interior.
Approximately 23.5 linear kilometers (~14.5 miles) of shoreline form the north, east, and
southern perimeter of the site (excluding bays and lagoons) (Figure 4).
3.0

Natural Resource Assessment
The following is a natural and cultural resource assessment conducted by Langan based
on data gathered from several sources. These sources include, but are not limited to; a
three day site inspection conducted between February 8 and 10, 2011; site inspections
on 26 March 2011 and 2 April 2011; a nocturnal bat survey; geological publications; plant
and wildlife field guides; threatened and endangered species listings from various
sources; historic and updated topographic and aerial mapping; internet based resources;
scientific articles; and data provided by local environmental organizations. A list of
references referred to in this report is provided in Section 5.0. The general locations of
natural and cultural resources are shown on Figure 4.
This assessment is meant to provide aid to the Eastpoint Planning Committee in making
recommendations for the Eastpoint Planning Study on amending the Island
Development Plan as it relates to Eastpoint.
3.1

Geology
The Caribbean island of Curaçao is part of the Leeward Antilles chain of islands,
a geologically complex area off the coast of northern Venezuela. The island and
its geology were formed by the convergence of the Caribbean and South
American tectonic plates. (Case, 1984) The collision and subsequent uplift
resulted in the folding, faulting and metamorphism of the islandps bedrock,
which is composed predominantly of extruded volcanic lavas and crystalline
basalt and diabase of the Curaçao Lava Formation. The plate collision has folded
the approximately 16,000 foot thick stack of basaltic bedrock into the two
mountainous areas at the northwest and southeast ends of the island. The
Curaçao Lava Formation is the oldest rock unit on the island and overlain by
younger sedimentary rock units.
The Knip Group lies in unconformable contact with the Curaçao Lava Formation
basalts and is composed of inter-layered, deep water, silica rich sands, silts and
clays. The Middle (or Midden) Curaçao formation was deposited on top of the
Knip Group and is found predominantly in the narrow center portion of the island.
The sedimentary rocks of the Middle Curaçao formation consist of generally

2

coarse grained, shallow water marine sediments, including conglomerates,
sandstone, siltstone and shale.
The youngest formations on Curaçao are the limestone, dolomite and sandstone
of the Seroe Domi Formation, which are composed of ancient coral reef and reef
debris. The Seroe Domi Formation overlies the Middle Curaçao rocks and is
located near the coastline but further inland. The geologically youngest
limestones are found along the coast. Limestones comprise about one-third of
the island bedrock. Limestones were affected by the uplifting forces which
formed Curaçao, but were not folded.
The coastal limestones are characterized by a series of depositional and erosion
terraces formed by the rising sea level at the end of the last Ice Age. Three
distinct terraces are recognized along the southern coast and five along the north
coast. Figure 5 depicts the general geology of Curaçao.
Local Geology Conditions
The Site is situated at the eastern end of the island. Here the Seroe Domi
Limestones lie in direct contact with the basalt bedrock. The contact may be
depositional or the result of faulting. The basaltic bedrock dips seaward at low
to moderate angles.
The limestone/dolomite units are subject to the
development of karst. Karst is a landscape shaped by the dissolution of
limestone or dolomite, characterized by features of weathering and erosion in
the subsurface. These features include caves, sinkholes, disappearing streams
and subsurface drainage. Onsite, a 500(+) meter wide limestone qbenchr forms
the northeastern coast line and steep limestone escarpments/cliffs parallel the
northeastern and southern coastline. In several locations, caves have formed in
the limestone cliffs, mainly along the eastern escarpment.
Although not encountered during our field investigations, fossil deposits are
common and are said to occur in the limestone bedrock of the Serpi Mainshi and
Seru Blanku formations, found in the east coast mesa. Other notable geologic
features include the island and peninsulas of Sint Joris Bay in the northern
portion of the site; Duivelsklip, Piedro Boca and Seru Prekstul in the south; and
the limestone cliff formation/escarpment running parallel to the northeastern
shoreline.

3

Hydrogeology
In general, the groundwater resources on the island of Curaçao are limited and
of poor quality. (van Sambeek, 2000). This is due to the islandps semi-arid
climate and the interaction of the groundwater with surrounding seawater.
Groundwater is generally brackish and its quality is further impacted by the
effects of agricultural, industrial and domestic waste water discharges. As a
result, desalinization of seawater provides the vast majority of the potable water
supply used by the islandps population.
The most productive aquifers on Curaçao occur within the weathered basalts
and other volcanic and crystalline igneous bedrock which comprise the largest
part of the island bedrock. While water bearing zones are also present in the
sedimentary Midden Curaçao and Knip Formations, yields are variable; the
formations are not consisted as important aquifers. The basalts have no primary
porosity. Limited groundwater storage and movement occur within the fractures
and weathered zones. Rather than an island-wide or regional groundwater flow
system, groundwater flow occurs within isolated fracture zones/systems, where
the water table is determined by the geometry and hydraulics of the individual
fracture systems. The limestone units, which occur across the narrow mid
section and surround the coastal portion of the southern half of the island as well
as minor portions of the northern half, are highly permeable with karst fabric
development in many areas. In some locations, the limestone was deposited on
the crystalline igneous bedrock. In other places, alternating layers of sand and
clay underlie the limestone and form small aquifers. When located near the
coast, these small aquifers contain brackish groundwater or seawater.
Rainwater is the main source of groundwater recharge across the island.
Groundwater is obtained from wells, both dug and drilled. Rainfall runoff is
captured locally and utilized directly or allowed to infiltrate into the ground by
small dams known as qfahas.r
3.2

Watersheds
Hydrologically the Eastpoint property is divided into four major watersheds
which are further discussed below. The watershed boundaries shown on Figure
6 are approximate and while suitable for this assessment should be more
accurately refined upon completion of a site specific topographic survey. The
breakdown of watersheds was based on onsite surface drainage contribution to

4

key significant on and offsite surface water resources prior to draining to the
Caribbean. The Eastpoint property is essentially undeveloped and thus all
watersheds are relatively stable with the exception of the minimal erosion
occurring where drainageways pass beneath (or over) existing dirt roads.
3.2.1

Sint Joris Bay and Klein Sint Joris Watershed
Located in the extreme northern portion of the property, the rolling
terrain in this area is primarily stable grassland. Lower elevations and
drainageways are vegetated with scrubby woody vegetation. This
watershed ultimately discharges to Sint Joris Bay, a large tidal bay at the
northern boundary of the site. Minimal urban development is found
around Sint Joris Bay, including the majority of its watershed.

3.2.2

East Coast Mesa Watershed
At lower elevations, this watershed is comprised of an extensive, flat,
limestone qbenchr adjacent to the Caribbean Sea. To the north, the
bench is approximately 500 meters wide, delineating the coastline in an
East -Southeast direction for approximately 12 kilometers. The elevation
of the bench here is generally around 5.0 meters. At Oostpunt and
around Awi di Oostpunt the bench broadens out to approximately 2,000
meters wide and 3,000 meters long forming the tip of the island.
The limestone bench is comprised of a sparsely vegetated stoney plain.
It terminates to the east at the edge of the sea and to the west by a
steep cliff formation or escarpment. The crest of the escarpment varies
in elevation but is up to 30 meters high in the northern section. The
escarpment forms the eastern boundary of a mesa, which increases to a
maximum elevation of approximately 55 meters above sea level. With
Serpi Mainshi at the north end and Seru Blanku at the southeast end, the
mesa, (a flat-topped hill or plateau with steep sides), extends landward in
some places up to 2,000 meters(+) terminating to the west at another
escarpment which forms the watersheds western boundary. The
watershed boundary in the north and south is defined by a cliff formation
that forms the western edge of the mesa.
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Three subwatersheds, or valleys occur in the mesa plateau. Surface
water is likely evident in some of the watercourses in these valleys for
prolonged periods during the rainy season and following heavy rainfalls.
The subwatersheds, or valleys are depicted as the north, central and
southern valley on Figure 6. They have drainage areas averaging 120
hectares. Field observations of the central valley during the month of
February 2011 confirmed surface water in the main watercourse draining
the valley. However, no surface outlet was observed. Surface drainage
percolated into the sandy alluvium prior to reaching the eastern
escarpment, a testament to the Karst landscape. During the rainy season
and following heavy rainfalls this stream probably carries surface runoff
through a gap in the escarpment, where it ultimately makes its way to
the east toward the Caribbean Sea.
A similar observation was
encountered for the northern valley, and, like the central valley, no
surface drainage was observed east of the escarpment, although a dry,
eroded channel clearly drains the valley in an easterly direction.
At the extreme southeastern end of the watershed, at Oostpunt, the
broad limestone bench leads to an expansive, seasonally flooded tidal
flat. This low lying qpanr is near the lagoon Awi di Oostpunt but no
surface connection was observed to the sea or the lagoon. Extended
periods of flooding occur in this pan as evidenced by the presence of
mangroves and other wetland associated plant species and debris
recently deposited along a high water mark. Flooding here is due to
mainly heavy runoff during storm events. The occasional, seasonal storm
surge from the Caribbean may also contribute to the hydrologic regime of
the low-lying wetland. As mentioned, no surface connection to the sea
was observed. Drainage of the area appears to occur predominantly
through direct evaporation and evapotranspiration.
3.2.3

High Desert Watershed
This watershed occupies the smallest area of the property. Its vegetative
community is predominantly grassland on some of the highest elevations
onsite (el 90.0 meters +). Drainage of this watershed is via a second
order tributary which collects and discharges drainage from several
smaller, tributaries. These streams collect surface runoff and discharging
groundwater mainly occurring during the rainy season. The main
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tributary drains westerly to the property line shared by private residential
lots.
During our field inspection in February 2011, flowing water was observed
in the main tributary. It is likely that fringe wetlands occur adjacent to the
tributary where it flows through topographically flatter land. This tributary
is densely buffered along much of its length with woody vegetation. The
high desert watershed drains through the residential development and
the Santa Barbara Plantation property to the west of the site and
ultimately drains into either Fuik Bay or Spanish Bay (a.k.a. Spaanse Baai).
3.2.4

Southern Valley Watershed
This is the largest watershed on the site and it is generally defined by the
High Desert and the East Coast Mesa Watersheds to the northwest and
east. Several intermittent tributaries carry drainage from the higher
elevations to the south where the runoff slows and is seasonally
detained in the lower elevations behind the sheer walls of a limestone
escarpment (Duivelsklip and Preachers Pulpit), which impede drainage
especially during the rainy season. This bottleneck in the watershed
causes the accumulation of water and periodic flooding in the valley north
of the escarpment. Surface drainage through the escarpment is
accomplished via surface flow at two locations. The first occurs through
a relatively narrow gap to the southwest near qPreachers Pulpitr. Here
water flows through the gap, draining through to the former salt pan.
Surface drainage to the Caribbean is now intermittent. During low flow
periods freshwater from the watershed does not appear to reach the sea
and is instead detained behind a series of manmade stone dams
associated with the salt ponds.
To the southeast the watershed drains through a broad gap in
Duivelsklip, ultimately discharging into Lagun Blanku and Awa Blanku.
The lower elevations of the Southern Valley Watershed are typified by
low topographic relief, slow discharge rates and dense thorny, scrub
vegetation. The lower elevations are prone to flooding during rainy
periods. Standing water and saturated soils were observed north of the
Duivelsklip and Seru Prekstul (Preachers Pulpit) and it is expected that
freshwater wetlands occur in this area.

7

3.3

Inland, Surface Water Features
3.3.1

Streams
Surface drainage of stormwater runoff and groundwater discharge is
accomplished by the dozens of large and small watercourses that
traverse the site. Situated in the many valleys found onsite from the
higher elevations to the bottomlands, these watercourses are
intermittent and flow only during and after significant rainfall events or
during prolonged periods of rainfall. The locations of the identified major
water courses are shown on Figures 1, 4 and 7.
Typical of arid climates and shallow depths to bedrock, the normally dry
intermittent streams in the higher elevations of the site swiftly carry
runoff from the steeply sloping landscape to the lower elevations onsite.
Flash flooding and extended periods of flooding are typical. Eroded
channels that likely convey water after major rain events were observed
during our site visits.
Due to the steep topographic relief, the
watercourses in the higher elevations are unlikely to contain or carry
water for any significant period of time following rain events. Water is
swiftly discharged to lower flatter land or enters groundwater via
sinkholes.
Runoff carried by streams gathers in the lower elevations of the Southern
Valley Basin. This detained runoff remains for extended periods. While
infiltration and evapotranspiration contribute to draining this lowland, the
watershed is drained by watercourses that breach two gaps in the
southern escarpment, one west of Duivelsklip and one west of Seru
Magasina. These streams feed the former Salt Ponds and Langun
Blanku features to the south, mainly during the rainy season when
significant flows occur. Flowing surface water was observed in both of
these watercourses during our February 2011 site visits. However, we
did not observe a surface connection to the sea at the Salt Pond site.
The main collector stream in the high desert watershed drains to the
west to either Fuik Bay or Spanish Bay. Flowing water was observed in
this stream during our February 2011 visit.
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The north, central and southern valleys of the East Coast Mesa
watershed each drain to a collector stream within each respective valley.
Surface water flow was observed in the central valley collector stream;
however, when this water reached a flatland near the top of the eastern
escarpment it infiltrated into the gravelly, alluvial substrate instead of
following through a gap in the escarpment. While drainage through the
gap was not observed during our visit, it is clear that surface drainage
through the gap occurs during the wet season, as evidenced by an
eroded, outlet stream channel to the east and evidence the dirt road is
overtopped during heavy rainfall. This watercourse is identified as Roi
Hundu on the Site Location Map, Figure 1.
The interior of the northern and southern valleys of East Coast mesa
watershed were not inspected during our site visit. We anticipate that
the streams in these valleys have drainage characteristics similar to those
of the central valley (i.e. disappearing streams). All three valleys have
streams which outlet to the east of the escarpment. Although dry during
our site visit, each qoutletr stream channel is highly eroded.
Most of the streams onsite are buffered, or protected by riparian zones,
or corridors of varying widths. A riparian corridor is a unique plant
community growing near a stream, lake, lagoon or other natural body of
water. Riparian corridors along the streams onsite provide a variety of
important functions including, but not limited to:
x
x

Preserving water quality by filtering sediment from runoff before it
enters the stream
Protecting stream banks from erosion

x
x

Providing a storage area for flood water
Providing habitat for fish and wildlife

x

Preserving open space and aesthetics

In this report, the terms riparian corridor and riparian zone are used
interchangeably.
3.3.2

Open Waters
There are few open, freshwater ponds or impoundments onsite. Where
they do occur they are the result of human interventions. On the Klein
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Sint Joris Plantation area in the northern portion of the property several
water control structures, including earthen dikes were constructed to
control and detain runoff for agricultural purposes.
The Salt Pond area was constructed in the 18th Century for commercial
salt production by allowing sea water to flood the ponds. Today there is
no direct connection to the sea and inundation by freshwater occurs
behind the several stone (a.k.a. coral) dikes/walls. Surface water appears
to remain for extended periods in each of the Salt Pond impoundments.
A freshwater pond was observed in the southwestern portion of the
Southern Valley Watershed. This pond was identified as Pos Manzarella
on an old topographic map (Werbata map) prepared in the early 20th
century. Unfortunately a copy of this map was not available for inclusion
at the time this report was prepared. On Figure 1, it is shown as Pos
Mansalina. The pond is situated along one of the main drainage ways
prior to its traversing the gap between Duivelsklip and Seru Prekstul
(Preachers Pulpit) and entering the Salt Ponds.
3.3.3

Freshwater Wetlands
Freshwater wetlands are present along many of the stream corridors
(i.e., riparian zones) onsite. These riparian wetlands are mainly wooded
and occur where the topographical relief is minimal. These riparian
wetlands are important as wildlife habitat and for maintaining base flows
in the streams as well as maintaining a hydrologic input to downslope
wetland areas. The wetlands have formed as a result of surface water
flow, flooding and in some instances elevated groundwater.
Scrub-shrub freshwater wetlands were observed during our February
2011 inspection in the lower elevations of the Southern Valley
Watershed. Wetlands here appear to be inundated during and following
rain events for extended periods of time.
The full extent of the wetlands onsite (i.e. total areal coverage) is
unknown. Approximate locations are provided on the attached Figures 4
and 7. These wetlands are important as wildlife habitat, important for
groundwater recharge, and in maintaining base flows in streams in lower
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elevations. They are also important as sediment and nutrient sinks and in
slowing runoff and reducing erosion.
3.4

Tidal Waters
3.4.1

Coral Reefs/Caribbean Sea
The Caribbean Sea, is the dominant factor influencing the formation of
Oostpunt. The northern coast of Oostpunt has been shaped by the
erosive forces of wave action. The same holds true for the southern
coast although the wave action here is less dramatic.
The Caribbean Sea however, is the ultimate recipient of activities
occurring on land. Its marine resources including, but not limited to the
ecologically, diverse coral reefs, are highly sensitive to sedimentation,
changes in water quality and light penetration.
Curaçao is well known for itps coral reefs. The beaches on the south side
contain many popular diving spots. A feature unique to diving in Curaçao
and Bonaire is that the sea floor drops off steeply within a few meters of
the shore, making the reefs easily accessible for divers and snorkelers.
Strong current, high waves and lack of beaches make the northern coast
dangerous for swimming and diving. The southern coast is very different
and offers remarkably calm waters throughout the year, with numerous
bays and inlets.
According to the author of a qbookletr prepared to solicit private
donations to purchase and preserve the Eastpoint property, qalong the
entire area (of Eastpoint) coral reefs are found, which due to the absence
of development on land and their upcurrent location from any form of
development, are among the few reefs in the Caribbean that actually
grow.r
(Vermeij, undated, and unsubstantiated by any scientific
citations). The reef at Awa Blanku is often used as a control site for coral
studies. The reef is separated from the lagoon, Awa Blanku, by both a
low barrier beach and by the offshore waters between the beach and the
reef. Coral cover is high (50-70%) with Acropora spp. In shallower water
and large Montastrea colonies in deeper water (Van Veghel, 1997).
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The location of the reef along the south coast, from the inlet to Fuik Bay
to Oostpunt, is shown on Figure 4. The reef location is based on the
mapping provided in van Duylps 1985 report titled qATLAS of the Living
Reef of Curaçao and Bonaire (Netherlands Antilles). We are unaware of
any more recent mapping of the coral reefs in this area, and therefore it
is not clear to what extent the nature or extent or quality of the reefs may
have changed in the subsequent 25 years.
The coral reefs along Curaçaops south coast and in particular, along
Oostpunt have been subject of many scientific studies for decades,
mainly due to the relatively pristine nature of these reefs, relative to
many other Caribbean Islands. While reefs have been mentioned along
the north coast of Curaçao, no mapping or specific studies were
encountered during this study period.
The health of coral reefs can be adversely affected by impaired water
quality resulting from increased sedimentation and siltation and dissolved
nutrients and chemicals carried in stormwater runoff and sanitary sewage
discharge from developed areas. It is anticipated that stormwater runoff
resulting from any development of the Eastpoint property will be
captured and reused, either for irrigation, infiltration, or other gray water
uses. Therefore assuming such measures are implemented, adverse
impacts to water quality would not be anticipated with the development
of portions of Eastpoint. Additional factors impacting reefs include
decreased light penetration and direct physical impacts such as from onetime events such as ship grounding, dredging or channelization or from
repeated events such as boat anchorage.
To better protect the biologically diverse and yet rapidly becoming rare
ecosystem an underwater park was established along the southern
coast. Established in 1983, the Curaçao Marine Park, (Curaçao
Underwater Park) stretches from Breezes Hotel west of Jan Thiel Bay to
Oostpunt and includes some of Curaçao's finest reefs as well as a
number of shipwrecks, some dating back almost 100 years. The seaward
boundary of the park is the 60-meter depth contour and on the shore side
the boundary is the high-water mark. The Park covers a total surface area
of 600 hectares (1482 acres) of reef and 436 hectares (1077.4 acres) of
inner bays.
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The Marine Park is an unofficial or qpaperr park at the moment, not
being officially designated a park by local law. A new marine protection
law is in the making at this time, which, if passed, will designate an
official Marine Park for Curaçao with the same model as the Bonaire
Marine Park. (Carmbi.org)r
However, the coral reefs of Curacao are protected by law, pursuant to
article 2 of the Ordinance of the Executive Council of the Island Territory
of Curacao on the protection of reefs (in Dutch: Rifbeheerverordening
Curaçao AB 1976 Nr 48) it is forbidden to cut, break or remove coral from
coral reef formations in Curacao waters.
Further the marine environment of Curacao is protected by law as the
Cartagena Convention and the SPAW protocol and the Biodiversity treaty
are in force on Curacao which treaties are incorporated in the National
Ordinance on principles of preservation of and protection of nature (in
Dutch: Landsverordening grondslagen natuurbeheer en bescherming PB
1998 Nr 49) , the Cartagena Convention and the SPAW protocol are also
incorporated in the National Ordinance on maritime management (in
Dutch: Landsverordening maritiem beheer PB 2007 Nr 18)
Carmabi (Caribbean Research and Management of Biodiversity) has
managed the qpaperr marine park since 1983 and engages in several
activities such as promoting awareness for marine protection, conducting
marine research and monitoring, and protection in itself. The government
is not paying for these endeavors. They are completely supported by
donations and sponsoring. The approximate boundary of the underwater
park is shown on Figure 4.
3.4.2

Lagoons
A lagoon is defined generally as a comparatively shallow salt or brackish
body of water separated from the deeper sea by a shallow or exposed
barrier beach, coral reef or similar feature. The site contains four such
named features, all along the southern coast of Oostpunt. These are Awi
di Oostpunt at the extreme eastern end of Oostpunt; the closely
associated Awa Blanku and Lagun Blanku; and Fuik Bay. There are two
additional smaller, linear lagoons between Awa Blanku / Lagun Blanku
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and Awa di Oostpunt; these lagoons may be seasonal, i.e., not hold
water throughout the year, and they appear to have no connection to the
sea. Although, named a bay, Fuik Bay more closely resembles a lagoon
due to the presence of coral atoll, or spit which separates it from the sea.
The lagoons vary in depth. We were informed by the landowner that
depths range from 10 to 20 meters. The lagoons are typified by aqua
blue, calm waters which are sheltered by the barrier spits from the
pounding wave action of the Caribbean. The dominant hydrological
influence of the lagoons is the Caribbean. With the exception of Awi di
Oostpunt, the remaining three lagoons receive freshwater input from the
upland watershed after major rain events. As such, the water quality of
these features can be affected by freshwater input from the watershed.
This is especially true for Awa Blanku and Lagun Blanku, which have a
relatively shallow connection to the Caribbean. Awa Blanku has been
modified over the years by human activities including, but not limited to,
sand and gravel mining. These sheltered features are not only
aesthetically important but also provide important habitat for marine life.
3.4.3

Sint Joris Bay
This is a large waterbody adjacent to the northern boundary of the site. It
is a tidal waterbody, approximately 260 hectares in area and is connected
to the Caribbean by an approximate 900 meter long by 225 meter wide,
linear inlet. According to the landowner, water depths in the bay average
15 meters. Sint Joris Bay and its watershed are relatively undeveloped.
The bay and its coastal shoreline, as well as the lagoons onsite are dotted
with mangrove swamps, small sandy beaches and vertical banks. St.
Joris Bay also contains several islands within it. These features provide
important wildlife habitat, including breeding, nesting and feeding habitat
for endemic and migratory bird species and marine organisms.
The bay (and lagoons) serve as important nursery grounds for various
species of reef fish. Furthermore, these bays harbor dense populations
of lobsters, conch and are the only place on Curaçao where the red sea
star is found. (Vermeij, undated)
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3.4.4

Tidal Flats
Tidal flats, or mudflats, are tidally influenced areas that become fully
drained at low tide and covered by tidal water at high tide. At Eastpoint
this cycle of ebb and flow may be infrequent and in some areas may
occur only during the new or full moon. Mudflats are typically
unvegetated or sparsely vegetated. Onsite, these features are found
mainly in limited locations around Sint Joris Bay and also adjacent to the
mouth of a freshwater stream which drains to Fuik Bay and have been
mapped at the month of a stream shown draining into Lagun Blanku.
Tidal flats are important to marine organisms as well as for bird species
which hunt, feed and breed here. Tidal flats also act as nutrient and
sediment sinks, removing contaminants from surface waters prior to
entering the sea.
The areal extent of tidal flats onsite has not been inventoried.

3.4.5

Tidal Wetlands
Mangrove swamps are common in the shallow waters along the
shoreline of Sint Joris Bay. A dense mangrove community is also
established adjacent to the mouth of the stream emptying into Fuik Bay
as well as along portions of Awa Blanku. Mangroves are excellent
shoreline stabilizers. They help absorb the energy of wave action during
severe storm events, thus limiting shoreline erosion. Mangrove swamps
help remove sediment from runoff as drainage from the watershed
passes through them, by slowing runoff velocity and allowing silt and
sediment to settle. As such, mangroves act as water cleansing systems.
Mangrove swamps also provide shelter for many fish species, including
those that depend on coral reefs. These sheltered areas provide
important reproductive and feeding habitat for many coral reef dependent
fish species. Mangrove communities are also excellent feeding and
nesting grounds for birds, reptiles and mammals.
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3.5

Upland Vegetative Communities
3.5.1

Common
Based on a review of the Curaçao Vegetation Map prepared by The
Nature Conservancy (Figure 8) for the Island of Curaçao, there are
numerous types of vegetative communities onsite. The dominant
vegetative communities include sclerophyllous evergreen shrubland,
mixed evergreen-deciduous Acacia shrublands with succulents, and
mixed evergreen-deciduous shrubland and forb-grassland with
succulents. Although this mapping is not based on actual site
documentation it is representative of site conditions. Based on our site
inspection completed in February 2011, the vegetation can be broken
down into 5 general vegetative communities (Figure 9). These
communities include:
Shoreline
The shoreline along the coast of the property is generally very rocky and
provides little, if any, substrate as plant rooting material. The majority of
the coastline is devoid of vegetation, however certain areas are
vegetated. Dominant plants along the shorelines include mangroves
(mainly along lagoons and bays), sea-purslane (Sesuvium spp.), strumpfia
(Strumpfia maritima), and sea rosemary (Argusia gnaphalodes).
Desert Scrub
Scrub-shrub vegetation is the dominant vegetative community onsite.
The majority of the scrub-shrub vegetation onsite is dominated by acacia
(Acacia tortuosa), columnar cacti (Subpilocereus repandus and
Stenocereus griseus), common prickly pear (Opuntia wentiana),
bodywood (Bourreria succulenta), and jackswitch (Corchorus sp.).
High Desert
This vegetative community is generally found in areas of higher elevation.
These areas are dominated by grasses (Aristida spp.), acacia (Acacia
tortuosa), pigeonplum (Coccoloba swartzii), columnar cacti (Subpilocereus
repandus and Stenocereus griseus), common prickly pear (Opuntia
wentiana), and melon cactus (Melocactus sp.).
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Forested/Riparian
Forested and riparian communities are generally situated along the
drainage corridors (i.e. intermittent stream) within the site. The dominant
overstory tree of these areas is manchineel (Hippomane mancinella).
Those areas that do not frequently contain flowing water and are
generally dominated by acacia (Acacia tortuosa) and common prickly pear
(Opuntia wentiana).
Calcareous Shrubland
This vegetative community is found along the northern coastline and
central portions of the site where eroded limestone is present at the
surface. There is generally little, if any, substrate present. This area is
dominated by vegetation resistant to dry conditions including acacia
(Acacia tortuosa), common prickly pear (Opuntia wentiana), melon cactus
(Melocactus sp.), red physic nut (Jatropha gossypiifolia), and various
other herbaceous species.
3.5.2

Invasives
Large portions of the site are heavily vegetated with acacia, or Cossie
(DCNA, 2010) (Acacia tortuosa). Although this species is not listed by the
Dutch Caribbean Nature Alliance as an invasive species, it does appear to
be invasive and at the least is a very aggressive and dominant colonizer
of all of Eastpointps vegetative communities except the Shoreline
Community. Acacia swiftly colonizes disturbed, dry areas such as those
overgrazed by animals or cleared for agricultural use or development
(Francis). This is because the plant is not grazed by the feral goats at
Eastpoint (or elsewhere on the island) due to its large spines and
because its saplings already have large spines which are less attractive to
the grazing goats (de Boer, 1996). As a result, other pioneer native
species have been qselectedr out of the recolonization process, resulting
in vast mono-typic stands, or colonies, of acacia. This ultimately results
in decreased diversity of plant species, vegetative communities and
ultimately animal species which depend on vegetative community
diversity.
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3.5.3

Rare or Endangered Species
Various organizations have formed and have prepared lists of those
species in need of conservation attention to avoid global extinction of
certain plant and animal species. These organizations/lists include the
International Union for Conservation of Natureps (IUCN) Redlist,
Caribbean Environment Programps List of Specially Protected Areas and
Wildlife (SPAW), and the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES). A list of those
species native to Curaçao that occur on one or more of these lists has
been prepared and is included as Table 2. Fifteen Species of flora are
included on these lists.
The IUCN Redlist is prepared by the IUCN Species Programme and IUCN
Species Survival Commission to assess the global conservation status of
animal and plant species in order to highlight those threatened with
extinction. The Redlist is generally intended as a guidance document for
governments and institutions to promote conservation of plant and
animal species on the decline. Each species included on the Redlist is
given a designation based on the conservation status of the species. The
designations range from oLeast Concernp (LC) to oCritically Endangeredp
(CR). Those species listed as oNear Threatenedp (NT) or greater are
identified in Table 2.
The SPAW list for Curacao is generated by the Caribbean Environmental
Program (CEP) which is an entity administered by the United Nations
Environmental Program (UNEP). The objectives of the SPAW protocol are
to protect, preserve and manage areas and ecosystems that require
protection to safeguard their value; threatened or endangered species of
flora and fauna and their habitats; and all species with the objective of
preventing them from becoming endangered or threatened. The SPAW
lists include Annexes I thru III. Annex I includes all plants designated for
total protection and recovery. Annex II lists all animal species that are
designated for total protection and recovery and Annex III lists animal and
plant species that should receive attention through implementation of
measures to ensure the protection of the species.
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CITES is an international agreement between governments. Its aim is to
ensure that international trade in specimens of wild animals and plants
does not threaten their survival. The species covered by CITES are listed
in three Appendices, according to the degree of protection they need.
Appendix I includes species threatened with extinction. Trade of these
species is permitted only in exceptional circumstances. Appendix II
includes species not necessarily threatened with extinction, but in which
trade must be controlled in order to ensure survival. Appendix III contains
species that are protected in at least one country, which has asked other
CITES Parties for assistance controlling the trade. Appendix III is not
listed on Table 2 because none of the species known to occur in Curacao
are present on this list.
None of the plant species listed on the Redlist or SPAW was
encountered onsite during our site visits. Some of the species identified
onsite are present on the Convention of International Trade in
Endangered Species of Wild Fauna and Flora (CITES) lists. These plants
include the prickly pear (Opuntia wentiana) and melon cactus
(Melocactus sp.). The prickly pear cactus and the melon cactus were
growing abundantly onsite, and, despite their presence on the CITES list,
do not appear to be in the slightest danger at Eastpoint.
3.6

Wildlife
3.6.1

Common
Curaçao contains a large number of wildlife species, most of which are
birds; however, a number of terrestrial species are also present. More
than 168 bird species have been recorded on Curaçao including breeding
birds, migrants, and transient individuals (www.christoffelpark.org).
Eleven native mammals are also found on the island, eight of which are
different species of bat (www.christoffelpark.org). These eleven species
do not include the feral donkeys and goats that inhabit the property.
Finally, nine species of native reptiles are present on Curaçao; (7 lizards
and 2 snakes).
As discussed in the previous sections, the property contains many
different types of habitat suitable to wildlife found on the island. A list of
wildlife identified during our site visit is included as Table 1 t Wildlife
Observed on Eastpoint. Wildlife was encountered during our site
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inspections completed on 8-10 February 2011 during morning, afternoon,
and evening hours.
In addition to the visual inspection of the site, which includes the caves in
the northeastern portion of the site, a bat survey was completed after
dusk on 9 February 2011 to determine the presence of bats within close
proximity of the caves. The survey was completed using a frequency
division, ultrasonic bat detector. Bats were detected within close
proximity (~30 meters) of the caves known to contain bats; however,
bats were not detected in locations beyond that. The Batps were not
identified to the species level because the objective of the survey was
merely to confirm their presence or absence.
3.6.2

Rare or Endangered Species
Based on our review of the International Union for Conservation of
Natureps Redlist, SPAW, and CITES, 20 species of fauna native to
Curaçao are included on these lists. A list of those species native to
Curaçao that occur on one or more of these lists has been prepared and
is included as Table 2.
Those species included on one or more of these lists that were identified
during the site inspection include American kestrel (Falco sparverius),
brown-eared
conure
(Aratinga
pertinax),
Caribbean
flamingo
(Phoenicopterus ruber), crested caracara (Poliborus plancus), merlin
(Falco columbarius), white-tailed hawk (Buteo albicaudatus), and green
iguana (Iguana iguana).
The American kestrel, Caribbean flamingo, crested caracara, and whitetailed hawk were all observed by the Langan team during the site visits.
F. Sparrerius feed on mice, lizards and beetles (Bleyvelt) and they inhabit
dry, open lowlands with adequate perches and towns (Raffaele); P. ruber
prefers shallow lagoons and coastal estuaries (Raffaelle) and is known to
feed on small marine snails and brine fly and mosquito larvae. Three
individuals were observed in the non tidal marsh near Awi di Oostpunt
during Langanps site visit. P. Plancus prefers semi arid open country,
building its nest in high cacti. It is principally a carrion eater. P. Plancus
were particularly prevalent in small groups on the coastal plain along the
north shore of Oospunt, an area likely to be identified as a qConservation
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Arear because of its importance to wildlife. B. Albicaudatus feeds on
lizards, cottontails and birds, especially doves. They frequently build their
nests in high cacti (de Boer, 1993).
Depending on the species, bats are important on Curacao as either
insectivores (feeding on and controlling mosquito and other nuisance
insect populations) or as nectar feeders (pollinating three species of
columnar cacti on the island). There are seven species of bats on
Curaçao, all of which are threatened (Petit, 1995).
Some recent studies, including one by University of Tennessee
researchers indicate that several migratory tree-dwelling species are
being killed in unprecedented numbers by wind turbines (UTK Website).
While this is a concern for migratory tree dwelling bats, the bats found in
the Oostpunt caves are not tree dwellers, they are cave dwellers (i.e.,
they roost in caves). Importantly the two existing wind farms to the west
of Oostpunt, Playa Konoa and Tera Kora Wind Farms, were built adjacent
to existing bat caves (one cave near Playa Konoa and 4 caves near Tera
Kora). It is unknown whether these windfarms have adversely impacted
cave dwelling bats but to our knowledge there are presently no reports or
local studies indicating this is the case. We understand a bat mortality
monitoring study is planned for the Playa Konoa and Tera Kora wind
farms. If the results of these studies indicate there may be an impact,
that information should be relied upon as a guide to future wind farm
development at Oostpunt.
3.7

Cultural Resources
An in-depth review of cultural resources was not completed as part of this
ecological assessment. A review of the Cultural Heritage Map of Curaçao (Figure
10) prepared by National Archaeological Anthropological Memory Management
(NAAM) in cooperation with Amsterdamps Bureau voor Monumenten en
Archeologie (BMA) of the municipality of Amsterdam was completed. The map
indicates the presence of 3 plantations/production buildings onsite, various
prehistoric sites and archaeological zones along the perimeter of the site, and
several maritime sites along the coastline.
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Two of the plantation sites include Landhuis Fuik and Landhuis Klein Sint Joris,
the third is unknown but appears to be an existing ruin based on a review of
aerial photographs for the site. It is unclear whether the remaining points of
interest (prehistoric sites, archaeological zones, and maritime sites) are areas
confirmed to contain artifacts or other items of relevance in historic or prehistoric
times or simply have the potential to contain cultural resources.
4.0

RECOMMENDATIONS
This assessment was undertaken in accordance with the Terms of Reference (TOR)
which dictate deliverables for the Eastpoint Planning Study which will be the basis to
amend the Island Development Plan for the Eastpoint property.
Natural and cultural resources have been identified in this report to achieve that
objective. The recommended change of the Island Development Plan will establish
general areas suitable for certain types of development, conservation, and / or
preservation, and the areas of various land uses will be defined and located so as to
avoid, reduce, or mitigate negative environmental or ecological impacts.
While Eastpoint has a variety of natural and cultural resources, a more clear
understanding to those resources, including their location, their rarity or ubiquity, as
provided by this report, can lead future development to avoid or mitigate undesirable
impacts. Some potential impacts that may occur, but can be eliminated, reduced, or
mitigated, include habitat fragmentation; reduced water quality, (both freshwater and
marine); impacts to protected plant and animal species (threatened or endangered) and
their habitat; wetlands impacts; increased soil erosion and sedimentation rates; impacts
to or loss of riparian zones; and loss of cultural and historic artifacts.
The planning team of which Langan is a part will become familiar with the
environmental and ecological conditions on Eastpoint, and the goal of eliminating,
reducing, or eliminating adverse impacts will be in the plannersp minds as they begin to
match the development program to the site, identifying areas simultaneously from two
perspectives:
x

Where would development of various kinds best occur, based on the land, its
qualities, its attractive features, the demands of the real estate development market,
the need for infrastructure, and similar criteria
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x

Where would development of various kinds best not occur, based on the land, its
qualities, its attractive features, the existing environmental conditions, the existing
ecological conditions and systems, the presence of rare, threatened, or endangered
species, the probable impact on the offshore coral reef, and similar criteria?

These questions will be addressed during the planning process and in the final
recommendation for an amendment to the Island Development Plan for the Eastpoint
property. One cannot and will not occur without the other. It is likely that substantial
areas of the site will be identified in the proposed amendment to the Island
Development Plan as qConservation Arear or other land use which does not permit any
development at all or only development with the lightest and smallest footprint and the
likelihood of the least adverse environmental and ecological impacts. Eastpoint is a
large site, and even a substantial development program as permitted under an amended
zoning plan will still have substantial areas set aside for conservation of species, wildlife
habitat, and other fragile or sensitive environments.
With respect to cultural resources things are more straightforward. We recommend the
preservation of the buildings and area associated with Landhuis Fuik and the
preservation of the area around the Oost Seinpost site because of their historic cultural
significance. We also recommend the preservation of Landhuis Sint Joris and its
adjacent agricultural land both because of the historical cultural significance and also
because the Landhuis, surrounding structures and agricultural land are presently
occupied by the Maal family, and may continue to be so in the future. Other cultural
resources such as the stone or qslaver walls may also be preserved.
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Approximate Eastpoint Property Boundary

1. Quadrangle Maps for Sint Joris and Oostpunt, Curacao obtained from Kadaster, Public Register.
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1. Aerial Photographs taken 12-28-2008 obtained from Kadaster, Public Register..

Notes and References:
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5. Curacao Underwater Park present between high water mark and 60 meter depth contour.

4. Coral Reef Boundary taken from Reef Maps Along Curacao, dated 1981-1983,
provided by Carmabi.

3. Elevation data depicted based on SRTM 3-Arc Second Digital
Elevation Model GIS Data.

2. Aerial Photographs taken 12-8-2008 obtained from Kadaster, Public Register.

1. All map features are approximate based on site visit and aerial
photograph interpretation.
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